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LAYAL CORPORATION

4 %XO( £ Ra GROP COMPANY

MLC, Tantalum and Thin Film
Capacitors, Resistors,
Networks, Trimmers,

Oscillators, Resonators, Filters

and Piezo Devices
DANF IO LA)
INDUSTRIES, INC.

BATTERIES: Computer, Cordless
Phone. Scanner & R/C.
ANTENNAS. Cordless Phone (metal &
rubber), Scanner Bumpers.,
Grommets and Stik-On Feet

ARNP

Electrical/Electronic Connectors,
IC Sockets. PCB Swilches

Aerovox:

DC Film and RFI Suppression Capaciters,
AC O1l Capacitors, EMI Filters

CAROL

CAMOL CABULE COMPANY INC

Electronic 2nd Electrica Wire and Cable
and Power Supply Cords

X

Tubing, Condusts, Hose, Sleevings. Splices.
Insulation 2nd Cable Harness Products

Instruments, Inc.
Relays and Solenoid Relays

A COMPANY OF

CORNELL
DUBILIER

Capacitors-Aluminum
Electrolytics, Mica, AC 0il, Film,
MICA Paper and Relays

DALE.

-

Dale Electronics, Inc,

Resistors, Networks, Oscillators, Displays,
Inductors & Thermistors

A
GERNSBACK

P :BLICAT!ON

€O\ SPEER ELECTRONICS, INC.

Resistors, SMT Tantalum Capacitors Inductors,
Resistor Networks, SMT Thermistors

Electronics Now Magazine

| muftata 1500

MURATA ERIE NORTH AMERICA

NTE ELECTRONICS, INC.

A WORLDWIDE REPUTATION FOR QUALITY SERVICE AND VALUE

Monolithics, Discs, Variable Capacitors,
Oscillators, Potentiometers, RFI/EMI Filters,
Microwave, Surface Mount Capacitors

Semiconductors, Resistors,
Capacitors, Relays

A COMPANY OF

Tantalum Capacitors, Wet & Foil

Capacitors. Resistor Networks.
Resistor Capacitors Networks, Filters

=Selecta

Rohm Electronics Division
Resistors, Ceramic Capacitors,
Transistors/Diodes,

Opto Components and IC's

Erects cal Encironic Producti

Switches, Relays, Terminals,
Indicator/Pilot Lights, LED Indicators,
Test Clips, Test Leads, Cabie Ties and
Heat Shrinkable Tubing

Leadership in electronics is not just a matter of designing products bet-
ter and manufacturing them better, but also of marketing them better. And
the sponsors of this message understand that better service to customers
requires effectively involving distributors as part of their marketing teams.

Distributor involvement means lower prices, quicker deliveries, better
service over-all. The Buyer wins. . .the Seller wins.

Distributors help achieve marketing leadership. So does the manufac-
turer’s involvement in the Components Group of the Electronic Industries
Association. EIA fosters better industry relations, coherent industry stan-
dards, and the sharing of ideas, which helps one another and serves
customers better.

In choosing your component supplier, look for the marks of
leadership —

® availability through distribution

© membership in the E.L A.

W aserisaniadiahisiary. com

Communications

North American Capacitor Company
Tantalums. Aluminums, Sonalerts®

Philips ECG

A North American Philips Company

Semiconductors. Test Equipment.
Relavs. A7V Parts and

BERG

ELECTRONICS

high Density and Industry Standard
Connectors/Subsystems

S BURNDY

an FC| Company
Electronic Connectors

coofen

Bussmann
Fuses, Fuseholders, Fuse Blocks.
and Fuse Accessories

E.-T-N

Eaton Corporation, Commercial
& Military Controls Operation
Switches, Relays, Displays and Keyboards

Mtron

Quartz Crystal Clock Oscillators
and Special Hybrid Products

-
COOPER
Belden

Multi Conducter. Paired, Coaxial, Flat,
Fiber Optic, Instrumentation/Process
Control, LAN, Special Application Cables,
Power Supply Cords & Molded Cable
Assemblies

WIRE AND CABLE L.F.

=P
MALLORY

Ceramics, Films and AC's

Quam

Loudspeakers and Commercial Sound

Chemicals Products

Swiltchcraft

A Raytheon Company
Switches, Connectors, )acks. Plugs,
Jackfields & Audio Accessories

A Non-CFC Cleaners/Degreasers.
UV Cured Compounds, Swabs, Wipes
Brushes, Wick, Cleanroom Supplies, and

Static Control Products.

"u"yf"\ EST 1924 ef
e K e o

Electronic Industries
Association/Components Group
2001 Pennsylvania Avenue, NW. 11th Floor
Washington, DC. 20006

Phone: (202) 457-4930 Fax: (202) 457-4985

Committed to the competitiveness of the
American electronics producer
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Since some of the equipment and circuitry described in

EDITORIAL

WATCHING MULTIMEDIA

If you are interested in computers, and you've been keeping
up with the state-of-the-art, you know that the PC world has
seemingly gone multimedia mad. CD-ROM drives are now
standard on even new low-end systems. Hundreds of new CD-
ROM titles have appeared since late 1993, and many old
favorites have been re-issued in enhanced form on CD-ROM.
What's more, hardware and software products are being sold
in places that were unheard of just a short while ago. For
example, the giant Blockbuster Entertainment chain has
announced plans to rent and sell PC and MAC CD-ROM
software and hardware by the end of this year.

All of that, however, is just the tip of the iceberg. We are
entering an era in which how we learn, how we work, and how
we are entertained may be changed forever. As computer,
video, audio, telephone, and other technologies converge, and
as we all plug into the “information superhighway,” multimedia
will likely play an ever-more important role in our lives. Unless,
of course, we screw it up.

Make no mistake about it, multimedia is still an immature
technology. For now, it is largely computer based—and adding
multimedia equipment to an existing PC or compatible can be
a beastly task that is full of pitfalls for the uninitiated. Further,
the software is uneven, to say the least. There are some
fabulous titles, especially in the entertainment and educational
areas, that take full use of the power of multimedia. Others,
however, are mediocre, or worse.

That's where Popular Electronics comes in. This month
marks the debut of a new feature, Multimedia Watch. In it we'll
take an ongoing look at the exploding world of multimedia and
offer tips on what equipment and software to look for, what to
avoid, and how to get the most out of the technology. It all

begins on page 5.
0 L

Carl Laron
Editor

WWW. akrerieaniadiahistory.com
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ADDRESS CORRECTION

An error crept into the address
for the supplier for the “Motorcy-
cle Alarm” article that appeared
on page 38 of the February,
1994 issue of Popular Elec-
tronics. The correct address is
Kasper Electronics, 400 West
Willox Lane, Fort Collins, CO
80524.—Editor

CASINO CIRCUIT
CORRECTION

i would like to make a correction
to my article, “Electronic Casino
Circuit” (Popular Electronics,
March 1994). On the circuit di-
agram and PC-board foil
patterns, the decimal point in-
puts (pins 2 and 6) of each LCD
display shouid be tied to the
display common (pin 1). That
keeps the decimal points from
occasionally flickering on and
off due to drifts in the voltages
at the input pins.

Jay Kirschenbaum

BACK TO THE FOLD

I became interested in elec-
tronics at an early age and have
been an avid enthusiast ever
since. My first subscription to
Popular Electronics was when
| was still in elementary school.
Some of my first issues, from
the early 1960's, are still in my
attic. 1 think the subscriptions
cost about $6, which was a iot
of money for an 8-year-old.

Popular Electronics raised
me from a curious kid into a
technical aduit. While still in
college, | had an interest in
semiconductor lasers and their
application in detection circuits.
After some communications
with a Popular Electronics
contributing editor (Forrest
Mims), | completed an outdoor
alarm-system project. That proj-
ect eventually ied me to
establish by own electronic-se-
curity business and central-
station alarm company, which |
sold a number of years ago.

Over the years, Popular
Electronics substantiaily
changed several times. Gradu-
ally, i stopped reading it, even
though | have been involved in
some way with electronics most
of my adult life.

The other day, a subscription

LETTERS

mailer reached my desk at the
office. | hadn’t seen a copy of
the magazine in years. So |
picked up a copy of Popular
Electronics at a local store and
was pleasantly surprised. It's the
same great magazine that |
used to read each month. The
experimenter's columns, the
projects, amateur radio, and
product reviews are still there.

| am phoning in my subscrip-
tion order this morning.
R.E.S.
Baton Rouge, LA

A DELIGHT

I found the article “What Are

Eiectrons Made Of?” (Popular
Electronics, December 1993)
to be absolutely delightful! My
undergraduate studies were in

Electronics Engineering, and |
took some extra math and
physics courses out of interest,
Such timely and well-written
articles remind one of the awe-
some, almost miraculous, reality
of our physical universe. They
make the contemplation, con-
struction, and use of electronics
devices even more fascinating.
A.B.B, MD
Westerville, OH

HAVES & NEEDS

| have a 1958 Wollensak stereo
tape magnetic recorder model
number T-1515 (cross reference
T-1515-4), and | am looking for a
1% and 3% 1.P.S. conversion kit
(part number 17956-0). It's
mainly the motor puiley that
goes on the motor shaft. | don't

know if anyone stocks them
anymore, since Wollensak dis-
continued the tape-recorder line
several years ago.

MIKE DALEY JR.

36 North Shore Avenue
Danvers, MA 01923

| need the schematic for a Hal-
licrafters HF-32 transmitter,
circa-1958 vintage. I'll be glad to
pay expenses involved. Thanks!
ALTON SMILEY, KBNOV

9970 Page Road

Marlette, Ml 48453

I'm seeking the schematic cir-
cuit diagram for an Eico Model
322 signal generator. | will pay
for copying and postage costs.
LARRY WEILER

2600 Kirchoff Road

Rolling Meadows, IL 60008 W

Hearthkit

Hearthkir

Hearhkit

PC Servicing

Now, a Quality, Affordable, and Value-Packed Course

Heathkit

Heathkit

A Heathkit Compare
Exclusive. this course
We deliver with any
a true others.
multi-media You'll find
learning that
adventure. Heathkit
Not only do offers you 2
you get a -3 times the
better com- value and
puter, but quality of
you get the education.
only Many
Computer- 1 additional
Aided Bl courses are
Instruction What You'll Learn: And Learn About (.:omputers available for
Software [ [CUMRdmandtiince | Rl Beeromlet TV, VR,
available as  + How to Identify and Repair Problems o AC Electronics Camcorder
partofa  *mling emooy Dives prien +Semianductr Do Servicing,
self-study * How to Configure for Performance ¢ Digital Techniques Electromcs,
course. * MS/DOS® & Windows® * Microprocessor Programming etc.

For a Full-Line Catalog of Electronics Courses,

ik il

WWW.atnetdicaariadioRistery.com
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By Marc Spiwak

Let's Get Into
Something
New!
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MULTIMEDIA
WATCH

Welcome to a new col-
umn on multimedia.
Before we get too far
along, however, it is impor-
tant that we define what
we mean by muhimedia.
For our purposes, multi-
media can invoive any
subject, as long as there’s
more than one form of in-
formation involved. Text by
itself is not considered multi-

Now Rochelic, New York
Mag 1500

Sun Dec 05 19:02:57 1993
—

Fig. 1. With this map of New Rochelle made using MapExpert,
and the written directions, we got to the wedding on time.

media, but as soon as you
add some pictures to it, it is.
Now most of us have seen
text and pictures used to-
gether before—a comic
book is a good example. So
why has the term “multi-

media” become so
popular in the last couple
of years, when the concept
is really not new?

The excitement has been
caused by the new types of
multimedia that technology
has made possible. Consid-
er our comic book, but
instead of pictures and
words, consider video, ani-
mation, and sound. There’s
still no big deal, but what if
you give the “reader” the
ability to control the ways in
which the story unfolds—
see the action from any
character’s perspective, or
even become a character
in the story and interact
with the others? Further,
what if our decisions either
on behalf of a character or
as a character could signifi-
cantly aiter the outcome of
the story? As you can see,
you would have something
new and exciting.

For the meantime, most
of our multimedia activity
will be centered around the
personal computer, be-
cause it's the most versatile
‘multimedia tool we've got.
But some time in the near
future, computers, Vs, tele-
phones, fax machines,
modems, printers, and the
information highway will all
be combined info one big
multimedia system.

Just think, you'll come
home from work—unless
your job is one of the many
that can be done from
home—sit down in a super-
comfortable virtual-reality
chair, check your E-mail, do
some shopping, order din-
ner, play an interactive
game with someone on the
other side of the globe,

WWW. ainefieaatadiahistory.com

finish voice-typing that busi-
ness report, and watch an
HDTV movie before going
to bed. While you still might
want to conduct business
and pleasure in separate
locations, you won't be
forced to anymore. You alsc
might like to move around
from time to time during the
day, but that's another story
entirely. The point is, if you
want fo do everything from
one place you'll be able
to—well almost anything.

HOW WE GOT HERE

This column is the off-
spring from our February
story on multimedia and
CD-ROMS. At the time |
wrote that article, | con-
tacted various CD-ROM
publishing companies and
asked to see sampiles of
what’s out there. For the
moment, CD-ROMs are the
ideal medium for multi-
media, as they can hold
nearly 700 megabytes of
data and can be pro-
duced for only a couple of
bucks apiece in volume.
They're actually cheaper,
easier, more reliable, and
faster to use than floppy
disks, so you're sure to see a
lot of them coming your
way soon. Virtually every
new high-end PC has a
CD-ROM drive instalied,
and S%a-inch disks are dis-
appearing. It's obvious that
the CD-ROM is a new stan-
dard. And while it’s still
expensive to record your
own CD-ROM discs—al-
though hardly impossible—
I'm sure we'll see $500 re-
cording systems in the next
few years.

Anyway, | looked at a lot
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of interesting stuff in prepar-
ing that article. While much
of the eye-popping stuff is
game and entertainment
oriented, there’s quite a bit
of more mundane, yet very
useful, productive software
that takes advantage of the
strengths of CD-ROM to do
things that would otherwise
be impossible, or at least
more difficult. For example,
take Map Expert from De-
Lorme Mapping. | went to a
wedding yesterday in New
Rocheille, New York. | live
about an hour from there,
and don't know the streets
at all, but with Map Expert, |
was able to print out a map
of the area that showed
street names. That, plus the
directions we had, and we
had no trouble getting
there at all. Had the wed-
ding been in any state in
the country, | would have
been able to do the same.
The disc has maps con-
taining nearly every street
in the country.

After that arficle was
finished, new CD-ROM discs
kept rolling in and consum-
er interest came to a boil.
During the same time
period, double-speed
drives have became the
norm, triple-speed drives
have been infroduced, and
quad-speed drives are on
the way. it was therefore
decided that we have to
keep a watch on multi-
media, hence the
Multimedia Watch.

We'll be getting into a lot
more than just new CD-
ROM’s. Among some of the
future topics we'll be dis-
cussing are desktop video
and audio on a PC, triple-
and quad-speed drives,
telecommunications, a
monthly CD-ROM maga-
zine called NautilusCD, the
Information Highway, and
more. Consider this column
a forum for multimedia. {ll
do my best in answering
your multimedia comments
and questions; you can

_ AW ameriseatadiahistery. com
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write to me at Popular
Electronics, 500-B Bi-Coun-
ty Boulevard, Farmingdale,
New York 11735.

WHAT YOU NEED

You need a pretty good
set-up to get the most out
of multimedia. My PC is a
486 DX2-50, with 16 MEG of
RAM, a 200-MB hard drive,
a 15-inch Super VGA
monitor, two floppy drives, a
1 MB VRAM ATl Uttra Pro
video adapter, a tape-
backup system, a double-
speed CD-ROM drive, and
a 16-bit stereo sound card.
At the moment, I've also got
a Media Vision Pro
MovieStudio installed that
lets me create AV files. ['ll
talk about that next month.
An HP Laserjet llip with 5
meg of memory completes
the system.

While some of you might
be flabbergasted by the
collection of hardware in
my PC, lefs not kid our-
selves—you can't play with
state-of-the-art stuff on a
less-than-state-of-the-art
machine. While you can
certainly get by with a fast
386, you'd be crazy to buy
anything less than a 486 if
you're shopping for one
now. Besides, | wouldn't rec-
ommend that you buy
anything less than | would
for myself. So here’s what |
recommend you buy if
you're shopping for a PC:

® A 486 DX, not an SX

o 8 meg of RAM

® A 15-inch monitor

® A double-speed, multi-
session CD-ROM drive

® A 16-bit stereo sound
card

® And the biggest hard
drive you can afford! (200
meg bare minimum)

If you are shopping for a
PC, it makes sense to get
one with everything in-
stalled for you, including a
CD-ROM drive and sound
card. You'li find that it saves
you a lot of time and

SURVEILLANCE

& SECURITY

FM TRANSMITTERS
MINIATURE (KITS)
* 3-VOLT FM XMTR, up to 300 ft. indoors,
1500 ft. outdoors
« PHONE XMTR, range to 500 ft., uses
phone-line power
* Sound-Activated XMTR, range to 500 ft.
+ 2-STAGE XMTR, 9-Voit, very powerful
All above require simple soldering at
2 to 4 places. Broadcast on std FM
band. Assemble in less than 5§
minutes. Any of the above $29.95**

TELE CALL FORWARDER. Transfers
incoming calls to any number you
select. $99.00*

CALLER ID. Registers incoming
number and stores to 50 numbers.
$99.00*

TEL REGISTER WITH PRINTER.
Records dialed number, duration, and
prints record. 16-digit display with
security lock control. Stores up to 40
calls. $129.00*

12-HOUR LONG-PLAY RECORDER.
Modified Panasonic. Records 6 hrs.
on each side of 120 tape (supplied).
Compatible with VOX and Tel Rec
Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH.
Makes recorder self-activating with
voices or other sounds. Great for
radios and scanners. Provisions for
external mike and/or patch cord.
$28.50**

TELEPHONE RECORDING ADAP-
TER. Records incoming and outgoing
calls. Use of handset controis
recorder and records both sides of
conversation. $28.50*

TELEPHONE SCRAMBLERS. Over
51,000 separate codes; impossible to
break code. Assures utmost privacy.
$295.00*

VOICE CHANGER. Changes man's
voice to fady’s and vice versa. 4 sep-

arate settings. Ideal for disguising
voice. $29.95*

RF BUG DETECTORS,
AND MUCH MORE

FREE CATALOG:
TOLL FREE 1-800-926-2488

For Shipping and Handling add *$5.00 and
**$2.00 per item. Colo. residents add sales
tax. Mail Order. VISA, M/C, COD’s o.k.
Inquire for dealer prices.

A.M.C. SALES, INC.
193 Vaquero Drive
Boulder, CO 80303
Tel: (303) 499-5405
Fax: (303) 494-4924

Mon-Fri 8:00 a.m. - 5:00 p.m. MTN
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money. Add up the prices
of the individual compo-
nents included in a
multimedia PC and you'll
find that you can't possibly
match the price of a system
by piecing one together.

One last accessory I'd like
1o mention is a must for all
die-hard game players: The
Advanced Gravis Analog
Joystick and Eliminator
Game Card. 'm not even
that big into games, and
I've broken a couple of
those cheesy joysticks,
which don't seem to work
well with fast machines any-
way. The problem is that fast
machines are too fast for
the old game ports that
worked well with XT's. When
the standard game port is
used on a 486, regular
joysticks seem to take on a
fly-by-rubber-band feel,
and are way oo sensitive
for best results.

The Eliminator Game
Card lets you connect up
o two joysticks and works
with all IBM compatibles
operating with speeds from
4.77 to 50 MHz. A really
neat speed-adjuster dial is
connected via a cable to
the back of the game card.
That lefs you fine-tune the
joystick control to the speed
of the machine. All | can
say is that it works like a
charm, and my game play-
ing improved dramatically
with this one inexpensive
addition. The Analog
Joystick is special too. It is
extremely sturdy and well-
made, and very stable on a
surface. Al button functions
can be programmed, and
the handie-tension is fully
adjustable from very stiff to
completely loose where it
stays wherever you leave
it—useful for certain CAD
functions. The joystick/
game-card combo from
Advanced Gravis sells for
under a hundred doliars
and is well worth the cost. It
screams class as soon as
you open the box,

I WANT MY MPC

If you already have a PC
worthy of an MPC upgrade
(no less than a 386), buy an
entire multimedia upgrade
package. That should in-
clude a CD-ROM drive, a
sound card, various discs,
and perhaps powered
speakers. If speakers aren’t
included, you'll also need
speakers and an amplifier
or amplified speakers. An
upgrade package includes
everything you need to get
started, and software in-
stallation is usually a
painless procedure. You'll
want an upgrade package
that complies with the
MPC-2 specifications.

The original MPC specifi-
cations called for a CD-
ROM drive with an average
seek time of less than 1
second and a data-transfer
rate of 150 kilobytes per
second, all while using less
than 40 percent of the
CPU’s resources, MPC-2
calis for a double-speed
drive with at least a 300
kilobyte-per-second transfer
rate, and multisession and
XA compliance.

As for a sound card, it's
best if the one included in
an upgrade is a 16-bit ster-
eo card. An 8-bit mono
card sounds dull and flat.
Today you can buy an
MPC-2 multimedia up-
grade package with a
stereo sound card and
speakers for under $500,
and thats what | recom-
mend you buy.

A NOTE TO MAC
OWNERS

| hope that all of this PC
talk hasn't completely
turned you off. | am well
aware that in the Mac is in
many ways superior to the
PC when it comes to muiti-
media. It is just that my
experience is in the PC
world.

That's not to say that the
Mac and Mac software will
be ignored here. | am work-

ing on getting a Mac, and
if all goes well we will be
giving equal space to your
machine before too long.
In the meantime, much of
what we will review and talk
about here is still relevant to
you since in many cases
Mac versions are available.

NEWS

Every month | intend to
report on things I've seen
and read, so here goes for
this month. A recent article
in The New York Times
stated that the United States
is at least ten years ahead
of Japan in computers and
networking. Finally there’s
something we're good at.

Where To Get It

Advanced Gravis

11-3750 North Fraser Way
Burnaby, British Columbia
Canada V5. 5E9
G04-431-5020

Aris Enterfainment, Inc.

310 Washington Blvd., Suite 100
Marina Del Rey, CA 902592
310-621-0234

DeLorme Mapping
Lower Main Street
PO Box 798
Freeport, ME 04032
207-865-1234

Gralier Electronic Publishing, Inc.
Sherman Turnpike

Danbury, CT 06816

203-797-3500

InfoBusiness

887 Sauth Orem Bivd.,
Sulte B Orem, LT
B4058-5009
801-225-0817

Media Vision

47300 Bayside Parkway
Fremont,. GA 94538
510-T70-8600

NautilusCD

700 Digcovery Blvd,
Dublin, OH 43M7
B00-63T-3472

Quanta Press, Inc.

1313 Fifth Street SE, Suife 208C.
Minneapolis, MN 55414
612-379-3956

World Library, Inc.
12914 Hasler Streel
Garden Grove, CA 92640
THETAB-T1GT

WWW. adnefieaatadiahistory.com

Computers and networking
will surely play a major role
in the future global econo-
my, and it’s nice to see that
we're in the lead.

Moxy, the world’s first live
cartoon was debut to a
potential worldwide au-
dience of 74 million homes
in 55 countries. Who's Maxy?
He's a strange looking ani-
mated dog with the voice
of Bobcat Goldthwait.
What's new is that the ani-
mation is done on the fly by
a computer, as a live actor
in a sort of virtual-redlity suit
controls the animation.
Moxy can move around,
change his appearance
and facial expressions, and
answer questions in direct
response to viewers. Moxy
can be seen on the Car-
toon Network.

NEW STUFF

As | mentioned before,
after | completed the arti-
cle on multimediaq, the discs
kept coming. So here's what
I've seen since then. I've
been playing a hot new
CD-ROM game from Media
Vision called Critical Path.
This $79.95 game uses the
Quicktime format to let you
play an interactive action
game with real live-action
video. A woman pilot
named Kat, who has 9 lives,
has to crash land her heli-
copter. The intro to the
game is actual video and
audio of the helicopter go-

i ing down. You then have to

help Kat make her way
through a dangerous,
booby trapped factory
through the use of a video
link and radio transmitter.
Quanta Press has sent us
lots of discs. One of them,
Fraclools Iii lets you gener-
ate, play with, and print a
variety of fractal images.
Anyone who has never
seen fractal images dis-
played on a PC should
check out this $79.95 disc.
Quanta also puts out a

(Continued on page 92)



www.americanradiohistory.com

for $

Get 3 PROFESSIONAL BOOKS
you join the ELECTRONICS ENGINEERS’ BOOK CLUB®

when

020984H-XXX $110.50
Counts as 3

PRS-

| ELECTRON

-—
IC
0]

Chrcuits,
& Techniques

3837H $27.95

CIRCUIT
DESIGN

3710P $19.93
ficover

Eneyclopedia of
ELECTRONIC
CIRCUITS
Volume 2

0

Lenk’s RF
Handbook

037504H  $39.50

McGraw-nilt CIRCUIT

ENCYCLOPEDIA
AND

TROUBLESHOOTING
GUIDE, Volume 1

037603H-XX $58.50
Counts as 2

2962P $18.95
Softcover

Understanding
Data °

Communications
Third Editlon

4

VIDEO

ENGINEERING

h‘-.l
Tels
e

586312H $24.95

031716H  $50.00

PRINTED
CIRCUITS
DESIGN

Featuring i

‘ComputerAided:
Technologies

&

060333H $50.00

LAEAR
(ONTROI
NISTENS

mm
|

0415250H-XX $57.75

3991H $39.95
Counts as 2

PRINTED
CIRCUITS
WORKBOOK
SERIES

practical

RF POWER
DESIGN TECHNIQUES

4228H $32.95

| el

LINEAR IC

HANDBOOK

3438H $39.95

2672H $49.50

| =

John D. Lenk

037505H $39.50

only

3 Biacigh Ciecviiellsn
Lenk's Laser z
Handbook

E
»
~
-
E,
i
™

i

10010P $22.95
Softcover

070439H-XX $60.00
Counts as 2

012739H $26.95
ki
COMPUTER
TECHNICIAN'S

HANDBOOK
3rd Editlon |

SURFACE MDUNT|
IECHNO'%OGY
CONCURRENT
ENGINEERNG
AND

MANUFACTLRING|

Commuri
BN cations
| Wiring
and inter-
connecti

144847H-XX $40.00
Counts as 2

9255H-XXX  $105.50

11200H B
Counts as 3 011200H $45.00

Softcover

If coupon is missing, write to:
Electronics Engineers’ Book Club, Biue Ridge Summit, PA 17294-0860

ELEcTRONICS ENGINEERS’

BOOK CLUE
Blue Ridge Summit, PA 17294-0860

YES! Please send me the book(s) listed below for just $9.95, plus ship-
ping/handling & tax. Enroll me as a member of the Electronics Engineers’
Book Club according to the terms outlined in this ad. If not satisfied, | may
return the book(s) within ten days and have my membership cancelled.

It you select a book that counts as 2 choices, write the book number in one box and XX in the next.
It you select a Counts as 3 choice, write the ook number in one box and XXX in the next 2 boxes.

Name

Address

City/State

Zip Phone
Vaiid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds drawn on U.S.
banks. Applicants outside the U.S. and Canada will receive special ordering instructions. A shipping/handling

charge & sales tax will be added to all orders. PPIF494

WWW. akrerieaniadiahistary.com

soluoi08(3 Jeindod ‘v661 Ay

-~


www.americanradiohistory.com

o Popular Electronics, April 1994

Making
Printed
Circuit Boards

by Jan Axelson

’ Makin

ELECTRONICS
LIBRARY

Even if you've never built a
printed-circuit board, you'll be
able to master the fast, easy,
and inexpensive construction
techniques presented in this
book. Aimed at students and
weekend experimenters as well
as technicians, the book takes
you step-by-step from sche-
matic diagram to finished

project. it explains how to draw
circuit diagrams, transfer your
artwork to PC blanks, etch cop-
per patterns, choose
components, drill holes for
leads and mounts, and solder
components to the board. The
book also covers troubleshoot-
ing, repairing, and modifying
boards. It discusses making
double-sided boards, choosing
and using photoresists, working
with surface-mount compo-
nents, and safely handling and
disposing of etching chemicals.

The book includes projects
and experiments to help you get
started, providing all the infor-
mation needed to go from
schematic to ready-to-use PC
boards for a five-voit power sup-
ply, an all-purpose pulser/
flasher, and a two-channel logic
probe.

Making Printed Circuit Boards
costs $19.95 and is published
by Tab Books Inc., Blue Ridge
Summit, PA 17294-0850; Tel.
1-800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

TEST AND
MEASUREMENT
CATALOG NO. 24
from Leader Instruments
Corporation

This 120-page, full-color catalog
features complete product de-
scriptions and technical
specifications for 81 instru-
ments, including ten new
products. The full-line catalog
includes general-purpose test
instruments, such as analog
and digital storage os-
cilloscopes; to audio, function,
video, and RF generators; audio
analyzers, video-monitoring
equipment; programmable RGB
generators; meters and bridges;
frequency counters; and bench
power supplies.

% New Fult Line Catalog Na. 24

WWW. aihefiearatadiahistory.com

The Test and Measurement
Catalog No. 24 is free upon
request from Leader Instru-
ments Corporation, 380 Oser
Avenue, Hauppauge, NY 11788;
Tel: 516-231-6900 (in NY) or
800-645-5104.

CIRCLE 90 ON FREE
INFORMATION CARD

ADVERTISING FROM
THE DESKTOP:

The Desktop Publisher’s
Guide to Designing Ads
that Work

by Elaine Floyd and Lee Wiilson

Aimed at any desktop publisher
who is faced with the challenge
of promoting a business, asso-
ciation, school, or non-profit
organization, this book is filled
with marketing and design ad-
vice. It assumes that the reader
has identified the target au-
dience and has some

experience in writing advertising
copy (although a useful appen-
dix provides sources for training
in that area). Instead, the focus
is on making design decisions.
After exploring how a solid
marketing plan can increase the
power and performance of ads,
the book goes on to offer advice
on how to create layouts that
command attention and attract
buyers, and make headlines
and logos hit the mark. It ex-
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Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE | have tripled my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit."

Daniel Wade Reynolds

Industrial Electrician

Ore-lda Foods

“CIE was recommended to me by my boss.
It was appealing since | could study at my
own pace at home and during business
travel.”

Dan Parks

Marketing Manager/Consumer Products
Analog Devices, Inc.

“I loved the flexibility CIE offered. It was the
only way ! could continue both school and
my demanding job."

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

“l liked the way the school was set up with
laboralory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE's
curriculum is the way they show application
for all the theory that is preserited.”

Daniel N. Parkman

Missile Electro-Mechanical Technici
U.S. Air Force

“Completing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audic and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

CIE is the best educational
value you can receive if you
want to learn about
electronics, and earn a good
income with that knowledge.
CIE’s reputation as the world
leader in home study
electronics is based solely
on the success of our
graduates. And we've
earned our reputation with
an unconditional commit-
ment to provide our students
with the very best electronics
training.

Just ask any of the
150,000-plus graduates of
the Cleveland Institute of
Electronics who are working
in high-paying positions with
aerospace, computer,
medical, automotive and
communications firms
throughout the world.
They'll tell you success
didn’t come easy...but it
did come...thanks to their
CIE training. And today, a
career in electronics offers
more rewards than ever
before.

CIE’'S COMMITTED TO
BEING THE BEST...IN ONE
AREA...ELECTRONICS.
CIE isn't another be-
everything-to-everyone
school.-CIE teaches only
one subject and we believe
we're the best at what we
do. Also, CIE is accredited
by the National Home Study
Council. And with more than
1,000 graduates each year,
we're the largest home study
school specializing exclu-
sively in electronics. CIE has
been training career-minded
students for nearly sixty
years and we're the best at
our subject...
ELECTRONICS...

IT'S THE ONLY SUBJECT
WE TEACH!

CIE PROVIDES A
LEARNING METHOD SO
GOOD IT'S PATENTED.
CIE’s AUTO-PRO-
GRAMMED® lessons are a
proven learning method for
building valuable electronics

career skills. Each lesson is
designed to take you step-
by-step and principle-by-
principle. And while all of
CIE's lessons are designed
for independent study, CIE’s
instructors are personally
available to assist you with
just a toll free call. The result
is practical training... the kind
of experience you can put to
work in today's marketplace.

LEARN BY DOING...WITH
STATE-OF-THE-ART
EQUIPMENT AND
TRAINING.

CIE pioneered the
first Electronics
Laboratory

Course

and the first
Microprocessor
Course. Today, no
other home study
school can match CIE’s
state-of-the-art equipment
and training. And all your
laboratory equipment, books
and lessons are included in
your tuition. It's all yours to
use while you study and for
on-the-job after you
graduate.

PERSONALIZED
TRAINING....TO MATCH
YOUR BACKGROUND.
While some of our students
have a working knowledge of
electronics others are just
starting out. That's why CIE
has developed twelve career
courses and an A.A.S.
Degree program to choose
from. So, even if you're not
sure which electronics career
is best for you, CIE can get
you started with core lessons
applicable to all areas in

Send for CIE’s FREE Course Catalog and
See How We Can Help Your Career Too!

WWW. akrerieaniadiahistary.com

electronics. And every CIE
Course earns credit towards
the completion of your
Associate in Applied Science
Degree. So you can work
toward your degree in stages
or as fast as you wish. In fact,
CIE is the only school that
actually rewards you for fast
study, which can save you
money.

D‘T ED 8,
% %,

I Y ES ! | want to get started.

Send me my CIE course catalog
including details about the
Associate Degrae Program. (For
your convenience, CIE will have a
representative contact you - there
is no obligation.)
Please Print Clearly

AH52
Name
Address
City
State _____ Zip _____Age
Phone No.

Check box for G.I. Bill Benefits.
] veteran
I [ Active Duty

Cleveland Institute of Electronics, Inc.
1776 East 17th Street
Cleveland, OH 44114

I A School of Thousands.
A Class of One. Since 1934.
[ § 5 R &R N N _§N |
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plains when to use—and when

| to avoid—special effects, and
how the judicious use of color
can influence prospective cus-
tomers. The book explains how
to put the designer's knowiedge
to work creating effective and
attractive advertisements, flyers,
exhibits, and sales materials.

Several practical appendices
are provided. The first covers
software, listing sources for
page-layout, word-processing,
special-effects, clip-art, image-
database and specialty pro-
grams; services such as bulletin
board systems, and on-line for-
ums; multimedia companies
and software; and clip media.
Also listed are books and
periodicals; associations, con-
sultants, and training programs;
advertising software features;
and a glossary of desktop ad-
vertising terms.

Aavertising from the Desktop
costs $24.95 and is published
by Ventana Press, P. O. Box
2468, Chapel Hill, NC 27515;
Tel: 919-942-0220; Fax:
919-942-1140.

CIRCLE 91 ON FREE
INFORMATION CARD

FCC TEST MANUALS
by Martin Schwartz

All the latest changes in FCC
Amateur Radio test-preparation
requirements are incorporated
into the new, revised editions of
Ameco’s License manuals. Sep-
arate manuals are available for
the Novice Class (Cat. #27-01),
the Technician Class (Cat.
#28-01), and the new No-Code
Technician Class (Cat. #78-01).
Each book covers all the current
FCC examination questions for
its class, with corresponding
multiple-choice answers. A
clear, precise explanation is pro-
vided for each correct answer,
which helps the reader fully
understand the theory and con-
cept behind the question. All
questions and answers are con-
veniently arranged so that the
reader does not have to flip
back and forth between pages.

The Novice Class and Techni-
cian Class manuals each cost
$5.95, and the No-Code Techni-
cian Class manual costs $9.95.
They are published by Ameco
Corporation, 224 East Second
Street, Mineola, NY 11501, Tel:
516-741-5030; Fax:
516-741-5031, and are available
at local ham-radio equipment
dealers.

CIRCLE 92 ON FREE
INFORMATION CARD

THE COMPLETE
SHORTWAVE
LISTENING HANDBOOK:
Fourth Edition

by Hank Bennett, David T.
Hardy, and Andrew Yoder

Whether you're a beginner who
needs advice on choosing a
shortwave receiver or a more
advanced listener looking for
guidance on antenna design,
this book provides all you need
to know to listen in on broad-
casts from around the world.
The fourth edition of this popu-
lar shortwave-radio handbook
has been revised and expanded

to include the latest information
on shortwave equipment, sta-
tions, procedures, and
operating practices. It features
updated frequency listings,
broadcast schedules, and club
data, as well as the NASWA
Radio Country List. The book
explains how to set up and use
receivers and antennas to tune
into foreign and domestic
broadcasts. It shows how to
prepare and send QSL reports,
prepare reception reports, and
keep a logbook. The book
covers monitoring the VHF and
UHF bands, and using FM and
TV DX equipment. Several
handy appendices include list-

ings of FAA stations offering
continuous weather broadcasts
on the longwave band, world
times, commonly used SWL ab-
breviations, Q signals,
international Morse code, ama-
teur callsign allocations, and
FCC field offices.

The Complete Shortwave Lis-
tener’s Handbook, Fourth
Edition costs $19.95 and is pub-
lished by Tab Books Inc., Blue
Ridge Summit, PA 17294-0850;
Tel. 800-233-1128.

CIRCLE 98 ON FREE
INFORMATION CARD

WINDOWS NT INSIDE &
ouT
by Tom Sheldon

Microsoft's Windows NT operat-
ing system-is totally different
from Windows 3.1 in the way it
uses hardware and runs ap-
plications. It doesn’t require
DOS, although it will run DOS
applications as well as applica-
tions written for other operating
systems such as UNiX. Com-
patible with current applications,
Windows NT can provide a
computing environment for the
future.

Written for anyone who is
considering using Windows NT,
this book provides step-by-step
coverage of the fundamentals
that allows readers to get start-
ed quickly and build on the

those skills to move to inter-

mediate and more advanced
topics. The book explains how
to use Windows NT to run all
Windows applications more
effectively, and how to run muilti-
ple applications at the same
time. Well-chosen illustrations
and practical examples accom-
pany the text.

The book is divided into four
sections. The first provides an
introduction to the NT environ-
ment—how it works, hardware
requirements, basic features,
and its security and virus-pro-
tection systems. Part il is
devoted to the basic concepts
for using the Windows NT inter-
face. It includes a basic
overview and then explains how
to start applications, use com-
mon interface options, use the
NTFS file system, access and
use printers, share information
with other network users, and
access a DOS-like command

Wiy amerieaniadiahietan, com

prompt for executing DOS and
other operating-system com-
mands. The second section
also includes a look at utilities
and accessories. Part lil
focuses on customizing, config-
uring, and managing Windows
NT, and includes topics for sys-
tem and network administrators.
The fourth section covers two
network applications—Microsoft
Mail and Microsoft Schedules.

Windows NT Inside & Out
costs $27.95 and is published
by Osborne McGraw-Hill, 2600
Tenth Street, Berkeley, CA
94710; Tel: 510-549-6600; Fax;
510-549-6603.

CIRCLE 93 ON FREE
INFORMATION CARD

INTUSOFT
NEWSLETTER

from Intusoft

The Intusoft Newsletter is a free
publication dedicated to dis-
cussing topics related to the
SPICE circuit-simulation pro-
gram. For instance, the
September 1993 issue, pictured
here, contained several articles
designed to help engineers sim-
ulate circuits more efficiently.
The first article discussed the
power Schottky and soft-recov-
ery-rectifier diodes and how to
model them in SPICE. The “In-
tusoft Modeling Corner” is a
regular column in the newslet
ter. In the sample issue that we
saw, the column covered new
SPICE models released by
Comlinear and Analog devices
and explored a sample applica-
tion of an analog mixer using
the Comlinear CL532 and a
newly developed AM-signal
generator.

A floppy disk containing all of
the schematics and SPICE
netlists in the newsletter and
some not covered in the news-
letter, along with the new
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Comlinear and Analog Devices
models, is available for a nomi-
nal fee. The newsletter disk
contains 40 new models from
Analog Devices for a variety of
IC's and a Comlinear library of
more than 20 models.

A complimentary copy of the
Intusoft Newsletter is available.
A yearly subscription for the
newsletter and floppy disk costs
$44 (domestic) and $55 (for-
eign) and is available from
Intusoft, P. O. Box 710, San
Pedro, CA 90733-0710; Tel:
310-833-0710; Fax:
310-833-9658.

CIRCLE 89 ON FREE
INFORMATION CARD

1994 POLICE CALL
FREQUENCY
DIRECTORY

edited by Gene Hughes

The 1994 edition of the Police
Call Frequency Directory is the
largest in the reference’s 31-
year history, reflecting the thou-
sands of frequency additions
and changes in the FCC's Pub-
lic Safety Radio Services
(current through October 1993).
The radio codes and signals,
consolidated frequency list, and
listener's guide sections have
also been updated and ex-
panded.

The book is published in nine
regional volumes that cover the
continental United States. Each
volume is divided into nine sec-
tions. Part | contains information
from copies of licenses issued
by the FCC, arranged alpha-
betically by state and name of
licensee. The data includes fre-
quencies, call signs, transmitter
locations, and types of stations.
In Part If, the data from Part | is

cross-referenced by frequency.
The book also contains sepa-
rate sections for frequencies
used by the federal govern-
ment, railroads, and aircraft. A
consolidated frequency list tab-
ulates the usage of 4000 FCC
and federal frequency alloca-
tions, while the Radio Codes
and Signals section of the direc-
tory provides 14,000 entries
listed by user.

The 1994 Police Call Fre-
quency directory costs $9.95
and is published by Hollins Ra-
dio Data division of Mobile
Radio Enterprises, Inc., P. O.
Box 35002, Los Angeles, CA
90035.

CIRCLE 88 ON FREE
INFORMATION CARD

ECG AUDIO AND VIDEO
REPLACEMENT PARTS
& SERVICE AIDS

from Philips ECG

The expanded line of ECG au-
dio/video parts and service aids
covered in this catalog now fea-
tures replacements for more
than 3500 industry model/part
numbers for 31 VCR and cam-
corder brands. Additions to the
line include a compression-
spring kit, a felt washer kit,
assorted parts kits, head pullers
for VHS-C and 8mm camcor-
ders as well as for standard
VHS units, a retaining-ring
puller, and a spring hook. An
expanded mechanical parts re-
placement fine is also featured.
Included in the line are VCR
modulators, pinch roliers, opto-
sensing devices, idler wheels/
assembilies and tires, springs,
washer kits, individual beits, beit
kits, and VHS and Beta replace-
ment heads. Featured service
aids include precision VCR
tools, VCR and audio test cas-
settes, alignment jigs,
lubricants, and cleaning materi-
als. The catalog provides
product descriptions, pictorial
selection guides, specifications,
cross-reference sections, and
related replacement information.
The ECG Audio and Video
Replacement Parts & Service
Aids catalog is free upon re-
quest from Philips ECG, 1025
Westminster Drive,
Williamsport, PA 17701, Tel:
800-526-9354.

CIRCLE 87 ON FREE
INFORMATION CARD

Train fast, easy,
low-cost at home!

EARN BIG MONEY IN
COMPUTER REPAIR

Get into one of the fastest growing fields
in America today! Be your own boss, run
your own business, enjoy a better life
and financial security... start earning
BIG MONEY fast, up to 580 an hour full
time or part-time. And now, thanks to
Foley-Belsaw's unique "Fundamentals
Method" which concentrates on the
mechanics involved in 90% of all com-
puter repalrs, without wasting time
learning unnecessary electronics, or
forcing you to buy an expensive new
computer, you can learn to work on com-
puters at home in just a few short weeks.
No previous experience necessary.
Unique hands-on course is fully illus-
trated, written in easy to understand lan-
guage. Handsome, diploma in "Personal
Computer Repair and Maintenance".
Comparable course available in VCR repair.

100% MONEY-BACK GUARANTEE. SEND
COUPON TODAY FOR FREE FACT KIT.

Take the first step toward your own
future success and financial security by
sending in the coupon NOW. No obliga-
tion, no salesman will call.

MAIL TODAY FOR
FREE INFORMATION PACKAGE

Foley-Belsaw Company
I 6301 Equitable Road
| Kansas City, MO 64120-9957

Send free information kit on professional home
I training for the following. No obligation, no sales-
I man will call.

O Computer Service [ VCR Service
I Technician Technician
Dept. 6443B Dept. 5263B

Name - -

I Address

lciy State___Zip

OR PHONE TOLL-FREE
I  1-800-487-2100 UL
Since 1926

[ N N N N N N N N N ]
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Digital Video-
Processing
Center

Popular Electronics, April 1994
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NEW PRODUCTS

Home video editors can create
near-professional quality video-
tapes using Sima’s Pro Ed/it 3X,
a combination editor and color
processor that features digital
technology and variable-speed
timing of fades from one to six
seconds. During editing, the de-
vice creates automatic touch-
button video and audio fades at
the desired speed at the desired
point in the tape. A patented
bypass feature allows home edi-
tors to visually zero in on
specific scenes to be inserted
or deleted from the final edited
tape.

The Pro Ed/it 3X's full-fea-
tured digital-video color
processor enhances picture and
color quality of the edited tape.
Simple slide controls are used
to adjust color intensity, tint, and
detail. A video-enhance control
boosts the video signal to re-
store washed-out colors. Digital
color-processing capabilities al-
low the amateur video buff to
create the best possible picture
when editing.

Other features include two
switchable input sources for
easy editing from two tapes,
and cross-fading, which allows
one input source to be faded
out and another to be faded in
with the touch of a single but-
ton. Dual outputs allow the user
to make two simultaneous cop-

ies of the edited tape. An audio
mixer enables editors to add
music and/or narration using
the included high-fidelity micro-
phone.

The Pro Ed/it 3X has a sug-
gested retail price of $250. For
further information, contact
Sima Products Corporation,
8707 North Skokie Boulevard,
Skokie, IL 60077; Tel:
708-679-7462; Fax:
312-286-7227.

CIRCLE 100 ON FREE
INFORMATION CARD

INDOOR POWER
STEREO ANTENNA

Terk Technologies calls its AM-
FM Q the industry's most ad-
vanced power stereo antenna
and a new reference standard in
indoor radio-antenna perfor-
mance. The AM-FM Q can
receive up to 25% more stations
than the company’s Pi antenna
even in the most difficult recep-
tion areas. The AM-FM Q offers
both wideband- and narrow-
band-reception modes. In
wideband mode, the antenna
enhances the reception of all
radio broadcasts, while its pick-
up pattern makes it easy to
attain maximum signal clarity.

For noisy or hard-to-receive
broadcasts, the AM-FM Q offers
“Pin-Dot Pre-Tuning" that en-
ables the antenna to precisely
lock in on broadcast frequen-
cies, minimizing the noise and
interference caused by un-
wanted signals. The Pin-Dot
Pre-Tuning circuit varies the res-
onant frequency of the antenna
system for maximum efficiency
("Q") in the desired frequency
range. That extra tuning stage,
coupled with an ultra-low-noise
amplifier, results in a high level
of clarity and signal purity.

The AM-FM Q consists of
three complementary elements:
a curved, matte-gray FM anten-
na plate; a “corrugated,” high-
gloss, black-lacquer AM anten-
na wing; and a convex
aluminum base. Fbr optimum
reception of AM and FM broad-

WWW. atmeiseaadioRistery.com

casts, the antenna uses Terk's
Non-Coinduction™ feature,
which maximizes gain from
each antenna element by elim-
inating interaction between
them.

The AM-FM Q indoor
powered radio antenna has a
suggested retail price of $99.95.
For more information, contact
Terk Technologies, 65 East
Bethpage Road, Piainview, NY
11803; Tel: 516-756-6000; Fax:
516-756-6007.
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COMUNICATIONS
DECODER

With the ability to simulta-
neously read 50 sub-audible
(CTCSS) tones, 106 digital
(DSC) codes, and 16 Touch
Tone (DTMF) characters,
Optoelectronics’ Mode! DC440
communications decoder has
applications in two-way commu-
nications tests, repeater
monitoring, updating older ser-
vice monitors, enhancing
recreational monitoring, and se-
curity and surveillance
monitoring. In its all-mode-de-
code mode, the unit monitors
the demodulated audio output
from a communications receiver,
service monitor, scanner, or in-
terceptor. CTCSS tones, DCS
codes, and any DTMF charac-
ters are automatically detected
and displayed on a two-line
alphanumeric LCD readout. The
Mode! DC440 offers five other
operating modes, including
CTCSS/DTMF, DCS/DTMF,
Period Measurement, DTMF
Only, and DTMF Recall.
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A serial data jack allows the
DC440 to be connected to a
PC's serial port using the op-
tional Model CX12 RS-232
interface. A complete set of
control codes permits remote
operation from a PC. ToneLog™
data-logging software can be
used to survey a busy commu-
nications channel. For
monitoring multipie channels,
the DC440 is compatible with
popular Scan Star software.

The DC440 communications
decoder, CX12 RS-232 inter-
face, and ToneLog™ software
cost $259, $89, and $49, re-
spectively. For more information,
contact Optoelectronics Inc.,
5821 NE 14th Avenue, Fort
Lauderdale, FL 33334; Tei:
800-327-5912; Fax:
305-771-2052.
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ENVIRONMENTALLY
SAFE DEOXIDIZER

Pretreating with Caig Laborato-
ries’ DeoxIT D100S contact
cleaner, deoxidizer, and preser-
vative will reduce intermittent
connection problems, and in-
crease transmission quality and
product reliability. The environ-
mentally safe aerosol provides
short bursts of 100% pure, con-
centrated DeoxIT solvent via a
precision metered vaive. The
solution contains no CFC's or

HCFC's. The spray's active in-
gredients lubricate, clean,
deoxidize, preserve, and im-
prove conductivity on metal
connectors and contacts—with-
out the need for carrier
solvents. DeoxIT can be used
on switches, relays, batteries,

connectors, plugs and sockets,
edge connectors, terminal
strips, interconnecting cables,
and other metal surfaces.

DeoxIT D100S has a sug-
gested price of $11.95 per can.
For additional information, con-
tact Caig Laboratories, Inc.,
16744 West Bernardo Drive,
San Diego, CA 92127-1904; Tel:
619-451-1799; Fax:
619-451-2799.
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HANDHELD NTSC
VIDEO-TEST
GENERATOR

The pocket-sized Model VG-510
NTSC video and audio gener-
ator from Protek will provide
more than 40 hours of operation
on four AA batteries. It offers
ten test patterns: SMPTE; bilack
burst; full-field color bars; red,
green, blue, and white fields;
center pulse cross; cross hatch;
and dots. Intended for testing,
adjusting, and repairing video

equipment, the VG-510 is also a
handy tool for video editing.
Black burst can be used to lay
down black on tapes and to
record SMPTE color bars with
tone at the beginning of the
tape. Audio output is 1 kHz with
an adaptor included for 120-volt
studio use. The unit measures
5% x 3% x 1%z inches and
weighs less than a half pound
without batteries.

The VG-510 handheid NTSC
video-test generator costs $299
without SMPTE bars, $399 with
SMPTE bars, and $540 with S-
VHS output. Options include RF

Earn Your B.S. Degree
in
ELECTRONICS

or

By Studying at Home

Grantham College of Engineering,
now in our 43rd year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax, 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.

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and C languages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, and much more.

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.

[ J

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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output, rechargeable batteries,
and a PAL-standard version.

CIRCLE 104 ON FREE
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UNIVERSAL IC
PROGRAMMER

A cost-effective universal IC
programmer from Xeltek, the
Superpro/EM provides full pro-
gramming capability for
EPROM's and microcontrollers.
It supports more than 1300 de-
vices, including microcontrollers
and up-to-8MB EPROMSs,
EEPROM?s, and Flash
EPROM's from most manufac-
turers. The Superpro/EM also
programs some basic PAL's and
GALS', including 16V8 and
20V8, and performs functional
tests of IC's, CMOS, and mem-
ory.

The menu-driven software
provides a comprehensive de-
vice library for programmable
IC’s. Macro and batch functions

automate programming pro-
cedures with single key-stroke
control. A number of new de-
vices have been added to the
present library, and free soft-
ware upgrades are available
every two months to Xeltek cus-
tomers through the company's
24-hour bulletin board.

The Superpro/EM costs
$399. For additional informa-
tion, contact Xeltek, 757 N.
Pastoria Avenue, Sunnyvale,
CA 94086; Tel: 408-524-1929;
Fax: 408-245-7084.
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MULTIMEDIA PC

The 1994 Tandy Sensation! Mul-
timedia Personal Computer
(MPC) includes a fast 486-
based processor, advanced au-
dio and video technology, send
and receive fax capability, Photo
CD compatibility, and an array
of bundled software in a fully

integrated system.

This year's version adds
state-of-the-art features to its
award-winning Sensation! pred-
ecessor. It has a faster clock
speed and a larger (212MB)
hard drive. Local Bus video re-
duces the time needed to draw
and process sophisticated
graphics. The dual-speed,
multi-session CD-ROM drive
reads directories and transfers
data faster than conventional
CD-ROM drives, and reads pho-
tographic images that have
been stored on a Photo CD.
The 1994 Sensation is Energy
Star compliant; with dramat-
ically reduced electricity
consumption, it is rated energy-
efficient according to EPA stan-
dards and saves money. The
modem can be used to send
and receive faxes, and is en-
hanced by WinMate's InTouch
software.

Bundled software includes
MS-DOS 6 with Tools, which
doubles disk space by substitut-
ing symbols for recurring text
and includes an automatic
backup program and virus pro-
tection; Macromedia Action! for
creating multimedia presenta-
tions; Lotus Organizer personal
information manager; Check-
Free electronic bill-paying
system; Intuit Quicken for Win-
dows Special Edition financial
tracker; a CompuServe start-up
kit; and Worldshop Online
Shopping Service. Tandy's
easy-to-use WinMate Software
organizes applications under
eight function categories. Users
can access a category directly
or call for a digitized voice de-
scription of its content. It also
allows users to send or play
back messages in text or voice
format, access messages or
calendar schedules via tele-
phone, or send and receive fax
messages. WinMate also fea-
tures the Microsoft Booksheif
for Windows CD-ROM reference

| library, a complete AT&T 800-

number directory, sound effects,
music clips, digitized pho-
tographs, and hundreds of clip-
art images.

The Sensation! MPC is avail-
able at a suggested retail price
of $1799, or $1999 with a
Super-VGA color monitor, at lo-
cal Radio Shack stores
nationwide. For more informa-
tion, contact Tandy Corporation,
700 One Tandy Center, Fort
Worth, TX 76102.
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MAGNETIC-FIELD
DETECTOR

Responding to the increased
public awareness of potential
health risks from long-term ex-
posure to low-level
electromagnetic fields,
Environmental Electronics has
introduced the MFD-1 magnetic-
field detector. The sensitive
MFD-1 detects both the strength
and direction of many of the
low-level electromagnetic fields
that have been linked to serious
illness. Field strengths from
0.25 to 57 milligauss can be

measured. The device’s band-
width goes from 20 to 10,000
Hz, enabling it to measure al-
most all extremely low
frequency (ELF) and some very
low frequency (VLF) fields. The
ten-segment LED bargraph has
two ranges and a power on/off
indicator.

The MFD-1 magnetic-field de-
tector, complete with one-year
warranty, illustrated instructions,
and a 9-volt battery, has a sug-
gested retail price of $39.95.
For further information, contact
Environmental Electronics, Inc.,
P. O. Box 980, Goshen, IN
46527, Tel: 616-641-7645; Fax:
616-641-5738.
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HANDHELD SCANNER

A custom-designed micro-
processor in the Realistic
PRO-41 Direct Entry Program-
mable Scanner provides users
with direct access to more than
20,000 frequencies including
police and fire departments,
amateur radio, commercial ra-
dio, and transportation services.
Programmed channels are
scanned automatically at a rate
of ten per second; a lock-out
function skips over unprogram-
med channels. An automatic

three-second scan delay pre-
vents any missed replies. The
PRO-41 can be operated on five
"AA” batteries or rechargeable
batteries, a standard AC outlet
with an optional AC adapter, or
a vehicle battery with an op-
tional DC adapter. A low battery
is indicated by an audible alarm,
and the built-in memory backup
retains stored channels for up to
30 minutes without the battery.
The scanner measures just

7 x 2.6 X 1.4 inches and weighs
11.2 ounces. It has an easy-to-
read, backlighted liquid-crystal
display; a ¥-inch jack for attach-
ing headphones or an extension
speaker; a belt clip; a detacha-
ble flexible antenna, a BNC
antenna jack; and a jack for
attaching the optional AC and
DC power adapters.

The realistic PRO-41 scan-
ner (Cat. No. 20-301) sells for
$119.95. It can be seen and
purchased at Radio Shack
stores nationwide. For more in-
formation, contact Radio Shack,
700 One Tandy Center, Fort
Worth, TX 76102,

CIRCLE 108 ON FREE
INFORMATION CARD
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HONEYWELL

MOUSE

CIRCLE 119 ON FREE INFORMATION CARD

Some mice are born a little different than others.

f you look underneath a typical

mouse, you'll notice that there’s a

ball, usudlly a steel one with a rub-
ber or vinyl coating, although a really
cheap mouse might have just a plas-
fic ball. The ball is situated inside the
mouse such that it rotates according
to the users hand movements, and
also rolls against the shafts of two op-
tical encoders inside the mouse: one
o detect x-axis movements, the other
for y-axis movements. This x- and V-
information then moves your arrow
around the screen and lets you point
fo text, graphics, icons, buttons, menu
options, and so on.

Although most computer users to-
day would be lost without a mouse,
mice do have their problems. For one,
in order for the ball to properly track
the user’s movements and at the
same time rest with enough pressure
against the encoder shafts o rotate
them, a mouse pad—or other similar
surface—is required. We've all fried to
use a mouse on a surface where it just
doesn’'t work properly. Another prob-
lem is that mice balls collect lint and
dirt, which gum up the encoders and
causes a mouse to skip, jump, or go
belly up altogether. You eventually get
unpredicigble cursor behavior, and
your Windows arrow seems to have a
mind of its own.

While dirt and lint can usually be
cleaned from a mouse, putting it
back into working order, we all know
lots of computer users who wouldn’t
have a clue as to what to do if their
mouse started to give them trouble.
Besides, even with regular cleaning,
its the dirt that usually leads to pre-
mature mouse failure of the perma-
nent kind. That's especially true if you
use a mouse in a particularly dusty
environment. If you own a company
where time is money, and computer
down-time means a loss of money,
then it pays to buy the most reliable
equipment you can get, including
mice, especially if the good stuff
doesn’t cost much more than the
cheap stuff,

A Ball-less Mouse. Knowing that a
mouse ball means trouble, we were
curious about the Honeywell Mouse,
which supposedly has no ball at all,
and yet will work on any surface—
even if its upside down! While you
might be more familiar with their ther-
mostats, Honeywell's Keyboard Divi-
sion (4171 N. Mesa BIdg. D, El Paso, TX
79902. 915-544-5511) produces quali-
ty peripherals such as the mouse we'll
discuss.

The underside of the Honeywell
mouse revedls two wheels that are

WWW._akmefieaniadimhistory. com

positioned almost parallel with the
underside, except that one wheel is
cocked at aslight angle in the x direc-
tion and the other at a slight angle in
the y direction. The wheels are se-
cured 1o the underside of the mouse
on spring-mounted shafts, making
them springy. like the floating heads
on an electric shaver. When you
place the mouse right-side-up, the
edges of the wheels press against
whatever surface it's on, and they help
generate the same x-y information
that a ball does—except that there’s
no ball to frack dirt into the mouse!

The mouse is available in four ver-
sions: 2- and 3-button serial versions
and 2- and 3-button PS/2 versions. All
have resolutions of 320 dots per inch.
Honeywell includes software drivers
with the mouse on both 3%- and 5Ya-
inch disks. The Honeywell mouse is
100% Microsoft compatible—we
know that because we didn't even
have to change our mouse driver. We
simply unplugged our Microsoft
mouse, plugged in the Honeywell
mouse, and booted up; the mouse
worked just fine. A 9- 10-25-pin adapt-
er was included with our serial mouse,
although we didn't need it.

We used the Honeywell Mouse
while writing this review. Its curved
shape supports your hand, has a very

$0IU0N}08|3 Jeindod ‘p661 jdy
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Does your VCR have a “Head Cold?”

Probably not! However, through constant playing and using of degrading dry
or wet cleaners, the output of your video tapes has slowly diminished to an
unacceptable level and the VCR plays as if it has a head cold! The culprit is
most likely clogged and dirty video and/or audio heads.

The 3M Black Watch™ Head Cleaner Videocassette uses a patented mag-
netic tape-based cleaning formation to remove head clogging debris. No for-
eign substances such as cloth, plastics or messy liquids and no harsh abra-
sive materials are present. The cleaner’s usable life is 400 cleanings or more!

It's easy to use. Place the 3M Black Watch™ Head Cleaner Videocassette
in the VCR and press the Play button. A pre-recorded message appears clear-
ly on your screen and an audible tone is heard, telling you that the cleaning
process is now completed. No guess work, you never over clean!

3M Black Watch™ Head Cleaner Videocassette SIVHSVHS......... $19.95

Once your VCR’s head cold is cured, and the unit plays like new, consider
using the finest videocassette you can buy—the 3M Black Watch™ T120 Hi
Pro VHS 4410 Videocassette. The 4410 is the highest performing video-
cassette available today for use with all standard format VHS recording hard-
ware!

Here's what you hear and see....A sharp, clear picture—brightest colors—
freedom from streaks, flashes and snow—outstanding high-fidelity audio re-
production—optimum camcorder performance—maintains recording integri-
ty. 3M Black Watch™ video tape is 100% laser inspected to guarantee surface
smoothness and drop-out free performance.

3M Black Watch™ T120 Hi Pro VHS 4410 Videocassette [VHS........$8.00

CLAGGK INC. — 3M VHS Special Offer

P.O. Box 4099, Farmingdale, New York 11735

Yes, | like your offer and here is my order for 3M Black Watch™ products!

___3M Black Watch™ Head Cleaner Videocassette ($19.95each) ____ $

___3M Black Watch™ T120 Hi Pro VHS 4410 Videocassette ($8.00 each) $ _____
Shipping and handling per order $ 4.00

Total Amount in U.S. Funds only $

New York State residents add local sales tax. Canadians add $6.00 per order. No for-
eign orders. Do not send cash.

Bilmy [J wisA [0 MasterCard

Card No.

Expire Date I

Signature

Name (Please print)

Address
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Here's an underside view of the
Honeywell mouse. It’s lack of a ball
mechanism offers some significant
advantages over standard devices.

sturdy feel, and is really quite comfort-
able fo hold. It worked at least as welll
as other mice we've used, and better
than most of them. The buttons have a
light enough touch so that you don't
need a muscular index finger to oper-
ate them, although they're not so sen-
sitive that you'll inadvertently press
one.

While our wrist felt miere comfort-
able when using a mouse pad, the
Honeywell Mouse worked well on any
surface we tried. To see if the Hon-
eywell Mouse is better than a ball
mouse at keeping dirt out, we rubbed
clothes-dryer lint all over a mouse
pad, and ran the Honeywell and a
regular mouse back and forth across
it several times—with the computer
off, of course. Afterward, we found
several bits of lint and dirt inside the
ball mouse, while the Honeywell
mouse had none.

We're Sold. We can find no faults
with the mouse; it works well for every-
body. Its exceptional cleanliness
makes it especially well suited for an
industrial environment, or for messy
users, Honeywell says this mouse will
last a lifetime, and to prove that they
back it with a limited lifetime warranty.
With a retail price of $79, this mouse
should seriously be considered the
next time you need a mouse—or if
your present ball mouse always needs
cleaning. For more information on the
Honeywell mouse, contaekHoneywell
directly, or circle No. 119 on the Free
information Card. [ ]
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Learn to use, program, and service
today’s computer-controlled,
MIDI-based music systems!

New! Includes 2
386sx computer, £__

NRT's innovative course in the way, you first master the basics

Electronic Music Technology gives
you everything you need to build
you own computer-controlled
music center. You train at home
with the equipment that's revolu-
tionizing the music industry: a
powerful 386sx/25 MHz IBM-
compatible computer, 200 meg hard
drive, Sound Blaster Pro I1-
compatible sound card, Cakewalk™
MIDI sequencing software, Casio
professional-level synthesizer with
touch-sensitive keyboard, and a
MIDI interface that links your
keyboard/synthesizer to your computer — all
yours to train with and keep!

Turn your passion for music into
an exciting high-tech career

With the advent of MIDI (Musical Instrument
Digital Interface), an innovation that's trans-
formed musical instruments into the ultimate
computer peripherals, worlds of opportunity have
opened up for the person who knows how to use,
program, and service this extraordinary digital
equipment.

Now you can prepare for a high-paying
career as a sound engineer, recording engineer, or
road technician ... even start your own business
selling and servicing today’s high-tech musical
instruments and music systems. Or just unleash
your own musical creativity, writing and
composing music with the breakthrough training
and equipment available only through NRI.

Learn MIDI techniques as you

train with professional equipment,

including a powerful 386sx
computer

The fully IBM-compatible 386sx/25 MHz
computer included in your course
becomes the center of your own
computer-controlled music
studio. You enhance your
computer’s capabilities even
further by installing a
Sound Blaster Pro 11-
compatible sound card
with built-in MIDI interface — state-
of-the-art technology that opens the door not

g yOU the skills you need to

sound card, and
Cakewalk!

only to electronic music applications, but also to
the exciting new world of interactive multimedia.

Your high-end Casio Model CTK-1000
synthesizer features a touch-sensitive five-octave,
MIDI-compatible digital keyboard with built-in
monitor speakers, advanced tone editing, pattern
and chord memory, tone and rhythm banks, and
dozens of other state-of-the-art features.

Plus, you get Cakewalk™ MIDI sequencing
software, technology that allows you to lay sound
tracks in creative new ways. You also build up
circuits on the exclusive NRI Discovery Lab,
going on to use your hand-held digital multim-
eter 1o test the circuitry at the heart of today’s
revolutionary technology.

You don't have to
be a musician to
master today’s
electronic music
technology

No matter what your
background, NRI gives

take advantage of
=™ (oday’s opportunities
— no previous
. electronics or
«”’ Music experience

is necessary. N
ame

W, /a0

McGraw-Hill Continuing Education Center
4401 Connecticut Avenue, NW, Washington DC 20008

M Check One FREE Catalog Only
Q Electronic Music Technology

U Microcomputer Servicing

U Computer-Aided Draftiny
U Industrial Electronics and Robotics

of electronic theory step by step,
gaining a full understanding of the
fundamental electronics so essential
for technicians and musicians alike.
You then analyze sound generation
techniques, digital logic, micropro-
cessor fundamentals, and sampling
and recording techniques ...
ultimately getting first-hand
experience as you explore MIDI,
waveshaping, patching, sequencing,
mixing, special effects, and much
more.

And, even if you've never been
involved in music before, NRI gives you the right
amount of basic training in music theory and
rnusical notation to help you realize your creative
potential and appreciate the many applications
made possible by today’s interactive electronic
music technology.

Send today for FREE catalog

Master the breakthrough technology that's
changing the face of the music industry. Send for
your free catalog today! If the coupon is

missing, write to: NRI Schools, McGraw-Hill
Continuing Education Center, 4401 Connecticut
Avenue, NW, Washington DC 20008.

1BM is a registered trademark of the IBM Corporation. Sound Blaster
1s i registered trademark of Creative Labs, Inc.

SEND TODAY FOR FREE CATALOG!

T
=

U Basic Electronics

U Computer Programming

U Desktop Publishing & Design
U Multimedia Specialist

U Bookkeeping & Accounting

Age

With your

professional Address

|
|
|
|
|
Q in electronic music | 9 TV/Video/Audio Servicing
' |
|
|
|
|

team of NRI
nstructors City
available to help you along

Accredited Member, National Home Study Council

State Zip

18-0494

WWW. ameidsaadiadioRistorv.com
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By Len Feldman

Sony
MDS-101
MiniDisc
Recorder

PRODUCT
TEST REPORTS

he past year and a half

has seen the introduc-
tion of two new home-
recording formats, both in-
tended to ultimately
replace the long-lived
compact cassette. The Dig-
ital Compact Cassette,
championed by Philips, is a
digital tape-recording sys-
tem, while the MiniDisc (MD
for shorf), invented by Sony,
uses laser-optical tech-
nology much like that used
for Compact Discs.

The Sony MiniDisc system
uses a data-reduction sys-
tem, known by its acronym
“ATRAC,” that makes it possi-
ble to place up to 74
minutes of digital audio on
a disc that measures only

CIRCLE 120 ON FREE INFORMATION CARD
The Sony MDS-101 home MiniDisc recorder.

2%2 inches in diameter. Un-
like standard compact
discs, the MiniDisc is a re-
cordable medium. Using a
highly sophisticated mag-
neto-optical erasing and
recording system, Sony
claims that blank MiniDiscs
can be recorded and eras-
ed and rerecorded at least
one million times. Pre-
recorded discs, issued by
major recording compa-
nies, are also available and
are produced very much
like conventional CDs5.

Sonyss first home unit is
the MDS-101 MD recorder/
player. That unit was pre-
ceded on the market by a
portable recorder/player, a
portable play-only unit, and
a car MiniDisc/receiver.
Sony sees the MDS-101 as a
product that will give con-
sumers the means to make
high-quality digital record-
ings conveniently at home
for subsequent playback
“on-the-go.”

Recording is simplified on
the MDS-101 by an auto-
matic-scan feature that
locates blank sections on
the disc and begins record-
ing, filling all the available
spaces on the disc until
recording is complete. The
MDS-101 can record from
analog signal sources as
well as from the digital (op-
tical) outputs of CD players
or DAT recorders.

The editing features of
the MDS-101 include “di-
vide,” which creates cueing
points on the disc; “com-
bine,” which combines two
or more existing tracks into
one; “erase,” which elimi-
nates a single track or
erases the whole disc; and
"move,” which changes the
frack running order. All of
these, and many other fea-
tures, can be accessed with
the touch of a button on a
supplied 25-key remote
control.

Some features, such as
playing tracks in random
order, playing tracks or
track programs repeatedly,
playing specific portions of
a track repeatedly, and Io-
cating desired fracks in a
fraction of a second, have

WWIW. ameidseadiadioRisterv.com

been carried over from CD-
player technology. One of
the most interesting features
found on the MDS-101 (and
on earlier MD recorder/
players) is the ability to
create titles for your record-
ings. These titles, which may
consist of up to 100 charac-
ters per selection, for a
maximum of about 1700
characters per disc, will
then appear in the display
window of the MDS-101 as
the selection is played. Pre-
recorded discs generally
also contain titles showing
the name of the selection,
the name of the performing
artist or artists, etc. The text
that appears when playing
a prerecorded disc is
placed on the disc by the
recording company and
cannot be edited or
changed.

CONTROL LAYOUT

A power switch is located
at the upper left of the front
panel. When power is off,
the word “standby” ap-
pears in the display. The
disc slot is to the right of the
power switch, with an
“eject” button nearby. Fur-
ther o the right is a
“record” button and a “rec-
ord-level” control for
adjusting recording level
when recording from ana-
log sources. A pair of
editing buttons labeled
*no” and “yes” are located
below the record button.
The "no” button is sequen-
tially pressed until the
desired editing function ap-
pears in the display, at
which time the user presses

| the “yes” button. A button



www.americanradiohistory.com

FREQUENCY RESPONSE, ANALOG IN/OUT; SONY MDS-103 WINIDISC nEconnEn/PLuEﬂ THD + NOISE VS FREGUENCY. DIGITAL IN/ANALOG OUT, SONY MDS-10 WINIGISC UNIT 11
5.0000 7 T T‘T—T" W | 1E see—— e
| T N S = “—I T f
4‘0000—4 +—m —t ++T 4—Jr ﬁ» 4 1 —— — 4*-.1—4:4‘”’1’ ]
| | | L] | O e —
3.0000 —— Jﬁ—¥ 1 LD BERER i 2 f
T I ‘ | - I ] AR SE TR T
o b L l—li—@«—H» T T ]
1 | 1 0.1 — —— 1 -
"°°°°F-—]—_% T T*J’M- - ‘ ——I o :#::}* e —
|| | | | - T 1 I -
0.0 f——{»f—il!i T }‘1-3‘—}-'—}1‘ : %—H—H’” === T .,—;_:i’ T |
0 ey = ey 30 g 1 4 spm Y ey g T —_— T e — 1 t 4 ! = 4 =
O A A T —
1.000 - TR I - |
miisemniEnneiissiin T T |
. | ] I el LEY — 4= e
2.000 4— T R — = — Fo——— T P %
‘ | H EmERan
-3.000 L Li*"r“il? S 1 R —4—1——1—1—&—'
1 R S
-4.000 T T - T I | i i L i ___1, A -
L .
I-s_oooL__ nl 1 | J_JX | _L | ’ Ilu | 0.001 1 | d | | [‘ L |
20 100 1« 10k 20k 20 100 1« 10k 20k

Frequency response using the analog inputs was nearly flat with
Jjust a 0.2-dB difference berween the channels.
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When the optical (digital) inputs were used, frequency response
was again virtually flat, but the output levels for both channels

was nearly identical.

labeled “p-mode” deter-
mines the playback mode
(continuous, shuffle play, or
programmed play). Nearby
are track-advance and re-
verse buttons which, when
held down continuously,
also perform fast searches
in either direction. Below
these buttons, at the lower
right corner of the panel,
are a large “play/pause”
button and a “stop” button.
The display area is cen-
tered on the panel and, in
addition 1o scrolling the
previously described titles,
provides information about
fracks, time, record/play-
back level, and much
more. To the left of the
display area are a “clock

set” button (for setting date
and time, which can also
be displayed) and a mini-
ature microphone-input
jack. Below these are a mini
headphone jack, and its
associated headphone-
level control and an input-
selector button that
chooses between analog
or digital inputs.

While the supplied re-
mote control duplicates
most of the control func-
tions found on the front
panel, it also provides addi-
tional control functions,
such as direct numeric ac-
cess to fracks, date buttons,
an auto-space button for
automatic insertion of a 3-
second blank space be-

Total harmonic-distortion-plus-noise using the optical inputs was

alow 0.058% at 1 kHz and 0.08% at 10 kHz.

tween tfracks, a “scan”
button used to scan the first
few seconds of each track
in succession, buttons for
synchronizing an associ-
ated CD player with the
recorder, CD-player operat-
ing buttons (for use with
certain Sony CD players),
and a “scroll” button for

scrolling fitles that are ton-
ger than 12 characters.
The rear panel of the
MDS-101 MiniDisc recorder
is equipped with standard
analog pairs of input and
output RCA-type jacks. Also
provided are the now-stan-
dard TOS-LINK digital
(opfical) input and output
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terminals. There is also a
small socket for connection
of what Sony identifies as
an “Audio Bus Cable.” The
only notation concerning
that socket that we could
find in the preliminary
owners manual indicated
that the time display would
appear on certain future
*Mini Hi-Fi Component” sys-
tems instead of on the MD
unit when both are con-
nected by an audio-bus
cable.

LAB MEASUREMENTS
Ouir first performance
measurements for the
MDS$-101 involved frequency
response for the complete

record/play cycle. First, we

| | |
1« 10k

20k

Stereo separation was above 80 dB even at the highest test

s B
G IR PTEE UL L T I

TEST RESHLTHEH"I" MDS-101 HIHIDI’EE HE{:DHIJEH

recorded frequencies from
20 Hz to 20 kHz onto a
blank MiniDisc via the ana-
log inputs. Playback of this
frequency sweep disclosed
absolutely fiat response
over that range with per-
haps only about 0.2 dB of
difference between chan-
nels. Next, we repeated the

using digital signals derived
from our Audio Precision
test system. Again, resulits
were virtually flat over the
range of frequencies test-
ed, and this time, output
levels from both channels
were identical.

Next, we measured har-
monic-distortion-plus-noise

B
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same type of measurement
| via the optical digital inputs,

versus frequency, again first
using the analog inputs,
and then the optical (dig-
ital) input. At mid-
frequencies (around 1 kHz)
THD-plus-noise while play-
ing back the recording
made using the analog in-
put measured approxi-
mately 0.05%, rising to
around 0.09% at 10 kHz. We
were somewhat surprised o
find that the same mea-
surements made for the
recording produced via the
optical digital input actually
yielded a slightly higher
THD-plus-noise reading of
0.058% at 1 kHz, though the
10-kHz reading was a bit

.| lower—0.08%—than during
"; the earlier test. Since both

THD-plus-noise readings are
{ so low as to be insignificant,
the difference is only of

.1 academic interest and may
-4+ well be aftributable to

quantization noise rather
than to actuail distortion.
In order to isolate the

- | actual distortion compo-
| nents from any residual

noise, we next used the
digital facilities of our Audio
Precision test system fo con-

I duct a spectrum analysis of
the harmonic components

of a 1-kHz signal recorded
via the analog inputs. The
only significant harmonics
observed were those at 3
kHz and 5 kHz, each of
which was some 80 dB be-
low the maximum recorded
level. Calculations then re-
vealed that these com:-
ponents were equivalent fo
an actual distortion level of
only 0.014%. The remainder
of the earlier reading,
therefore, is attributable to
random residual noise
rather than actual harmon-
ic distortion,

Stereo separation was
measured next. It remained
well above 80 dB even at
the highest test frequency
of 16 kHz. Furthermore, sep-
aration was the same
whether measured from left
channel fo right channel or

W ametiseatadiahistan/ com

from right channel to left
channel. The A-weighted
signal-to-noise ratio for the
MDS-101, when going
through a complete rec-
ord/play cycle, either
analog-to-analog or dig-
ital-to-analog, measured 97
dB below the maximum
record level, which is about
what we have come to
expect from CD players
and other digital equip-
ment. Examining the
residual noise using spec-
frum analysis over the
range from 20 Hz to 20 kHz,
we noted that even the
power-supply line-related
hum components at 60 Hz,
120 Hz, and 240 Hz were all
more than 110 dB below
the maximum recording
level.

Record/playback linearity,
when playing back a grad-
ually decreasing signal that
had been recorded via the
digital inputs was extremely
good. Less than 1 dB of
deviation was observed,
even at a —90-dB record/
playback level. Additional
measurements of our sam-
ple MDS-101 revealed that
the line-level output for a O-
dB recorded signal (max-
imum recorded level) was
2.08 volts as against a nom-
inal specification of 2.0
volts. The headphone out-
put jack delivered 30
millivolts of output into 32-
ohm loads. Input sensitivity
for the analog line-level in-
puts was 500 mV, as
claimed, while microphone
input-sensitivity measured
0.8 millivolts as claimed by
the manufacturer.

HANDS-ON TESTS
Despite the many con-
trols and features found on
the Sony MDS-101, we found
that basic recording opera-
tions were really quite
simple. You simply insert a
blank disc, wait a couple of
seconds for the system to
“read” any existing Table of

{Continued on page 92)



www.americanradiohistory.com

Introducing a New Era
In Technical Training.

World College, an affiliate

of the Cleveland Institute of
Electronics, was created to
provide a four year, indepen-
dent study, technical degree
program to individuals seeking
a higher education. The
Bachelor of Electronics Engi-
neering Technology Degree,
offered by World College, pre-
pares students for high-paying
careers in electronics, telecom-
munications, electrical power,
computer and control systems.
World College’s curriculum

is taught in an effective, time-
proven, independent study
environment. With World
College’s flexible study sched-
ule, students have the opportu-
nity to work or spend time with
their family without having to
worry about rigid scheduling
residential colleges offer.

A Quality Education
with a Fexible
Schedule.

In a world heavily dependent
on electronic equipment,
people who understand elec-
tronics will have no problem
putting their knowledge to
work... in high-paying careers.
The staff and faculty of World
College have invested over ten
years developing, what we be-
lieve to be, the finest indepen-
dent-study, baccalaureate
degree program available.
World College’s mission is

to instill in each student the
knowledge, education, and
training that employers are
seeking for the many technical
positions available today. It's

a program created to provide
the best education and
training possible with
a flexible schedule

to match your busy
lifestyle.
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Send For Your Free
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Take the first step towards a new start
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Independent Course Catalog today and
discover how easy and affordable ft is
to get started on your Bachelor Degree.
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Complete the Entire
Degree Program Under
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independent study, four year
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be completed through one
school. All lab equipment®,
parts, and software are
included in your tuition and
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laboratory experiments can be
completed in your own home.

You Pay Only For Time
Actually Used.
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provides a means to earn

a Bachelor Degree while
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on how fast you can complete
the program. At World
College, you pay tuition only
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semesters it takes to graduate.
The quicker you complete the
program, the less you pay in
tuition. It’s an effective way to
keep you motivated in order
to complete the course and
move on to a better paying
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By John J. Yacono

Equipment
and Chips

14 13 12

12

Fig. 1. The 7455 comes in two forms: a plain unit in the low-
power and lower-power Schottky formats (A), und an
expandable device in the high-power style (B).

1 10 9 8

THINK TANK

his month, as promised,

I'll continue presenting
some of the more major
violations to the IC-designa-
fion standard. Last month’s
rogues’ gallery consisted of
chips that were functionally
different yet carried the
same designation. This
month’s units will have that
same flaw. Once we're
through with the IC’, Tl
present some useful test
equipment sent in by read-
ers. For now, lets check the
chips.

5 6 7
10 9 8
5 6 7

MORE CULPRITS

Last month’s IC's were all
AND-NOR gates, but this
month we have just one of
those to present. It's the
7455, shown in two forms in
Fig. 1. The key difference
between the two models is
that the low-power and
low-power Schottky versions
(Fig. 1A) are lacking the
expansion inputs found on
the high-power units (Fig.
1B). In an effort to save
space this month, we won't
bother with the simple truth
table for this chip.

The 7471 presents more
of a dilemma. lts low-power
and high-power versions
(shown in Figs. 2A and 2B,
respectively) have radically
different input and process-
ing stages, although both
devices are flip-flops. The
74171 is an RS flip-flop
whose two main inputs are
each fed by one 3-input
AND gate. It possess both
preset and reset inputs to
produce the moderately

complex behavior shown in

TABLE 1—74L71 LOGIC STATES

Table 1. (Note that for
simplicity, the table does
not show all the states for
the ano-gate inputs, but
rather just the anp-gate out-
puts, which are tied to the R
and S inputs of the flip-flop)

The high-power unit, on
the other hand, has a more
complex input network con-
sisting of two 2-input or
gates that are each fed by
two 3-input anD gates. One
input from each anp gate is
tied to the clock input, so
they only produce valid
pulses when the clock sig-
nal has reached a certain
level. Aside from the input
network, the flip-flop used is
also different. A JK flip-flop
is present in the 74H71, and
it doesn't have a reset in-
put. That leads to the
simpler behavior shown in
Table 2. (Note again, the
truth table only contains the
flip-flop inputs)

That's all we have room
for this time. Now we'll dive
into the mail bag for some
shop goodies.

inp

* Unstable NC - No change

TABLE 2—74H71 LOGIC STATES

** Undefined

| Inputs

NC - No change

T~ Toggle

WWW. ameidceasadiohistery.com
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causes current to flow
through the transistor, the
external LED (which acts as
an indicator), and the infer-
nal LED, which latches the
circuit on. Switching 31 to
off puts a negative voltage
on the base of the first
transistor, turning it off.
Wired as shown, the cir-
cuit produces pulses that
dip from 40 volts down o 4
{(a 6-volt drop) when St is
switched on. With R1 moved
to fall between pin 2 and
ground, pin 5 tied high, and
the circuits output taken
from ground and pin 4, the
circuit would produce
pulses that rise from ground
to about 9 volts with 51 on.
When using an op-
foisolator containing a
Darlington transistor as
shown, the CTR {current-
transfer ratio) is 50% to
100% and the turn-off time
is about 40 microseconds.
By replacing the indicating

LED with the internal LED of
an optoisolator with a Triac
output {like the one shown
in Think Tank, Sept. 1991}
one could even control
heavy loads.

—Cy Besanson, Green
Bay W!

I've never seen an opfto-
isolator used as a bouncless
switch. Its a shame theres a
4-volt drop across the out-
put when the circuit goes
low. | guess you could im-
prove the oufput by
shorting the external LED,
but ! like the presence of
the indicator.

ATIPTIP

You will be disappointed
with the home-made sol-
dering iron tip as described
in Think Tank, July 1993. Sol-
der will attack the copper
and destroy it in short order.
That is why purchased tips
have heavy copper at the
fip end. The solution is easy,

Fig. 2. The 74L71 in A, which contains an RS flip-flop, is
radically different than the JK-flip-flop based high-power

version of that chip.

=+ 10V
R1 <
ON K
o S
OFF |
6 5 4
e
1 2 OUTPUT
0

Fig. 3. A simple but versatile bouncless switch can be made
from one opto-isolator and a couple of additional
components. (Note: the external LED is optional.)

BOUNCELESS SWITCH
While breadboarding a
circuit, | needed a bounce-

less on/off switch to
produce single pulses, so |

built the circuit shown in Fig.
3. Flipping $1 on applies a
positive voltage to the base
of one of the NPN transistors
in the optoisolator. That

WWW _akRefiesia
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Fig. 4. The home-made
soldering iron tip mentioned
some months ago will last

much longer if it is capped
with a lug as shown here.

first construct the tip as de-
scribed. Then, take an
uninsulated crimp-on ring
lug, cut the ring off as
shown in Fig. 4, and crimp
the remaining neck to the
tip. The crimp-on tip will last
longer than the purchased
variety.

—Art Rideout, WASIPD,
Fallbrook, CA

Thank you for that addi-
tion. | admit | haven't tried
the trick myself just yet, so it
might have some kinks in it.
Its neat fo think that the
home-made tip will last lon-
ger than a store-bought
unit, though.

AUTO WIRING TESTER

| used a sensitive FET
switch circuit (see Fig. 5) to
make a versatile test probe.
The bulb lights if the probe
tip touches 6 volts or more
provided its case is some-
what grounded, say via the
body of its user.

To use it to test for positive
voltage on car or frailer
wiring, hold the tester with
one hand, with the other
hand on a metal ground.

(3]

OR SIMILAR

Fig. 5. This simple tester is
very useful and doesn’t
require a return lead
provided your body is at
least slightly grounded.

As you can see, the probe
components can all be
installed on even a small
flashlight. That, plus the lack
of a return (or ground) lead,
makes it great for use in tight
spaces.

Then touch the probe tip to
the bare wire or terminal in
question.

You also can use it
around the house. Start by
placing one hand on a
known good ground with
the tester in the other hand.
Touch the probe to the
ground terminal of an AC
receptacle. If the bulb
lights, the receptacle is
poorly grounded and
should be checked and
fixed.

The bulb also lights if the
probe touches the antenna
of a working fransmitter, or
an antenna receiving RF
signals. So you can use the
unit to check TV lead-ins.

An old 3-volt flashlight
makes a good body. it
should be metal with a
plastic cap o, if it's all plas-
fic its body may be
wrapped with heavy foil. |
slipped a sleeve over the
foil to make good contact.
The sieeve | used was
made from the case of a
‘C-size rechargeable bat-
tery with the ends cut off.
Discard the flashlight’s
switch. A large sewing nee-
dle makes a good probe.
Heat the needie and force
it into the plastic cap that
holds the flashlight bulb in
place. Solder the FET and
resistors to the probe and
the metal collar that holds
the bulb in the cap. Fasten
them to the cap with epoxy.
That assembly method
makes the tester easy to
unscrew to replace bat-

teries, aithough that is not

frequently necessary as
they last as long as their
shelf life.

—Jay Hawthorne, Clar-
esholm Alfa., Canada

Unlike conventional test
instruments (say, a DMM),
this unit doesn't require you
to look away from the point
of interest fo take a read-
ing. | aiso like it because it
frees you from a ground
tether, which can be a pain
in tight places like under a
dashboard.

SAFETY CIRCUIT

es are actuated within 1
second of each other, K3
will latch on along with the
load. No power will go to
the load under any other
condition!

You shouid select ail relay
and switch contacts to han-
die the desired load
current, and the reilay coils
must be rated at the load
voltage. Of course, you can
build this circuit to run on
low voltage; just use an-
other relay in place of the
load and let the added
relay handie the load volt-

| originally designed this | age. '
circuit (see Fig. 6) fo meet —Skip Campisi, So.
OSHA safety standards on a| Bound Brook, NJ
ACOR
oc
POWER K1
INPUT 1 SEC .
’T—"'—o\ DELAY \ :
T

TO
¥ O <&
— 00—
(]
K2
1SEC
S2
DELAY
=
—o0 O &

Fig. 6. This circuit is sure to keep both of your hands from the
business end of a tool during operation. To use it one must
depress and hold down both SI and S2.

punch press. For it to work
as required you must sepa-
rate the two pushbutton
switches (51/52) so that the
operator must use both of
his hands to actuate them,
while being safely away
from moving parts, sharp
edges, high voltage, laser
emission, etc. The switches
can't be defeated me-
chanically, such as by
taping one down, so the
operator won't have a free
hand to get in trouble with.
The heart of the circuit
are K1 and K2, two 1-sec-
ond deiay-on-operate
relays. As you can see from
the diagram, if both switch-

WAWW ameticeasadiahistary com

! would recommend only
using this circuit with low-
power DC, or fo drive
equipment that does not
have a grounded case
{perhaps with a plastic en-
closure). For the sake of
argument, lets say the
power source is the AC line,
§1is along the hot leg, and
the load has a metal cab-
inet that is internally
grounded. If only 51 is de-
pressed it will connect the
hot side of the load to AC
current, and the load will
conduct it fo the case—not
foo safe since you now
have a free hand to touch

(Continued on page 91}
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Only ICS gives you the faster 486DLC/33MHz microprocessor with/modem and color monitor.

Get into a money-making career
in personal computer repair

The U.S. Dept. of Labor states that many highly-
qualified computer repair technicians are
earning over $30,000 a year. And the PC repair
Sfield is targeted for bigher-than-average growth

throughout this decade and beyond!

PC Repair Video
Shows you how to repair
the most common PC
malfuncions

DOS 6.0
Complete with the
Doublespace storage
CXPANSION Progrim
and Microsoft™ i
Anti-Virus Program

COURSE
INCLUDES
. ALL THIS &

PC Tool Kit includes
screwdrivers, chip inserter
extractor. lor screwdriver,
nul drivers, insulated tweezers
and more

Train at home to enter one

Only ICS, the world’s leader in home
study, gives you hands-on training with a
high-performance 486DLC IBM-compatible
computer so you master the latest
techniques and innovations in PC servicing
and repair. You get the same high-quality
training taught at vocational and trade
schools but without spending years
attending classes. You can complete your
training in just months...you'll even be able
to start making money doing repair jobs
before you finish your course.

Our computer specialists have spared
no effort in ensuring that this is the
finest PC repair course available
through home study.

Check the facts by sending for our free
information package. You learn every facet
of PC trouble-shooting and repair...and you
receive an accredited ICS Career Diploma
that identifies you as a qualified PC Service
Technician. Employers know ICS because
of the over 10 million men and women
who have trained with us. All this—better
equipment, better instruction—for less

R

&t A -
" . ”
ﬁ f /’Professional

State of the Art, Powerful 486DLC Technology
« Cyrix's 486DLC/33MHz * 2400 baud internal modem

microprocessor greatly ¢ 1Kb internal cache plus a high-
outdistances Intel's 4865X/25 speed 64Kb cache
in benchmark testing * access to ICS Online with

¢ Cyrix's FasMath Cx83D87™ numerous exciting services to
performance-leading choose from

coprocessor for true 486 speed. ¢ 256+ color capacity SVGA high-
« Plus an 80 MB IDE Hard Disk resolution monitor
Drive and 1MB of expandable

B s
= Digital Volt-Ohm
Milliammeter
Providues voltage, current
and resestnee meusure-
ments. and checks tor
crreunt malfunctions

i f o

Diagnostic —
Card and ——
Diagnostic Software i:nabies you o locate and repair alime st any computer problem

of the fastest-growing, highest-paying computer careers!

tuition than other home-study PC repair Your career in PC repair

courses! begins with the big, full-color

ICS hands-on training is the key FREE information package ™77
we send you.

to your successful future in PC repair!
You receive practical, real-world computer
servicing experience on your 486DLC
computer using the professional tools and
diagnostic hardware and software that are
included with your course. Everything is
explained in step-by-step detail...from the
basics of computer maintenance to
advanced microcomputer technology.

Learn to service and repair every type
of personal computer!

ICS makes you competent with the latest -
technology in personal computers. You'll | I
learn how to set up and configure PC
systems...how to replace central processing
unit (CPU) components, hard drives,
floppy drives, keyboards, monitors and
printers...how to detect and deal with

Get all the facts you need
on our revolutionary PC i
repair course. Send for
free information that - L
describes how 1CS Lo
training can stagt you toward a high-paying >

“arecr as a PC Service Technician. 3

[y}
Mail the -paid card at left today. If card is
missing,mlf;oﬂbdow. Or Call Toll Free:

1-800-596-5505 r. 2815

Call anyime—24 hours a day, 7 daysa week.

1
S School of Computer Training, §
§ SINCE 1390 Dept. PEMS34S, 925 Ouk Street. Scranton, PA 18515 i

-
YES! roc how 14
e Please send me free facts that tell how | |

can train at home to learn PC repair. [ understand
I there is no obligation and no salesman will visit me. §

computer viruses...how to upgrade PCsby §Name = Age (]
installing modems, graphics cards, § Address ApL. # 1
coprocessors, additional memory and § City/State__ Zip

|
—— ————— - — = = =

much more. I_Phonc ¢ )

WWW ammerieaniadiahictary com
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GET THE LATEST ADVANCES IN ELECTRONICS

WITH A SUBSCRIPTION TO

tlectronics

Hadm Combmed with

El'.' Tonics-

NOW

ENJOY THE WORLD OF ELECTRONICS EACH MONTH!

Subscribe to the best electronics magazine—

VbEoTRANSMITER o R the one that brings you the latest high-tech
iy ides camarst ) construction projects, feature articles on new
ADISScmameLnG (R - technology, practical troubleshooting
o, o 43 techniques, circuit design fundamentals, and
ﬁn‘%&%?w%wgé%omns . o much more.
RS SehdhaEns 0 A Electronics Now looks to the future and shows
S S you what new video, audio and computer
i me'fk’?:erugsmmrms.‘ products are on the horizon. What's more
King ' Sals you'll find helpful, monthly departments such
| For wrkim i O e i as Video News, Equipment Reports, Hardware

micracontrollers

Hacker, Audio Update, Drawing Board,
Electronics Now gives you Computer Connections, New Products, and
exciting articles like: more. All demgned to give you instruction, tips,
and fun.

® Buyer’s Guide to Digital
Oscilloscopes

® Build A Scanner Converter

® Single-Chip Voice Recorder

® Build A MIDI Interface for your PC

® Troubleshoot Microprocessor - 7r ;« % zz« o
Circuits — E5dhstan o

® Build A High-Power Ampiifier for K [ ”‘”é’u“fmumm,(
your Car

® Add Music On Hold to your Phone
® Al About Binaural Recording e
® VGA-to-NTSC Converter TS e

Aulﬁﬁl MM"(]H
stor

FOR FASTER SERVICE CALL TODAY WDU -

1-800-999-7439 ==
DON’T DELAY SUBSCRIBE TODAY?

Just fill out the order card in this magazine and mail it in today. -
7PD46
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B jochronically enhancing ones
-~ ability to see in the dark nhas
fascinated many electonic
erthisiasts and science buffs, Thare
are saveral ways o optically gene-
trcte the darkness. The most oknious
rmwthiod is to simply turn on a light: but
that's not really seeing in darkness.
anather method, which is used in
the Starlight Scope (one of the more
popuxr and inexpensive night-vision
ent:apcement devices), actually am-
plifiasthe available lightto a pracfical
viewinig level. The problem with such a
system is that if there is absolutely no
light, 8 won't work. Among the cther
night-vision enhancement systems
are irfrared (IR} viewers, which are
probebly the oldest and most com-
mon torm of night-vision enhonce-
ment devices.

Insuch systems, infrared light is used
o dumingte the area of interest: any
of e R light bouncing off of any cb-
jectis picked up by an IR-sensitiva we-
ceiepamplifier circuit. After ampli-
ficatien, the IR signai is fed to-an
image-converter tube, where it is
converted to pixels and displayed as
agrsen image on a phosphorescent
scre=r,

The night-vision system describedin
this arficle also uses an IR light sousce,
butthe images are displayed in biack
and-white on an LCD screen.

Seeing the Light. The Nighfvision
View: Scope is comprised of four badic
subassemblies: a CCD camera, a viid-
eo menitor, a control/voltage-teg-
ulalor circuit, and an IR light source. as
shown. in the functional block ci-
agromnin Fig 1.

A tha heart of the system is a CCIV
Corp. 315 Hudson St, New York, NY
10013;-Tel. 800-221-2240) CCD-2C0
camera. The cameraq, which is IR sen-
sitive (@nd can function at fight lewels
as low as .03 lux), produces over 4C0
lines-of resolution and has an aute-
matic, variable-speed electrcnic
shuttar that compensates for all light
levsls reaching ifs pick-up. The cam-
erq, which measures about 3 x 2 x4
inckes,_has a built-in sensitive con-
denser mike and preamplifier, and
draws only about 170 mA at 10- to14-
voit BC,

Jyst gsimportant to the system is the
disptay section—which is comprized
of g Cizen M329 Mark il LCD coiar
videx: monitor. (The monitor is avali-

able from many local video stores; it
you cant locate one or a similar unit, |

- was able to obtain mine from Coicnel

Video and Audio, 16451 Space Cen-

- ter Bivg., Housfon, TX, 77058; Tet

713-486-8866) .
With those two self-contained udits,

all that's needed to complets the sys-
tem are an IR-ight source, anc a
power source. The Nightvision View
Scope works best with a strong IR
scurce. The circuit shown in Fig 2
serves well in that application. The IR
source, which has a variable IR outut,

See how night-vision systems work and learn how

maEe

BY CHARLES D. RAKES

~ you can build one of your own.
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Fig. 1. The NightVision View Scope is
comprised of four subassemblies: a
camera, a video monitor, a control/
voltage-regulator circuit, and an IR light
source.

plugs into the viewer. When the IR
source is used with the viewer, objects
become visible at distances of up to
about 10 feet.

In that circuit, two gates of a 4001
CMOS quad 2-input nor gate (U1-a

. and U1-b) are configured as a varia-

ble pulse-width astable oscillator. The
output of the oscillator (at pin 4 of U1-
b) is fed to the gate of an IRF511 hex-
FET, Q1. The drain of the hexFET is con-
nected to two strings IR LED's
(LED1-LED4 and LEDS-LEDS). The hex-
FET operates like a switch, turning the
LED's on and off at about 100 Hz with
R4 setting the LED's on time. The two
56-ohm resistors, one connected in
series with each of the LED's stings,
limit the maximum current through
those units to a safe level.

_Power for the NightVision View
Scope is provided by an Omicron De-

TO R2
CAMERA 2200
o o] ﬂ
S1 - +
POWER RIGH
—rT o =0 OFF
S2-a oLOW
1

LED1-LED4 \
| RS276-143
POWER
T0 + TO
IR MONITOR

Fig. 3. Power for the NightVision View Scope is provided by a 12-volt, 7-amp/hour
battery pack. The supplied power is regulated to 8 volts by Ul, and is then used to

power the video monitor.

luxe portable video 12-volt 7-amp/
hour battery pack (available on spe-
cial order for about $60.00 from Radio
Shack as catalog No.1265). However,
just about any 2-amp, or greater, 12-
volt battery pack will operate the
viewer. Raw power from the battery is
fed to the control (which is essentially
a pair of switches) and regulator cir-
cuitry (see Fig. 3) through a cigarette
adapter plug to the 12-volt camera,
the IR light source, and a 7808 8-volt,
1-amp voltage reguiator, which pro-
vides power to the LCD monitor.

The control circuit is used to set the
IR output of LED1-LED4 at one of three
levels: orHIGH, or Low. When $1 (a dual-

e o
- s o "
] 2+ st 4., LED1-LED8
PL1 47
TO D1
J 21 T - R, - = /
——f—— N
R4 &
D2 1MEG ¥
1N914 \‘\‘
L 1 _':
R1 i
200K W\
14,9,10,12,13 e
1 L w"
3
2 W
[
74 4001'7 %11 \

Fig. 2. The IR light source—which is comprised of half of a 4001 CMOS quad 2-input
NOR gate, a hexFET, and 8 IR LED’s—plugs into the viewer.

WA arparieanradiahieiary com

gang switch) is set to the orr position,
the switch is open and no current
flows to the IR LEDS, so they remain
dark. When $1 is flipped to the wow
position, current flows through $1-b
and resistor R1 only, causing the LED's
to light at low power. When $1 is
switched fo the nich position, current
flows through both $1-a and $1-b and
their respective resistors. The two cur-
rents add, channeling twice the cur-
rent to the LED string, causing it to
radiate about twice the IR energy.

The 7808 voltage regulator (U1) re-
duces the 12-volt source to 8-volts,
which is then used to power the video
monitor.

Putting it Together. The camerq,
control/voltage-regulator circuit,
along with its four IR LED's are housed
in two Radio Shack (part #270-222)
deluxe plastic project cases. The two
cases are bolted to the stand that
comes with the monitor, as shown in
Fig. 4. The monitor mounts to the
monitor stand with the supplied hard-
ware.

The control/voltage-regulator cir-
cuit is assembled on a 1x2%-inch
piece of perfboard. Since there’s
nothing critical about the circuit, any
layout scheme will do. Drill holes atthe
top and bottom of the board to allow
mounting to the case, and then set
the board aside while you prepare
the cabinets.

The camera is located in the front



www.americanradiohistory.com

MONITOR

PLASTIC ___
HANDLE

LED'S

°d

P
CAMERA

CUT 1O
THIS LENGTH

POWER CORD
— TOBATTERY

\
\
-
% PACK

Fig. 4. Most of the NightVision View Scope (the camera, the controlivoltage-regulator
circuit, and IR illuminator) is housed in a pair of plastic enclosures that are bolted

together and mounted to a plastic stand.

cabinet and is kept in place with a
piece of foam rubber. Prepare the
cabinet lid (top) as shown in Fig. 5.
Four holes are drilled (or punched)
across the top of the lid of the camera
for the four IR LED's of the controlivolt-
age-regulator circuit. A small drop of

glue will help keep the LED's in place.
Next, punch or drill two holes—one
Ya-inch hole about 1¥%-inches down
from the top of the lid and one Y2-inch
hole about 2¥4s-inches down—to ac-
commodate the camera.
Four holes also need to be drilled in

PARTS LIST FOR THE INFRARED ILLIMINATOR
CIRCUIT

SEMICONDUCTORS

U1—4001 quad 2-input NOR gate, «
integrated circuit '

QI—IRF511 hexFET ™

DI, D2—IN914 general-purpose
silicon diode 2

LEDI-LED8—IR light-emitting
diode (Radio Shack 276-143 or
similar)

RESISTORS

(All fixed resistors are Ya-watt, 5%
units.)

R1-220,000-ohm

R2, R3—56-ohm Y2-watt

R4—1-megohm potentiometer

CAPACITORS
C1—0.01-pF, ceramic-disc

C2—417-pF 16-WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS

S1—Normally open pushbutton
switch

PL1—RCA phono plug

Perfboard or printed-circuit materials,
plastic enclosure (Radio Shack No.
270-221 or similar), wire, solder,
hardware, etc.

Note: A circuit board and all of the
parts that mount on it is available
for $9.95 postage-paid from
Krystal Kits, P.O. Box 445,
Bentonville, AR 72712. Arizona
residents please add appropriate
sales tax.

WWW. ameidseadiadioRisterv.com

PARTS LIST FOR THE
CONTROL/VOLTAGE-
REGULATOR
CIRCUIT

"SEMICONDUCTORS

Ul—7808 8-volt, 1-amp, voltage-
regulator, integrated circuit

LEDI-LED4—IR light-emitting
diode (Radio Shack 276-143 or
equivalent)

ADDITIONAL PARTS AND
MATERIALS

Cl—47-pE 16-WVDC, electrolytic
capacitor

R1, R2—220-ohms Y2-watt, 5%
resistor

$1—SPST miniature toggle switch

S2—DP3T center-off switch

PL1-—I12-volt cigarette lighter plug

J1—RCA phono jack

CCD-200 or similar video camera
(see text for supplier), Citizen
M329 Mark II LCD or similar
color video monitor (see text),
Omicron Deluxe portable video 12-
volt battery pack and charger with
case (Radio Shack special order
catalog No. 1265, about $60.00)
or similar, perfboard materials,
plastic enclosure (Radio Shack
270-222 or similar), plugs to
match monitor or patch cords (see
text), plastic handle, foam rubber,
hardware, wire, solder, etc.

1/2J 12 | 12 12

ALL DIMENSIONS IN INCHES

Fig. §5.Prepare the front (camera) case
as shown in this drilling guide. Four
additional holes will also be drilled in
the rear (bottom) of this case.

souo109|3 Jejndod ‘661 111dy

(%)
n


www.americanradiohistory.com

Popular Electronics, April 1994

[~
(-]

J
TOIR
LIGHT SOURCE
Y

ol
o

38) %A
- ool ?
2

8

¢ LOW _l
REGULATOR
_CIRCUIT AND |‘ INCHES
TO MONITOR RESISTORS 15/16
AViN FOR
LED'S Fig. 7. The IR-illuminator circuit was

assembled on a printed-circuit board. A
template for that printed-circuit layout is
shown here full size.

the back of the cabinet. One is for the
camera output and power leads; it
should measure ¥ inch and be posi-
fioned for easy routing of the cabiles.
The second hole is for the leads be-
tween the LED string and the control/
voltage-regulator circuit board; the
hole should measure ¥4 inch and be
positioned Y2-inch down from the top
of the case. We'll get to the other two
Fig. 6. Two holes are drilled through the perfboard and both cabinets and then holes in a moment.

outfitted with appropriate screws and nuts 1o hold the entire assembly in place. Next, we need to prepare the sec-
ond, rear case (see Fig. 6). Begin by
drilling the required holes for $1 and
S2, J4, and the monitor and power
leads. Then, using the front case as a

PL1 I guide, drill holes in the rear of the cab-
ToN i g 1'3 inet to match the LED- and camera-
lead holes that you drilled earlier.

LED1 \\ Now, you need to mount the pert-
board circuit. Begin by finding a con-
venient location in the rear case;

LEDS make sure it is clear of the holes you

\\ just drilled. Then align the two cases
and drill mounting holes through
both. Bolt the perfboard and case as-

? ez =) sembly together.
3 \\‘ Next, you need to complete the off-
: —L.*A board connections. Mount $1, §2, and

J1 on the case and wire them tfo the
— = ] j LED4 \ appropriate points on the board. Cut

\* the camera’s power leads to about 6
inches and wire the camera directly
to the circuit. The audio and video
leads are then cut o about 8 inches
and wired to a standard mini-stereo
plug to match the monitor’s input. If

Fig. 8. This diagram shows the paris-placement and orientation of the IR illuminator you'd prefer nOT cutting Sl of the
board. The 8 LED’s are mounted in two rows across one end of a plastic project camera or monitor cords, simply use
enclosure. (Continued on page 95)

_ WA ainericearadiahietarn com
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ou know how those
long road trips are—
you're in a car, jam-

packed with luggage, for
many boring hours. The last
thing you have room for is a
big cooler full of ice and other
goodies, and once you pack
food and beverages into a
small cooler, there’s not much
room left for ice. Besides, ice
makes things soggy when it
melts, and then you have to
stop for more. Who wants to
have to stop for both gas and
ice?

Usually you end up bringing
a sandwich and a couple of
cold sodas with you because
you don't plan on stopping
until you need gas. To keep
from getting too bored, you
hold off on snacking until
you're a couple hours into the
frip. By that fime your sodas
are at room temperature,
which is not very thirst quench-
ing, and the lettuce on your
sandwich is wilted and warm,
which is not very appetizing.

Readers of this magazine
are always looking for a better
device to do something. A
better way to keep things cold
on along road trip is the Solid-
State Cooler described in this
article. To accomplish its task,
the Solid-State Cooler de-
pends on a solid-state cooling
module. The cooling module
makes use of the “Peltier
effect,” which is best understood by
examining a thermocouple.

A thermocouple is created when
two dissimilar metals are joined to-
gether. Peltier devices have three sec-
tions as shown in Fig. 1. When one
junction is heated or the other is
cooled, a voltage will be generated
across the assembly. That's known as
the Peltier effect. One common two-
material thermocouple device is the
type used with a DVM to measure
temperature. More powerful ther-
mocouples can generate electricity.

If we instead pass a current through
the circuit shown in Fig. 1, one junction
temperature will rise and the other will
fall. The circuit, in effect, moves heat
from one side to the other. The simple
setup in Fig. 1 wouldn't fransfer very
much heat, but specially doped met-

Build a

Solid-State

Cooler

This solid-state cooler will let
you chill out on long road trips.

BY MARC SPIWAK

als set up in arrays like that shown in
Fig. 2 can transfer lots of heat—more
or less so depending on the type of
materials used and their doping, the
number of junctions, and so on.

Our Module. We got our cooling
module from Melcor (1040 Spruce
Street, Trenton, NJ 08648; Tel.
609-393-4178). They carry a full line of
cooling modules in different sizes,
number of junctions, and operating
voltages. Also associated with each
module is a maximum current and a
maximum AT, or temperature dif-
ferential between the hot and cold
side, among various other specifica-
tions.

Although there can be lots of math
and physics involved in choosing the
proper module for a particular ap-

WWW. ameidsaatiadioRisterv.com

plication, we basically chose
one that could both operate
at our target voltage—an au-
tomobile’s 12-volt electrical
system—and do a lot of cool-
ing. A third consideration was
price, and the one we chose
costs under $30 in single-unit
quantities.

The module we used is a
Melcor CP 1.4-127-045L Ther-
moelectric Heat Pump Mod-
ule, which measures exactly 4
centimeters square, and is 3.3
millimeters thick. s maximum
operating voltage is 15.4 volts
DC anditcanhandle upto 8.5
amps. The unit also has a max-
imum AT of 67 degrees Cel-
sius. We will operate it from
13.8-volts DC (the actual voit-
age of an automobile’s elec-
trical system), where it will
draw about 6 amps.

Even though the specifica-
tions of the Peltier module are
impressive, we have to admit
up front that we are not using
the module as efficiently as
possible, due to both prac-
ticality and circumstances
beyond the control of the typ-
ical hobbyist. (We'll talk more
about that later) So our cooler
won't be as cold as it the-
oretically could be with a 6-
amp current consumption,
but it will still get things pretty
cold. Besides, power con-
sumption is not a priority, as we
won’'t be using batteries;
power from a cars cigarette-lighter
socket is very available, as long as the
Car is running.

Design Considerations. To build the
Solid-State Cooler, we used a six-pack
sized cooler with a flip-top lid made
by Rubbermaid, which we bought
new for under $10. However, any small
plastic cooler will do. Basically a
square hole was cut into one side of
the cooler, and the module was
placed into the cutout sandwiched
between a heat sink on the outside
and a “cold sink” on the inside. Actu-
ally there’s no such thing as a cold sink,
as there’s no such thing as “cold;”
there’s only the absence of heat. Our
cold sink simply absorbs heat from in-
sidle the cooler which is then removed
frcm the cold sink by the Peltier device

$00409|3 sejndog ‘pe61 judy
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and transferred to the outside air by
the heat sink. As heat is removed from
inside the cooler it gets colder.

That explanation of the cooling
scheme is somewhat simplified, as the
final configuration, shown in Fig. 3,
came about after a trial-and-error
period of less-effective designs. As you
can see from Fig. 3, the final design
includes a sheet-metal sleeve resting
on foam insulation. The sleeve tends
to remove heat from anything resting
on it much more effectively than air
alone would. The cold sink really just

VOLTAGE
——P——
| METALA METAL B METAL A
T e
L
HOT COLD

Fig. 1. A thermocouple is created when
dissimilar metals are joined together.
When one junction is heated or the other
is cooled, a voltage is generated across
the assembly.

cools the surrounding air, which then
cools the coolers contents.

Because the cooler walls are much
thicker than the Peltier module,
square aluminum spacers were used
to make things fit. As you can see from
Fig. 3, three spacers were required:
two between the Peltier's cold side
and the sheet metal sleeve and one
between the sleeve and the cold sink.
(That's one of the things beyond the
control of the average hobbyist) Two
thin spacers back-to-back are defi-
nitely worse than one thick one, but
the design flaw exists because we
used ¥es-inch thick aluminum to make
the spacers, of which two were
neededto clear the wall of the cooler.
Even at that thickness, the aluminum is
difficutt to cut with hand 1ools, so the
compromise had to be made. Admit-
tedly, we didn't have any thicker alu-
minum on hand either. When building
your own cooler, try to use as few
spacers as possible.

Notice that we put the module di-

e
coLD
POSITIVE NEGATIVE
LEAD LEAD

Fig. 2. Specially doped metals set up in arrays like this can transfer lots of heat—more
or less so depending on the type of materials used, their doping, the number of

Junctions, and so on.
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Fig. 3. In the Solid-State Cooler, the sleeve removes heat from anything resting on it

and the cold sink cools the surrounding air.
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: Optional capacitor (see lext)
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rectly against the outside heat sink.
Thats because, after much experi-
mentation with the design of the
cooler, it became apparent that it's
more important to effectively remove
heat from the module’s hot side than it
is to remove heat from the cooler. The
third spacer, the one placed between
the sleeve and the cold sink, allows for
tighter mating of surfaces and a more
effective heat transfer to the module.

As mentioned before, the most im-
portant thing with Peltier modules is
that heat be removed from the hot
side as quickly as possible, and the
module we used sure can generate—
or more precisely move—a lot of
heat. An “oversize” heat sink is there-
fore required. Actually the heat sink
only looks oversize, but in this applica-
tion, the bigger the better.

Since the cooler measures about 10
inches wide, we figured that would
also be a good size for the heat sink.
We also needed one perfectly flat
side with no holes in the area where
the module would make contact.
After the surplus market and usual cat-
alog sources turned up nothing suit-
able, we decided to make our own
heat sink out of a 10-inch long, 5-inch
wide piece of aluminum channel. Be-
cause the channel had only two fins
on the outside, we added three 10-
inch sections of smaller channeling as
shown in Fig. 4. Using three channels
left clearance for four bolts—one at
each corner of the module—that
would later be used o hold every-
thing together.

After positioning and marking the
smaller channels, holes were drilled
through both channels at the same
time, while being careful not to
damage any heat-exchanging sur-
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faces. The holes in the smaller chan-
nels were then enlarged so that self
tapping screws could spin freely in
those pieces yet still get a bite in the
larger channel. The smaller channel-
ing was then given a thin coat of ther-
mal grease and attached to the
larger channel with some short, self-
tapping screws.

A local metal-supply house was
kind enough to both stock and cut the
metal we needed at $2 a pound. We
also picked up a scrap piece of the
larger channel to make the spacers
we would need. In all, it was about $10
worth of aluminum. However, you cer-
tainly don‘'t have to duplicate the
heat sink we made—just use anything
that’s big enough with the proper
specifications.

Our home-made heat sink presents
another hobbyist limitation: ultra-
smooth heat sink and spacer surfaces
are preferable, which a home-made
heat sink or spacer doesn’t have.
However, hobbyists always have to be
willing to make certain compromises,
and here it's at the expense of cooling
efficiency. So keep in mind that the
higher the quality of the heat sink, the
better the cooler will work.

A smaller flat-sided heat sink was
used as the cold sink. The cold sink is
less-critical than the heat sink, so it
should be easier to find. You could
probably get by with a flat plate of
aluminum for the cold sink.

Once a heat sink removes heat
from something it has to give up that
heat to the outside air or else it be-
comes useless. A good way to cool a
heat sink is forced-air cooling with a
fan. After experimenting with a wimpy
12-volt fan, we decided to go with the
largest 12-volt DC Muffin fan that we
could find. American Design Compo-
nents (400 County Ave., Secaucus, NJ
07094; Tel. 800-776-3700} had just
what we needed: a 12-volt DC fan
that moves air at about 102 cubic feet
per minute {cfm), and costs less than
$10.

Although all this cooling effort
might seem like overkill, it's not. Its ac-
tually just a hobbyist attempt at get-
ting the cooling module to work as
efficiently as possible. To prove the
point of how important it is to remove
heat from a Peltier device, we tried
several different cooling configura-
tions before we settted on the final
design. We first fried using two mod-

g

SMALL

CHANNELS

Y e

LARGE
CHANNEL

Fig. 4. The heat sink was made from a 10-inch long, 5-inch wide piece of aluminum
channel. Three 10-inch sections of smaller channeling were added as shown. The
smaller channeling was given a thin coat of thermal grease and attached to the larger

channel with self-tapping screws.

PELTIER
DEVICE

MUFFIN
FAN

+
10,000

OPTIONAL

(SEE TEXT)

CIGARETTE-
LIGHTER
PLUG

Fig. 5. The capacitor in this schematic of the Solid-State Cooler is necessary only if
both the cooler will be used in a car and the car’s power supply is noisy (see text).

ules thermally in parallel {i.e., side by
side) for what we thought would be
double the heat transfer at double
the current. It turned out that the heat
sink got too hot and so the module’s
cold side wasn't cold enough to cool
the cooler. Then we fried using two
modules in series—one stacked on
top of the other—for a theoretical
double AT, but again the heat sink got
100 hot. So it turned out that a single
module would do job as long as we
made sure that we removed heat
from its hot side quickly enough.

Electrical Considerations. The sec-
ond most critical thing when using Pel-
tier devices is that clean DC be used
1o power them. That means no ripple
in your supply’s output. If you intend to
use the cooler indoors, perhaps as a
“second fridge,” you'll need a some-
what expensive power supply, one
that's capable of outputting a clean
12 volts at about 7 amps.

Because our cooler was intfended
to work in a car, the power supply was
never really a concern. However, rip-
ple can be a concern. Aithough the

WWW. ameidseadiadioRistorv.com

supply is clean when the engine’s not
running, it can get pretty noisy or spiky
when the engine is running. If it turns
out that you have a “noisy” cigarette
lighter—if the cooler seems to be less
effective in the car than when
powered from a laboratory-grade
DC supply, just slap a few large elec-
trolytic capacitors—several thousand
microfarads—across the Pettier termi-
nals. Figure 5 shows the schematic of
our cooler.

Be sure to use wire of adequate
gauge to power the cooler, at least
AC-line cord weight. That way, voltage
won’t be dropped—or power simply
wasted—in the wire itself and not be
used to cool anything. As a rule of
thumb, any wire that gets warm to the
touch when powering the cooler
should be replaced immediately with
a heavier gauge.

Building the Cooler. From this point
on we'll assume that you have all your
parts ready, and that you're sure they
will fit together properly. Drill a hole in
each outside corner of the outside

(Continued on page 95)
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Electronics Technician’s Da

International Electronics Technician’s Day is the perfect time
to join the ranks of the certified service professionals.

The world that surrounds us is
filled with the wonders of elec-
tronics. As examples are the
highly technical and complex de-
vices that keep us in touch with each
other, that bring entertainment into
our homes, that run our factories, that
help us heal, and that promise an
even brighter tomorrow. The cor-
nerstone of this pampered world is
the dedicated professional elec-
fronics technician. Without those mar-
velous craftsmen, all of these elec-
tronic devices would soon become
worthless junk,

In recognition of the technicians of
the world, the International Society of
Certified Electronics Technicians (IS-
CET) has proclaimed April 5, 1994 as
International Electronics Technicians
Day.

This year, that date takes on a very
special meaning. For the first time, 1S-
CET examiners have been able to
give exams for Federal Communica-
tions Commission (FCC) commercial

licenses. That is in addition to con-
ducting tests for ISCET’s Certified Elec-
fronics Technician (CET) and Cerfified
Appliance Technician (CAT) pro-
grames.

“Certifying commercial radio oper-
ators for the FCC is a giant step for the
future of ISCET” according to ISCET
Chairman Larry Steckler CET/EHE “IS-
CET has been internationally recog-
nized for the high standards of
performance maintained by its mem-
bers throughout the 28 years of this
professional cerfification program. By
actively participating in FCC testing
and making it a part of ISCET's overall
responsibility to our industry, ISCET
once again assumes the role of lead-
er in our industry.”

National Testing Day. In addition to
its designation as International Elec-
fronics Technicians Day, April 5, 1994
will serve another purpose: It has also
been set aside as International Testing
Day for the certification of electronics

WWW. atmeisarnadiohistery.com

and appliance technicians. Many of
the extensive corps of volunteer ISCET
test administrators will use “T-Day” to
encourage non-certified technicians
to demonstrate their technical exper-
tise by taking one or more of the many
different exams offered by ISCET.

As this article is being written, more
than 150 ISCET Certification Test Ad-
ministrators have volunteered to hon-
or Electronics Technicians Day. They
will offer CET, CAT and FCC testing
from April 2 through April 9. A com-
plete list of all of these test sites (which
includes the Farmingdale, NY editorial
offices of this publication) can be
found elsewhere in this article.

FCC Exams. The two FCC exams that
are currently available through ISCET
are Element 1, basic radio law and
operating practice; and Element 3,
electronic fundamentals and tech-
niques required to adjust, repair, and
maintain radio transmitters and re-
ceivers. By passing both of those tests,
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ISCET CERTIFIED ADMINISTRATORS FOR CET EXAM

Cindy Johnson Donald R Parker
Herzing Institute 432 Earle St

1218 South 20th St. Blythe, CA 92225
Birmingham, AL 35205 {619) 922-5300 Ext. 7616
(205) 933-8536 (619) 922-2868

Wiiliam Patterson

Gadsen State Comm Colig
1001 East Broad St
Gadsen, AL 35999

{205) 549-8659

John V Craig, CET
531 W Hueneme Rd
Oxnard, CA 93033
(805) 982-5228

David Marson, CET, CA
Ricky G Reaves, CET, CA Mac Doctor

Shoals Comm Colig

PO Box 2545 Lodi, CA 95240-6056
Muscle Shoals, AL 35662 (209) 368-5628
(205) 381-2813

Raymond L Unser, CET, CA
David L Bryan, CET Sony
Al Aviation & Tech Coilg 3300 Zanker Rd
PO Box 1209 San Jose, CA 95134-1940
Ozark. AL 36360 (408) 955-4120

{205) 774-5113, Ext, 252

(205) 744-0183-H Howard Bardach, CET

R T Van Iderstine, CET The Audio Specialist

14563 South Bivd 4381 Tujunga Ave
Sitverhil, AL 36576 Studio City, CA 91604
(205) 947-4441-H (818) 763-3008

(205) 479-7476-W

George W Brownyard, CET, CA
Con-Pro Video

4646 Convoy St #113

San Diego, CA 92111

(619) 495-0392

Dennis P Bium, CET, CA
High Tech Inst
1515 E Indian School
Phoenix, AZ 85014
(602) 279-9700
(602) 672-8564-H

Peter J Moreno, CET, CA

H J Paine, CET ITT Tech Inst
4631 E 8th St 630 E Brier Dr #150
Tucson, AZ 85711 San Bemardino, CA 92408
(602) 881-8784 (908) 889-3800
Roy Yonce
PO Box 723 Don Winchet, CET, CA
Bentonville, AR 72712 M & D Electronics
(501) 2739319 PO Box 123
(918) 865-2569 Smartville, CA 95977

(916) 639-2477

Billy J Edmonds, CET

1311 16th St Steven R Thomas, CET, CA
Baywood, CA 93402 2306 Marityn Ave

(805) 547-7900, Ext. 4671-W  Redding, CA 96002

(805) 528-8523-H (916) 222-2541

the examinee qualifies to receive an
FCC General Radiotelephone Li-
cense,

Other FCC license exams will soon
be available. As question pools for
those other elements are released to
the Commercial Operator License
Managers, ISCET test administrators
will also offer the appropriate exams.
They will include telegraphy exams for
receiving Morse code; Element 5, ra-
diotelegraph-operating practices; El-
ement 6, advanced radiotelegraph,
technical, and legal; Elements 7 and
9. Global Maritime Distress and Safety
Systems (GMDSS) operating practices
and radio maintenance; and Ele-
ment 8, the ship-radar endorsement,

All of the exams are being de-
veloped under the auspices of the
FCC Private Radio Bureau Aviation
and Marine Branch. George Dillon,
Chief of the Branch, tells us that the

1040 W Kettleman Lane #18-339

John F Stackhouse, CET J J Villademoros, CET, CA

2665 S Peoria St ITT Tech inst

Aurora, CO 80014 4809 Memorial Way

(303) 750-2372 Tampa, FL 33634-7515
(613) B85-2244

John E Depaima, CET
CT School of Elect
586 Ella Grasso Bivd
New Haven, CT 06519
(203) 624-2121

William S Brooks, CET
7112 N Habana Ave
Tampa. FL 33614-4365
(813) 9331793

Daniel B Mundy, CET
Norman's Electronics
3653 Clairmont Rd Ne
Atlanta, GA 30341
(404) 451-5057

(404) 373-8037

Daniel J Shea, CET
CT School of Elect
586 Ella Grasso Bivd
New Haven. CT 06519
(203) 624-2121

James Ewing, CET James P Van Sant, CET

Porter & Chester Inst Pickens Tech

125 Silas Deane Hwy 100 Pickens Tech Drive
Wetherfield, CT 06109 Jasper, GA 30143
(203) 529-2570 (404) 692-3411

Edward Guary Sr, CET
Eddys Radio & TV Svce

Ebin Shepard, CET, CA
Bloomfleld TV Svc Inc

1110 NE 4th Ave 2481 Rocky Creek Rd
Ft Lauderdale, FL 33304 Macon, GA 31206
{305) 763-2964 (912} 788-5281

Karl A Hunter, CET Eddie C Lane

13850 Ketch Cove Dr
Jacksonville, FL 32224-1143
(904) 633-8143

(904) 223-5289

John N Eubanks, CET, CA

1501 Honeysuckle
Champaigne, Il. 61821
(217) 217-356-6996
(217) 333-1070

PO Box 7574 F A Schwarzkopf, CET/CA
Jacksonville, FI. 32238 3708 W 83 Place

{904) 772-1420 Chicago, IL 60852

Ronaid A Handlon, CET, CA (127128

Nec Bauder College

7955 NW 12 St Paul K Tan, CET

Miami, FL 33126 915 Augusta St

{305) 477-0251-W Oak Park, IL 60302-1678
(305) 485-6858-H (312) 848-6327

Mauricio Quevedo, CET, CA George Sopocko, CET, CA
Hi-Tech School of Miami The Radio TV Lab

10350 West Flagler, St 5631 W leving Pk Rd
Miami, FL 33174 Chicago, IL 60634

(305) 221-3423 {312) 545-3622

question pools for all of the exams
should be available before the end of
May, 1994.

The FCC released its first question
pool to the examiners September 6,
1993. The first technician to be FCC
certified by ISCET was Antonio C.
Gomez of Santa Isabel, PR, on Sep-

ISCET Chairman (and Popular Elec-
tronics Publisher and Editor-in-Chief)
Larry Steckler CET/EHF (second from
left) poses with FCC officials at the FCC
Licensing Bureau in Gettysburg, PA.

Frank Teskay, CET Michael Dixon, CET

F J Teskey Enterprises KY Yoch-Somerset Campus
3094 Lalayette Rd 714 Airport Rd
Indianapois, IN 46222 Somerset, KY 42501
(317) 926-2639 (608) 679-4303
(606) 679-4404

James R Somels, CET/CSM

Des Moines IA 50315 110 Oakridge Dr

(515) 964-8484 , LA 71106-7113
(318) 797-2952

Staniey Creitz, CET

Nck Area Vo Tech ~ Jeffrey L Luminals, CET, CA

PO Box 507-West Campus Dr 4014 Arkansas

Beloit, KS 67420 Kenner, LA 700685

(913) 738-2279 (504) 888-6848

v G W Ko, CET Milton A Kennedy

§50 N Fountain New Orleans Tech Inst

Wichita, KS 67208 880 Navare Ave

(316) 686-4864 H New Orieans, LA 70124

(316) 686-1001 W (504) 483-4629

Michael L Baughman, CET

Ks City Area Vo Tech Eart Ticiler, CET

2220 N 59th St Rets Tech Tmg Cntr

1520 S Caton Ave
Baltimore, MD 21227

Kansas City, KS 66104
(913} 334-1000, Ext. 48

(813) 596-5500 (301) 644-6400
P Scott D Latino, CET
Knos Electronics

East Coast Aero Tech
1206 Elm Bivd -

0696 Virginia Rd
Liberal, KS 67901
(316) 624-5908 Concord, MA 01742

(508) 371-9977

Lamarr W Ritchie, CET
Hazard State Vo-Tech School

101 Vo-Tech Robert M Braunston, CET, CA

Rets Elec Schools
Hazard, KY 41701 o o
(506) 438-3101 Srrponya
506) 476-2873 Bosion MMaZeLS
(506) (617) 7831197

Edward J Kimmet, CET

Kimmel Electronics Willard Rush, CET

2061 Eastem Parkway 485 Amberwood St
Louisville, KY 40204 Auburn Hilts, M| 48326-1129
(502) 451-3457 (313) 333-2531

Josse B Adkison, CET, CA

Inst of Elect Tech Geraid H Heyn, CET
509 S 30th St 132 Blusberry
Faducah, KY 42011 Gwinn, M| 49841
{502) 444-9676 (906) 3466396

tember 16, 1993. Gomez received the
rare certificate serial number of
1-93-000001!

In the Beginning. ISCET was found-
ed in 1970 by a committee of Cer-
tified Electronics Technicians. Their
main purpose was to foster respect
and admiration for their profession. By
maintaining the rigorous standards of
its certification program, ISCET can
identify and recognize highly skilled
and knowledgeable technicians.
Membership is open only to those
technicians who have passed the
Journeyman CET exam, the CAT exam,
or the Associate CET exam. In addition
to regular newsletters, magazines,
conventions, and technical-training
seminars, members receive frequent
updates on new technology, an an-
nual information directory, and a vari-
ety of other technical benefits
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Or Joe! Goidberg. CET
Macomb Comm Collg
14500 12 Mile Rd
Warren, M1 48093
{313) 445-7343

{313) 445-7455

E Eugene Ranta, CET, CA
58120 Timothy

Washington, MI 48094-2916
(313) 781-9524

Chartotte Burk

St Tech Inst of Rehab Cntr
33 Atber Dr

Piainwell, M} 49080

(616) 664-9253

A J Hendrickson, CET, CA
Duiuth Tech Inst

2101 Trinity Inst

Dululh, MN 55811

(218) 722-2801, Ext. 342

Annabel L Gooch
Davis Hart Mavis
805 N Wade St
Mexico, MO 65265
(314) 581-5684

Marion B Denny/Ji, CET. CA
1909 6th St

Mendian, MS 39301

{601) 485-8453

W Clem Small, CET, CA
764 Coal Pt Rd
Carvallis, MT 59828-9718
(406) 961-5262

Ear Foster, CET

SE Community Coitege
Rt 2 Box D

Mittord, NE 68405

(402) 761-2131, Ext. 266

Fred H Freeman, Jr
Reynoids Elect & Engnr Co
2952 Meade Ave

Las Vegas, NV 89102
(702) 295-1915

Joseph T Szumowski, CET
J T 8 Electronics

412 Pomona Rd
Cinnaminson, NJ 08077
(609) 829-9669

ISCET CERTIFIED ADMINISTRATORS FOR CET EXAM

Charles (Bill) Smith
Berean Inst Jr Coll
400 Wyoming Ave
Audubon, NJ 08106
(609) 546-5450
1-800-336-7696

Larry Steckier, EHF/CET
Gernsback Publications
500-B Bi-County Bivd
Farmingdale, NY 11735
(516) 293-3000

Hubert West, CET

20 Schuyler St

Lake George, NY 12845
{518) 668-9285

Joseph A Passaretti, CET, CA
Pyramid Electronics Lid

353 E 76th St

New York, NY 10021

{212) 628-6500

Gary L Memory, CET, CA
American Embassy
PSC-108 Box 36

APO AE 09842
807-0813-H

Joseph Passaretti, CET, CA
Pyramid Electronics LTD.
353 E 76th St

New York, NY 1002t

{212) 628-6500

Sammie C Thornton, CET
Wake Tech Comm Cotig
9101 Fayetieville Rd
Raleigh, NC 27603

(919) 662-3519

Cecil F Edwards, CET, CA
126 Chestnut Forest Dr
Fairview, NC 28730

(704) 628-9006, Ext. 2014

David J Garwacki, CET
Sales & Service

4846 Oak Glen Dr
Totedo, OH 43613-3048
(419) 475-9221

Rod Schlingerman, CET
PVS Electrenics Inc
2887 Siiver Dr
Columbus, OH 43211
(614) 478-8200

(614) 471-9010

J S Glosemayer, CET
East OK Cnty Vo Tech
460t N Choctaw Rd
Choctaw, OK 73020
(405} 390-9591

Noah Harreison, HI, CET, CA
Tulsa Tech Cntr

3850 N Peovia

Tuisa, OK 74106-1691

(918) 428-2261

Curtis E Knight, CET
Central TV

203 East Idaho Ave
Ontario, OR 97914
(503) 889-2159

Vern Hartshorn, CET
Mt Hood Comm Collg
26000 SE Stark St
Gresham, OR 97030
{503) 667-7117

Larry Broschart, CET
14124, NE Knott St
Portland, OR 97230
(503) 255-6713
{503) 253-9017

James C Shambow, CET
6035 NE 78th Ctr # 100
Portland, OR 97218
(503) 255-6500

Thomas V Gaudiello, CET
Rets Education Center

W Chester Pike & Malin Rd
Broomal, PA 19008

(215) 353-7630

Gene Hedgepeth, CET/CA
2165 Alberdeen Rd
Mountaintop. PA 18707-9059
{717) 868-6566

John F Grzesiak, CET, CA
27 Lighthouse St

Erie, PA 16507-1937

(814) 459-2519

Wiliam F Margut

¢/o Electronics Inst

19 Jamesway Piaza
Middletown, PA 17057-4851
(717) 9442731

Thomas Piant, CET, CA
ETG of Rhode Island

29 Dean St

Pawtucket, RI 02861
(401) 723-3500, Ext. 333
(401) 725-8719

Don Multerer, CET
Sencore Inc

3200 Sencore Dr
Sioux Falls, SD 57107
(605) 339-0100

Willie L Godwin, Jr, CET, CA
Sencore

3200 Sencore Dr

Sioux Falls, SD 57107

(605) 339-0100, Ext. 300

Bill Warren, CET
Warrens Audio-Video Svs
2540 Sutherland Ave
Knoxvilie, TN 37919
(615) 546-1121

Herman Patrick
3715 Lamar Ave
Memphis, TN 38118
(901) 362-8368

Ross Hutcherson, CET, CA
781 lron Workers Rd
Clarksvilie, TN 37043-7911
(615) 362-9440

Henry W Cormie, CET
1460 C.R. 3413
Chandler, TX 75758
{903) 852-4140

James Harris, CET
3512 Chishoim Trail
Killeen, TX 76543-3172
(817) 288-2826

(817) 699-7376

Arthur J Ruppert, CET
30217 St Andrews
Georgetown, TX 78628
(512) 863-9157

(512} 259-1198

Tom C Underwood, CET
Sony Service Company
3201 Premier #100
rving, TX 75063

(214) 550-5270

{214) 357-0644

Loren R Hodge
3614 28th St
Lubbock, TX 79410
{806) 795-8617

Preston Wallace, CET
445 South Fugua St
Rockport, TX 78382-4807
(512) 852-8022

Gerald Martin, CET
3347 Falcon Grove
San Antonio, TX 78247
(512) 496-1134

John L Copeland, CET, CA
TX State Tech Collg

3801 Campus Dr Bidg 16-1
Waco, TX 76705

(817) 867-4883

Joseph Benoit, CET, CA
802 Lochneil Dr
Houston, TX 77062
(713) 286-2070-W
(713) 486-7176-H

Earl W Hines, CET, CA
1710 Lamar-Lot #2
Sweetwater, TX 79556-7150
(915) 235-1849-H

(915) 235-7404-W

Russell R Ofthaus, CET
PO Box 1116
Chincoteague, VA 23336
(804) 336-5980

{804) 824-3500

Leonard M Cowherd, CET
Piedmont Tech Ed Cntr
PO Box 999

Culpeper, VA 22701

(703) 825-0476

James R Williams
Warrenton Trng Cntr
PO Box 700-Bidg B-51
Warrenton, VA 22186
{703) 349-3588

{703) 349-4309

James Richerson, CET, CA
Biue Ridge Comm College
Box 80

Weyers Cave, VA 24486
(703) 885-5960, Ext. 276
(703) 234-9261

M B Hixenbuagh. CET, CA
8720 36th St W

Tacoma, WA 98409

(206) 475-8861

Ron L Syth, Director
ITT Tech Inst

N 1050 Argonne Rd
Spokane, WA 99206
(509) 926-2900

Michael Szymkewicz, CET
Otympic Coliege

16th & Chester
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available only to ISCET members. At
the annual National Professional Elec-
tronics Convention (NPEC), techni-
cians receive the [atest in advanced-
technology training from the best in-
structors available. They are also in-
vited to attend the annual ISCET
convention and membership meet-
ing. During NPEC, some members are
selected to participate in ISCET's Prod-
uct Serviceability program.

The direction and administration of
the CET program is the main function
of ISCET The CET program was de-
signed to measure the degree of the-
oretical knowledge and technical
proficiency of practicing technicians.
Knowledgeable people in the indus-
fry consider a technician with a CET
cerfificate to be one who possesses
the tfraining and expertise necessary
to perform his or her job with profes-
sional competence. Since ifs incep-

tion in 1965 by the National Electronic
Association, the CET program has be-
come widely accepted by techni-
cians, government agencies, man-
ufacturers, and consumers. Many
companies encourage, and some-
times require their technical em-
ployees to be certified by ISCET. There
are currently over 35,000 technicians

These certified electronics technicians are
taking notes during a serviceability in-
spection.
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who have proven their ability and
have earned ISCET certification.

The CET Exam. To become fully cer-
fified by ISCET, a technician needs at
least four years of education and ex-
perience, and must pass both a 75-
question Associate and a 75-question
Journeyman test. Each multiple-
choice exam must be passed with a
grade of 75% or better. The Associate
exam covers basic electronics funda-
mentals. Each Journeyman option
covers a specialized field of elec-
fronic technology.

An electronics technician, or stu-
dent, with less than four years of expe-
rience may apply for Associate-level
certification. Basic subjects include:
Electronics Math, DC and AC Circuits,
Transistors and Semiconductors, Elec-
fronic Components, Instruments, Tests

(Continued on page 96)
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The ABC’s

of

Printers

KARL T. THURBER, JR.

Have a new printer in mind?
Here’s the no-nonsense lowdown
on today’s exciting and affordable

printer technologies.

hen the first low-cost per-
sonal-computer (PC)
printers appeared, users

thought they were finally delivered
from the dark ages—even if the nine-
pin print wasn‘t all that sharp. How-
ever, that was just the beginning.

Printers have changed dramat-
ically, advancing even faster than the
PC’s they're connected to. No longer
are PC printouts characterized by
eye-straining output. Today, without
very-close examination, you'd proba-
bly be hard pressed to tell whether a
page emerged from a dot matrix,
laser, LED/LCS (light-emitting diode/
liquid-crystal shutter), or inkjet printer.
Furthermore, for what an impact
printer cost just a few years ago, you
now can buy a much more capable
laser printer.

The Old Days. Before PCs and PC
printers, there was the typewriter, the
simple office workhorse that's mosty
relegated to just printing on enve-
lopes today, if even that. It produced
high-quality documents and be-
came the standard for “letter-quality”
(LQ) printing. Later, dedicated word-
processors (with incorporated, noisy
“daisywheel” printers) appeared.

A daisywheel has a set of closely
packed flexible spokes extending
from a central hub, something like the
arrangement of petals on a daisy. At
the end of each spoke is a character
dye just like the character type on a

typewriter element. Like the type-
writer, the daisywhee! spoke impacts
the ribbon and leaves its image on
paper. Hence, it’s called an “impact”
printer. Daisywheels are faster than
typewriters, but they're still too slow. A
daisywheel can print only about 15 to
50 characters per second (CPS). Also,
they're inconvenient: if you want to
change the type style, you have to
manually change the daisywheel.
They're also quite noisy t0o.

The Dot-Matrix Printer. In the early
19805, another type of impact printer
called the “dot matrix,” emerged. Like
the typewriter and daisywheel, they
hammer ink from the ribbon onto the
paper. However, instead of a hammer
for every letter, the dot-matrix printer
has a row of wires in its printhead that
prints a matrix or pattern of dots to
form individual characters. The
printhead travels from one side of the
paper to the other as it places each
dot in position.

The first dot-matrix printers used a
matrix nine dots high and nine dots
wide (9 x 9), for 81 dots per character.
However, the dots caused visible gaps
in the letters. Print quality could be
enhanced by making more dots in
the same space (or “cell”). For that,
the printer would make two passes:
first, printing the character and then
adding more dots to it on a second
pass. The two-pass mode was called
“near-letter quality” (NLQ).

WW\W. ameidcaanadioRistery.com

Today, most nine-pin printers offer
two print densities: The “fast-draft”
mode, produces characters with a 9
x 12 dot matrix (108 dots per
character), while the slower, NLQ
mode, makes two passes for 216 dots
per character.

In connection with dot-matrix
printers, you also see the expression
“dofts per inch” (DPI) used. The DPI rat-
ings don't deal with character matrix-
es, instead they refer to the number of
dots packed into an inch. The more
dots, the higher the printer’s resolution
and the higher the density of text and
graphics that appears on paper. Most
nine-pin printers are capable of up to
240 dots horizontally and 216 dofts ver-
tically, per inch.

Today, most dot-matrix printers
have 24-pin printheads for LQ print-
ing. They may use a 24 x 12 matrix in
draft mode and a 24 x 36 matrix in
L& mode. Since they produce more
dotsinapass, the 24-pin models don't
have to make two passes to produce
quality outputs. Many 24-pin models
print 360 dots horizontally and 360
dofts vertically, for 360 DPI. The draft
mode of a 24-pin printer is faster than
its LQ mode and its output often looks
good enough for many applications.

Dot-Matrix Advantages. Dot-matrix
printers are the most versatile and
flexible of printers. Also, they're usually
cheap: $200 or so buys a good
model. Another advantage is speed,
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The Panasonic KX-P2124 is a 24-pin LQ impact printer with eight built-in fonts,
optional color-printing capability, 360 X 360 DPI graphics resolution, 320 CPS draft
speed (about 4 PPM), and two levels of quiet printing. It's under 3300 on the street.

which ranges from 150 to over 1,000
CPS. They also can print on almost any
paper, including multi-part and car-
bon forms. They can use perforated or
continuous-feed paper, and the
wide-carriage models can handie
wide spreadsheets. Other advan-
tages include flexible paper han-
diing, multiple fonts, and iow mainte-
nance.

A dot-matrix printer usually has a
low cost-per-page for consumables
(iike ribbons). The ‘cost for operating a
dot-matrix printer runs about a half
cent per page, as opposed 1o a laser
printer’s three to five cents per page.
Quite a difference! Dot-matrix printers
also have industry-wide compatibility.
Most emulate, “clone,” or are other-
wise compatible with Epson’s stan-
dard printer language for 9- and 24-
pin dot-matrix printing. So most dot-
matrix printers will work with just about
any popular software package on
the market.

Dot-maitrix printers can be excellent
values as manufacturers pack more
and more features into them and their
prices plummet. That makes them
good candidates for the home office
and small business. However, they do
have some drawbacks.

All impact printers are noisy, more
so than typewriters. Thats why many
users choose a non-impact printer
like alaser or inkjet (which we'll discuss
shortly). Also, you might have to put up
with tractor-feed problems, paper
jams, and messy ribbons. Dot-matrix

printers are also relatively slow. In fact,
their speed is measured in characters
per second (CPS), while laser speeds
are measured in pages per minute
(PPM). Why? Lasers first create an im-
age of the entire page and then print
it, while dot-matrix printers work se-
quentially, character by character,
line by line. Furthermore, dot-matrix
printers are even slower in NLQ or LQ
modes. The slowest laser printers print
at four PPM; which is still faster than a
24-pin dot-matrix printer in LQ mode.
A good rule of thumb for making com-
parisons is that a 4 PPM laser gener-
ates text at about the same rate as a
320 CPS impact printer.

Enter the Laser. When it comes to
cranking out sharp looking copy
quickly, and professionally, nothing
beats a laser. it offers refined images,
consistent blacks, and quiet opera-
tion at a reasonabile price.

In operation, laser printers are sim-
ilar to copying machines. Like a cop-
ier, true laser prinf engines use a
pulsing beam from a solid-state laser
diode to trace pixels on a photosen-
sitive drum. The laser itself is stationary,
but a moving mirror reflects the beam
to the revolving drum. Wherever the
beam shines, the drum becomes
charged.

Dry ink, called “toner,” sticks to the
charged points. As the drum turns, it
comes into contact with the paper,
and the toner rubs off onto the paper.
The toner is then melted into the pa-

per by a hot roller called the “fuser.”
Because the toner “runs together”
when it's fused, it nicely smoothes the
characters’ edges, so that instead cf
seeing individual dots, you see good,
solid black regions with smooth
edges.

Today, iasers offer a broad range of
capabilities in all price ranges. We'll
examine several of these differences,
starting with speed. At the low end,
the output rate is about 4-6 PPM. From
there, rates can rise to surpass 20 PPM.
However, speeds claimed by man-
ufacturers reflect the maximum imag-
ing rate of the printer under ideal
circumstances, as when printing text.
True print speeds for complex graphic
pages are greatly limited by the
printer’s electronics.

Raw speed alone isn’t everything. in
many offices, the issue is how long a
printer will go without attention, so pa-
per-tray capacity is more important.
Some low-end printers handle as few
as 50 sheets, so you have to reload the
fray after every few print jobs. Larger
fray capacities mean fewer interrup-
tions.

Lasers also differentiate themselves
by output quality and resolution.
Once all lasers promised 300-DP! res-
olution, but now there are aiter-
natives. HP's “Resolution Enhance-
ment Technology” and Epson’s “Reso-
lution improvement Technology,” for
example, improve the quality of text
and graphics and make 300 DPI reso-
lution appear sharper by varying dot
size for smoother curves and diagonal
images. Others improve quality by
using true gray-scale capabilities to
increase the apparent resolution of
continuous-tone images. Still others
offer modification kits that break the
300-DPI limit. More recently, the new-
est generation of lasers deliver true
600-DPl and, in some cases, higher
resolution.

However, lasers are more complex
and expensive to produce than im-
pact or inkjet printers. They're also lim-
ited by media flexibility in terms of
limits on paper size and weight, and
most lasers are designed for cut
sheets and so can't handie continu-
ous forms. Impact and inkjet printers
do well both with continuous-form
and hand-fed individual sheets. Im-
pacts win over both inkjets and lasers
when you must use a variety of paper
stocks or print on forms.
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Laser Look-alikes. Not all “laser
printers” really use a reflected laser
beam to expose a drum. Some
printers use light-emitting diodes
(LED's) or liquid-crystal shutters (LCSY).
The difference between these and
true lasers lies in the light source that
writes the image to the drum. The re-
maining printer mechanics are esen-
fially identical.

In a true laser engine, a spinning
mirror directs a single laser beam
across the drum to paint each row of
pixels. By contrast, LED and LCS
printheads are fixed arrays of many
LEDSs. They use light from the LED' to
charge the drum. The LEDs tum on
and off as the drum rolls past them.
Lasers, on the other hand, use a motor
fo spin a mirror and so0 have more
moving parts. Whether these dif-
ferences make LED and LCS printers
more or less reliable than laser printers
is debatable, though LED/LCS printer
manufacturers do tend to offer long
printhead warranties. All three engine
types have good reputations and can
produce very high-quality output.

Inkjets. Laser and LED/LCS printers
aren't the only non-impact printers. If
you want a high-resolution printer, but
can't afford a laser, consider an inkjet
printer, especially for portable use.
Results are competitive with lasers,
they typically list between $300 and
$600, and they have zero warm-up
fime. To most eyes, the difference be-
tween inkjet and laser output is almost
nil.

An inkjiet (sometimes called “"bub-
ble-jet”) printer contains a moving
printhead with several ink-spraying
nozzles that squirt dots onto paper.
The dots form the characters on the
page.

Since inkjets use liquid ink, the early
models suffered from ink smears and
clogging. The water-based ink tend-
ed to either dry up and clog the
nozles, or it ran as soon as it hit the
paper. Inkjet technology has become
more popular thanks to advances
both in the ink and in the hardware.
The introduction of low-cost car-
tridges (about $15 to replace), which
include anew printhead, have served
o popularize inkjets.

Early-on, light fastness was also a
problem. A printed page would fade
so that you could hardly read it. The
fading was a by-product of heating of

the ink, which caused it to break
down. In recent years, the ink has
been stabilized.

However, many inkjet printers re-
quire specially treated paper for best
results. Sprayed onto ordinary paper,
the ink is absorbed and the image
can become fuzzy and washed out.

Still though, inkjet printers can deliv-
er especially good results on treated
paper and on transparency film, of-
fering sharper images and brighter
colors than impact printers. Moreover,
the size of the dots made by inkjet
spray is easier to control than the
hammered dots of impact printers.
That characteristic allows inkjets to re-
alize higher resolution.

Like dot-matrix printers, inkjets offer
two modes: a fast-draft mode and a
slower higher-quality mode. The
printers are rated in terms of CPS, like
dot-matrix printers, but users usually
prefer to compare inkjets to lasers
since their output quality is compara-
ble.

Inkjet print speed falls somewhere
between that of dot-matrix and laser
printers. Typical inkjets are rated at
about 120 CPS, or about two to three
PPM.

Most inkjet (and dot matrix) printers
can handle almost anything you toss
at them. Both let you cover more pa-

The DeskJet 50C isan econom.ical, easy-to-use black n

per area than lasers, leaving no
border. While most lasers have small
unusable borders, most inkjet and im-
pact printers allow you to print edge-
to-edge. Also, both inkjet and impact
printers with wide carriages can han-
die wide media.

One nice feature of inkjet printers is
portability, and several companies of-
fer portable inkjets. These streamlined
rcad warriors are designed to be used
with notebook PC’s, or even com-
bined with them. As far as portability
goes, laser printers probably will never
be able to compete because of all
the mechanical parts they require. It
would be difficult to reduce those
parts to the size required in a portable
printer.

Low-Cost Color Printers. The most
popular printing specialty is color. s a
luxury with a premium price tag. How-
ever, as color-printer fechnology has
matured, the price of color has come
down dramatically.

Impact printers offer the lowest-cost
color printing. Many inexpensive dot-
matrix printers can be upgraded with
special printheads and color ribbons
at low cost. Their resolution is equiv-
alent to that of monochrome printers
in the same class, but color suffers as
their ability to blend colors is mini-

~ S
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lack-plus-color ije!.

The 3879 printer offers 3 PPM print speed, a convenient dual-cartridge system
including a tricolor ink cartridge, and six resident fonts.
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mal—the number of colors ribbons
can offer is limited. Also, the inks,
which are partly absorbed into paper,
lose intensity. They're also subject to
banding (where each printhead pass
leaves a visible band across the pa-
per), color variation from uneven pa-
per absorbency, humidity, slow speed,
and fuzzy imaging.

if you want a good resolution color
prinfer, consider a color inkjet: prices
are now well under $1,000. inkjets,
which work best with specially coated
papers or transparency media, pro-
vide good resolution and color blend-
ing. Color inkjets can use wax-based
inks that stand out vividly because
they're not absorbed by paper; the
solid-ink jets spray moiten wax-based
ink at paper on which the ink sticks
and solidifies. A related technology—
thermal-transfer or heat-fusion—is
also increasing in popularity. Perhaps
more akin to dot-matrix printing, wax-
based ink is meited off a page-wide
ribbon known as a transfer sheet.

Both methods of color printing can
produce sharp, well-saturated, uni-
form 300-DPI or better images. The
inkjets can print seven colors directly:
the thermal-transfer types can print
up to 256 colors simultaneously for a
photo-like appearance. However, the
cost of consumabiles for color printers
is much higher than for black-and-
white printers. The cost-per-page of
the typical color inkjet printer is a rela-
fively high nine cents.

Special Features. Some newer
lasers, even those in moderate price
ranges, offer surprisingly advanced
productivity-boosting features. The HP
LaserJet 4L printer is a good example
of a low-end ($849 list) printer that
embodies several such innovative
features, so we'll use it as an example
in describing them.

Till now, laser printers didnt have a
“draft mode” as such; everything was
produced in high-resoiution. The al-
ternative was to produce drafts on
dot-matrix printers, or put up with the
relatively high cost of laser copies
used as drafts.

Recently, HP introduced the Econo-
Mode feature in its LaserJet 4L. As a
result, you can reduce your cost per
page by 50% for proofs and drafts,
and also lengthen the toner-car-
tridge life. Practically any typeface is
readable when printed in Econo-

Mode since the leading edge of
each character is printed at full reso-
lution, although draft copies do have
a grayish cast.

HP's Memory Enhancement tech-
nology (MEt), a compression tech-
nique, is also worth noting, especially
if your printer has limited memory. In
the past, when a laser ran out of
memory while printing, it only pro-
duced part of an image. With MEt,
large or complex images are com-
pressed and printed out.

The HP LaserJet 4L is HP's lowest
priced laser printer, listing at $849. The
4 PPM, 300 DPI printer includes a one-
button control panel, setup software, a
draft mode, and memory-enhancement
technology that doubles printer RAM.

MEt first examines the document to
see if it requires compression. If MEt
finds the document to be too com-
plex, it converts it to actual laser dots
and compresses them. If MEt finds the
document o be too large, it com-
presses the graphics data and fonts fo
find room for the rest of the docu-
ment. MEt also allows you to down-
load about twice as many soft fonts
into a given amount of printer memo-
ry.

The LaserJet 4L also has a 100-KB-
per-second “Bi-Tronics” parallel inter-
face. That bi-directional port lets the
laser send status messages to the PC
showing when the printer needs ser-
vicing or additional paper. The inter-
face aiso allows you to control printer
functions using the supplied HP Ex-
plorer software, which gives on-
screen access to the normally hard-
to-set printer control-panel options.
Special printer drivers that incorpo-
rate the on-screen printer-control
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features are available from HP for Win-
dows and major Windows applica-
tions.

PCL’s and PDL’s. Software pro-
grams must speak the same lan-
guage as the connected printerto be
effective. So several printer lan-
guages have become standard. The
language(s) you need depend on the
software applications and the
printer(s) used.

While most applications directly
support a wide range of laser printers,
two languages (in various dialects) vir-
tually guarantee compatibility with
the widest range of applications:
Printer Control Language (or PCL), de-
veloped by Hewlett Packard, and the
Adobe PostScript Page Description
Language (or PDL).

Nearly all laser and LED/LCS printers
are compatible with either PCL or
PostScript, sometimes both, Many PCL
printers can be modified to print
PostScript files by adding a special
font cartridge or by installing a circuit
board in the printer, as well.

PCL contains commands that in-
form your printer to change margins,
fonts, and other page-formatting op-
tions, and otherwise control the
printer’s microprocessor. Three PCL
versions are important today: PCL 3,
the language of HP' original LaserJet
that supports only cartridge fonts in
text modes; PCL 4, which allows multi-
ple fonts on the same page and
downloaded bitmapped fonts; and
enhanced PCL 5, introduced with the
LaserJet lli early in 1990 to support
scaleable fonts, vector graphics, re-
verse printing, and a new version of
HP's Graphics Language.

PCL 5 dramatically narrowed the
gap between PostScript and PCL. PCL
5 gives users scaleable fonts using a
proprietary fonttechnology, called in-
tellifont, built right into the printer itself
just like PostScript printers. With it,
many users won't have to buy addi-
tional font cartridges or soft fonts.
Whats more, the newest versions of
PCL are backward compatible with
older versions. Old documents pro-
duced with PCL 4 can be printed on a
PCL 5 printer.

PostScript PDL. PostScript is a
page-description language known
for its power and control over the

(Continued on page 94)
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use one’'s computer as a data-log-

ging device. Unfortunately, the
signals from most transducers are
analog while a computer’s on-board
inferfaces are digital. Of course, that
discrepancy can be overcome by
digitizing the analog signals from a
transducer. That's why analog-to-dig-
ital converter circuits play an impor-
tant role today in the world of
automated-measurement and data
acquisition.

There are a lot of companies that
make special adapter cards or exter-
nal modules you can add to your PC
for such purposes. The prices of the
units vary according to their ca-
pability and quality. Some budget-
priced models can cost around $80,
while some professional packages
(typically for use in the laboratory for
precision measurements) can run up
o several thousands.

In contrast to those devices, the
project presented in this article is de-
signed to be economical (it should
cost under $30) and all of its parts are
easy to find (most of the IC’s are prob-
ably in your supply box). The unit is
considerably flexible and can be
easily modified to suit your own needs.
In fact, we'll present transducer cir-
cuits to measure temperature, light-
intensity, and blood flow (the last of
which we’ll explore in depth), and
some software to demonstrate the
ADC'’s usefulness.

I 1 certainly would be interesting to

Why Use the Serial Port? First of all,
most computers come with at least
one serial port, usually intended for
connecting the computer to a serial
peripheral (ie. a light pen, mouse,
modem, digitizing board, or a serial
printer/plotter, etc). lts presence gets
us half-way there by allowing us ac-
cess to the PC’s bus from outside the
computer. That makes the project in-
expensive and simpler as it eliminates
the need for you to make your own
adapter card and open-up your PC.
In fact, the connection to the PC is
simply a 2-conductor shielded cable.

Now, you have to keep in mind that
using a serial interface consigns you
to aslower data-transfer rate than say,
a parallel port. For example, the cir-
cuit we are going to describe is de-
signed to communicate at 9600
baud with 1 frame of data consisting
of 8 data-bits, 1 start-bit, and 1 stop-bit

A Low=Cost
Analog-to-Digital
Converter

for your PC

Here’s an inexpensive project that lets you use
your PC as a data-acquisition tool

and much more.

BY PATANIT SANPITAK

(or 10-bits per word of datq). So the
maximum data-transfer rate will be
960 words-per-second (or 9600/10).
That, (according to the Nyquist sam-
pling theory) would not be sufficient
for sampling a signal with a frequency
higher than 480 Hz (which is 960/2).
However, that data rate is more than
enough to sample most common,
slowly varying, physical properties
(i.e., temperature, pressure, strain, light
intensity, etc) and, in fact, our circuit
will operate a bit slower than that.

How it Works. Figure 1 shows the
main circuit, which consists of only 7
IC’s; alt of them popular and inexpen-
sive. Lets start with the ADCO0804, a
CMOS 8-bit successive-approxima-
tion analog-to-digital converter. The

WWW. aknerieaatadiahisiarv.com

chip can easily be configured to op-
erate as a “stand-alone” or “free-run-
ning” unit. It has an on-chip clock-
signal generator whose frequency is
determined by R1 and CA1. The chip’s
conversion accuracy is guaranteed
when operating at a clock frequency
of up to 640 kHz, which will give a
conversion time of 100 us to provide a
10-kHz sampling rate. As already men-
fioned, we will not use it af that high a
frequency in our circuit because our
maximum data-transfer rate will not
be over 960 samples/sec.

For the free-running mode, the
read (pin 2) and chip-select (pin 1)
inputs must be tied to ground, while
the interrupt output (pin 5) is con-
nected to the write-data input (pin 3)
to automatically restart conversion
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Fig. 1. The main circuit of the ADC can be broken down into two sections, a 10-bit
serial shift register to format and transmit data, and an analog to digital converter

that produces data.

with each available word of data. A
momentary-contact pushbutton-
switch (51) is present so the user can
force the write data pin low to initiate
the first reading after power-up. A re-
quired reference voltage (Vi /2) is
provided by an LM336. (a 2.5-volt ref-
erence diode) via one section of an
LM324, used as a buffer. and a 10k
potentiometer that acts as a full-scale
adjustment control. The pin labeled
—V,, is used to receive a zero-adjust

voltage produced by a resistor divider
(composed of R3, R4, and R14) and
buffered by the other section of the
LM324.

With that arrangement, any analog
voltage presented to the V(+) pin
will be converted into an 8-bit digital
output available at pins 11 through 18.
The value of that voltage, which can
range from 0 to 5 VDC, can therefore
be represented by 256 discrete bin-
ary values from 00000000 to 11111111
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(or0to 255 indecimal). The difference
between successive digital values
(the quantum-step size for the circuit)
will be equivalent to a change of
19.53 mV (5 volts divided into 256
steps) ininput voltage. In this case, any
signal variation less than the quan-
tum-step size will not be seen by the
ADC.

The 8-bit digitized data is fed to a
74165, an 8-bit parallel-to-serial shift
register. Since we have to add a 0
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PARTS LIST FOR THE
8-BIT ADC

SEMICONDUCTORS

UI—ADCO0804, 8-bit successive-
approximation analog-to-digital
converter, integrated circuit

U2—74LS165, 8-bit parallel-to-serial
shift register, integrated circuit

U3—CD4047, monostable/astable
multivibrator, integrated circuit

U4—74L874, dual D-type flip-flop,
integrated circuit

US—MCI1488, quad RS-232 line-
driver, integrated circuit

U6—LM324N, quad low-power op-
amp, integrated circuit

U7—LM336Z, 2.5-volt reference
diode

DISP1—10-segment LED bar-graph
display

RESISTORS

(All fixed resistors are Ya-watt, 5%
units.)

R1, R3—10,000-ohm

R2, R4—i000-ohm

R5-R12—1500-0hm

R13—10,000-0hm, potentiometer

R14—1000-ohm, potentiometer

R15—25.000-ohm, 15-turn trimmer
potentiometer

CAPACITORS

C1—0.0015-pF, ceramic-disc
C2—0.01-pE ceramic-disc
C3—I1-uF, 16-WVDC, electrolytic
C4-—0.001-pF, ceramic-disc

ADDITIONAL PARTS AND MATERIALS

J1—Y-inch, 3-conductor phone jack

SOl1—Female, DB-9 connector

S!1—Normally open. momentary-
contact, pushbutton switch

Perfboard, IC sockets, hook-up wire,
3-feet of 2-conductor and I-
conductor shielded cable, solder,
etc.

start-bit and a 1 stop-bit fo each data
word, the serial output from 74165 will
pass through 2 D-type flip-flops (both

in a 7474 1C). The last flip-flop in line
(U4-b), appends its bit (set fo be a1 as
we’ll describe) to the end of each
data word, and the other flip-flop at-
taches a "0” behind that as the start
bit of the word yet to come. Together,
the 74165 and the 7474 thus form a
10-stage shift register that formats the
data for transmission. The serial input
of 74165 is hardwired to be in a logic-1
state. So, if enough clock pulses go by
without a new “Load” signal, continu-
ous 1's are shiffed into and out of the
register.

Which brings us to the baud-rate
clock. A CMOS 4047 functioning in ifs
astable-multivibrator mode provides
that function for the 10-stage shift regi-
ster. Capacitor C4 and the setting of
R15 determine the frequency of the
clock. Potentiometer R15 can be ad-
justed to produce almost any reason-
able baud rate. As mentioned, in this
project the clock frequency will be
adjusted to 9600 Hz. The 4047 asta-
ble-multivibrator doesn’t use a crystal,
so ifs stability is not very good. How-
ever, it can be used in our circuit be-
cause in a 10-bit-per-frame serial
communication, if the transmission-
clock frequency shifts less than +10%
and the receiver clock is pretty stable,
the receiver should still be able to re-
ceive the correct data from the trans-
mitter. So. if we can set the baud clock
to be 9600 Hz +100 Hz, {0 maximum
error of only 1.04%), that should be
more than good enough.

An MC1488 RS-232 line driver re-
ceives the serial data stream from the
10-stage shift register and converts it's
TTL signails to RS-232 signals. That is the
only signal line connected to the PC’s
serial port. The only other connection
1o the PC is for the signal ground. Both
the signal and ground connections

PARTS LIST FOR THE ADC
POWER SUPPLY

SEMICONDUCTORS

U1—LM7805T, 5-volt regulator,
integrated circuit

U2—L.M337T, adjustable negative-
voltage regulator (optional, see
text), integrated circuit

D1-D4—1N4002, 1-amp, 100-PIV,
rectifier diode

D5-D6—1N4742, 12-volt, 1-watt,
Zener diode

RESISTORS

(All fixed resistors are Y2-watt 5% units.)

R1—130-ohm (optional, see text)

R2, R3—390-ohm

R4—1000-ohm, potentiometer
(optional, see text)

CAPACITORS

IC1, C2—1000-pF, 30-WVDC,
electrolytic

C3—0.01-pF, Mylar

C4-C6—100-pF, 25-WVDC,
electrolytic (C4 is optional, see text)

ADDITIONAL PARTS AND MATERIALS

T1—24-VAC, 450-mA, center-
tapped, power transformer

S$1-—3-amp, 125-VAC, SPST, power
switch

Perfboard, hook-up wire, solder, etc.

are made via SO1, shown as a female
DB-@ connector. If your serial port re-
quires a DB-25 connector, use pin 3 on
that connector for the serial-data line
and pin 7 for the ground.

Lets now see how the free-running
10-bit shift register works with the ADC
IC. At the end of every conversion, the
interrupt output of the ADC0804 pro-
duces a negative-going pulse. That
pulse is sent to the set input of U4-b,
the clear input of U4-a, and the load
input of the 74165. When that hap-
pens, the digitized data, a 0, and a1
are loaded into the 74165, U4-a, and
U4-b, respectively.

T i
24VAC SR +5V i o 12V
LM7805T _ I © SOURCE i SOURCE
D1 D2 o G c3 ps . 5Lt
1N4002 1N4002 —13:)0 oaT ez 1007
o JiF= T ¢
- =
+l C2 R4 :’
£ 1K 43 D6
1N4002 ¥ 1NADO2 000 +| ca Y = e
117VAC ADJ :E R1 100 o
21300
1y 2 0 e—o VARV- A o« o -\
LM337T SOURCE R3 ' SOURCE
3900

Fig. 2. This power-supply is more than adequate for the ADC. In fact, you can leave
out certain components if you don't need an adjustable negative-voltage supply.
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n the next baud-rate clock pulse,
-b will transmit its pre-set 1 (the stop
bit). Since the ADC (which initiates the
production of this 1 bit) and the baud-
rate clock (which shifts it out to the
computer) are not synchronized, the
stop bit is of an indeterminate dura-
tion. That's okay, because stop-bits are
essentially ignored by the computer
regardless of duration. However, the
stop bit is necessary because if a stop
bit is not used, the start bit would be
the bit of indeterminate duration,
which would result in a break-down of
communication. By the way, that's why
1's are serially loaded into the shift reg-
ister when the parallel inputs are idle:
so they will appear as one long stop
bit. The real stop bit will be appended
to this chain, and so must be of the
same logic state to blend in.
The next baud-rate clock pulse will
shift-out a full "0” (which originated in

U4-a) as a start bit. Then the next 8 -

clock pulses will shift the 8-bit data
fromthe 74165 out in ascending order
of significance. A string of 15 (the giant
“stop bit”) will follow the eight-bit data
until the next load command is inser-
ted. ’

Note the 10-bit shift register cannot
receive load signals at a frequency
higher than 960 Hz (which is 9600/10)
because it needs a minimum of 10
clock pulses to complete shifting-out 1
frame of data. That is why the ADC in
this circuit is operating at a low fre-
quency (appraximately 700 Hz).

The 8-LED bargraph display (actu-
ally just 8-segments of a 10-segment
unif) is optional. It displays the 8-bit
digitized data from the ADC in inver-
ted form and might help you check
the circuit's operation. it can par-
ticularly help you adjust the zero point
and full-scale range of the unit when-
ever you change transducers.

Note that J1 is a ¥s-inch female 3-
conductor phone-jack that carries
ground, and 5 volts from the supply.
The supply voltage is present to power
whatever transducer module you
wish to use to produce V.

Power Supply. Any power supply
capabile of producing a clean 5VDC
at 200 mA and +12 VDC at 50 mA
should be sufficient for the circuit. Fig-
ure 2 shows the supply circuit that |
used for the prototype. In addition to
the required voltages, the supply also
provides a variable negative voltage

(labeled VAR V —) as an auxiliary sup-
ply for future implementations of the
project. If that is overkill for your pur-
poses, eliminate U2, R1, R4, and C4.

If you plan to use this project “in the
field,” perhaps with a laptop PC, you
can power the circuit from two 9-volt
batteries. They should be wired to
form a + 9-VDC supply, replacing the
+12-VDC supply (as that won't adver-
sely affect the RS-232 communica-
tion), and they + 9-volt battery should
be regulated down to 5 volts to act as
the 5-volt supply. For minimal power
consumption, it is also a good idea
not to use the LED display section in a
portable unit.

Construction. Since the circuit is
very simple (consisting of only 6 DIP
IC5) and the operating frequency is
not at all high, any method of con-
struction is suitable. For my prototype |
used a universal PCB and point-to-
pointwiring. Use sockets for all the DIP-
based IC5 if you plan to follow suit.
Potentiometers R13 and R14 can be
PC- or panel-mount units, but R15
should be a 15-turn trimmer. Be sure to
position them for easy access.

Common Statements. You may
write a program in any language that
suits you and your PC (ie., Fortran,
Basic, C, etc) for the ADC. The soft-
ware | used (which we'll discuss shortly
as an example) was written in Basic
with the Microsoft Quick Basic Com-
piler Version 4.5 because of its

TABLE 1—SPECIAL ADDRESSES

simplicity, popularity, and econom-
ical price. Before we get to the pro-
grams | wrote, let's look at some
fundamental programming state-
ments for handling serial ports from
Quick Basic.

For an IBM or compatible PC there
is an area of memory outside the nor-
mal memory-address space that is
dedicated for use by hardware ports.
In fact, there are 64K (or 65,536) port
addresses available and most are
typically not used. Some examples of
common port addresses are shown in
Table 1, although the 2 serial-com-
munication ports listed there are the
only ones we are interested in. We will
use only the base address (first byte) of
one of those ports as they are used for
data-byte transfer, while the others
are for control and checking status
when operating in a handshaking
mode (e.g. with a modem, or termi-
nal). They are 3F8 in hexadecimal
(1016 in decimal), and 2F8 hex-
adecimal (or 760 in decimal) for serial
ports COM1 and COM2, respectively.

Quick Basic provides a very simple
statement to read bytes from any
hardware port. Its syntax is:

INP(port)

where (port) is the address of the port
in question—an integer ranging from
0 through 65535 (O-FFFF in hex-
adecimal).

Before we can use that data-trans-
fer statement, we need to initialize the
port by specifying the communica-
tion parameters that will be used. That
is handled with a different statement,
and its syntax is;

Port Address in Device OPEN “COMport.params1 params2"
Ll QasshKice [FOR mode]AS[#]fileLEN = length]
s 35' ?E H: 3-?: i &ﬁmﬂm The items in brackets are usually op-

300-31F Prototype card tional, while the items in italics are pa-
. dFE-3FF 15t serial port rameters. The portparameter is either
2Fg-2FF 2nd serial port 1 or 2 defining whether COM1 or
TABLE 2—PARAMS1 DESCRIPTION
Parameter Description Value i
“Gpeed | Baud rate (bits-per-second) 75, 110, 150, 300, 600, 1200, 1800
: : 2400, 9600
Farity Type of parity checking W = none, E = even, 0 = odd,
TR R i § = space, M = mark
“Data Bits. - Number of data bits in sach group |5, 8, 7. or 8 {8 is the-defautt with no
0| that represent aciual data parity check)
Stop Bits Number of bits used to markthe |1, 1.5, 2
: and of each word #| LRy

WAV amperieanpadiahieiary com
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COM2 will be used, respectively. The
item params1 is actually a list of four
parameters that specify the speed,
parity, data bits, and stop bits of the
communication. Details for that set of
parameters are given in Table 2. You
must use a comma as a place holder
for any parameter you do not use.
Next, params2 is a list of the param-
eters related to the hand-shaking
mode of the communications link, but
it is not our concern in this case. Just
enter that set of parameters just as
they appear in the example pro-
grams {'ll provide. (The curious can
find the details in the Microsoft Quick-
Basic Reference book) The mode pa-
rameter is one of the keywords: RAN-
DOM, INPUT, or OUTPUT. Of course,
INPUT is the appropriate choice for us,
although RANDOM will also work. The
item file is the number of the file from
which you'll access the communica-
tions port; it is not reailly applicable to
our project, but a number must be
supplied anyway. Last, length is an in-
teger that specifies the record size
used with the port. You can use length
if the value of mode is RANDOM.

Operation-Check Program. in List-
ing 1 is a program you can use to
check and calibrate your finished unit.
The program starts (after some re-
mark statements) with an OPEN state-
ment, which sets the communication
parameters to 9600 baud, no parity
check, 8 data bits, and 1 stop-bit. The
purpose of the program is to read the
data from the project and display the
value of the data in decimal on the
screen. The statement DAT = INP(1016)
will read the data from the COM1 port
and assign it to a variable named DAT,
which will be immediately displayed
on the screen. That statement is inside
a conditional DO loop, which will re-
peat until the escape key is pressed.

Of course, if the project is fo be con-
nected to the COM2 port, the port
address used in the input statement
must be 760, not 1016. Now lets see
how this program can be used during
the testing procedure.

Operational Check and Calibra-
tion. If you have included the LED
readout inyour unit, it can help you set
up half of the circuit: namely the volt-
age references for the ADC. After furn-
ing on the power, push the reset
switch and your circuit is ready to test.

LISTING 1

FREM FEF

OPERATION-CHECK BRGSO sk

REM IF YOUR PROJECT IS COMMECTED TO COMZ CHANGE cOMI To COM2
REH  AND CHANGE INP{ 1016 ) TD INE( 260}
REM COMMUNTCATTON SET FOR 9600 BaUD 9-RIT, 1 STOP-RIT, AND MO PARRITY

OFCHN

CLS

SCOML A0 (M 8 1 (CDO L CS0, D50, 0PD RS FOR THNPUT A% B1

PRINT ° oo s b odopor b ok 6 8 ok S ke e sl X sk ks sk kk r vk e s s kx s r e e "

PRINT *x. B-BIT ADC WIA SERTAL COMMUMICATION PORT ="
PRINT " OPERATION CHECK AND CALTBRATION x"
FRIMT sttt sr i b s ka3t F PR 33X LA RE AR BR RN E LSRR wk ks "
PRINT  ° 1= LERD ADIIST "

PRINT * COMNECT ¥in TD GROUND AMD ADJUST YR2 ¥
PRINT *° RMTIL DIGLITIEED aTa READ s .
PRINT * = FULL sCAaLE abJusE"

FRIMNT * COMMECT Win TO + 5 W, AND ADIUST VRL u
PHINT * UHTIL DEGITIZED DATA READ ¢ 255 '
PRINT

FRINMT * FRESS (ESCHY 7O EXIT"

LOCATE. 14, 1@:
LOCATE 15, 10
LOCATE 1A, 10:

ile]
DAT = IMP[LD1&)
LOCATE 16, 41t PRINT DAT

LOOF UNTIL IMKEY® = CHRE(27)
CLUOSE #1
EMD

Connect V), to ground, the digitized
data from the ADC should be
00000000, so all 8-LED's should turn on
(remember, the display shows inver-
ted logic: a lit LED indicates a0 and a
dark LED indicates a 1). If not, correct
the situation by adjusting R14. Then
connect V, to 5VDC. The output from
the ADC should be 11111111, so all the
LED's should be off. Use the full-scale
adjustment (R13} to adjust the unit fo
the point where all the LED's just furn off.
DISP1-a should be the last to shut off.

It is also important to adjust the
baud-rate clock frequency, which we
want to be 9600 Hz. To do that you will
need a frequency counter or a DMM
capable of frequency measurement,
Start by turning the ADC's power on
and let it warm-up for at least 10 min-
utes. Then adjust R15 to get a 9600-Hz
reading on your counter or DMM.

If up o this point your ADC is working
fine, you'll still need to check whether
your computer can communicate
with it. The simple display program |
presented earlier can now be used to
check the operation of the whole
project. Enter and run the program,
and use a 100k variable resistor con-
nected as shownin Fig. 3tosimulate a
fransducer. Slowly vary the potenti-
ometers setting to see if you can get
every numeric value from 0 to 255 in
decimal.

Keep in mind that the project is a

WWW. aknerieaatadiahistory.com

PRINT " 050 0 0K R R R 3 KR kR ke ik ok
FRINT “* DIGITIZED DaTa IM DECEHMAL :-"1 ° e *®"
PRINT "skrrrerkesibdkrbbrcrdbbrsttrrsdrddi g e

+5V

R
100Ki

Fig. 3. You should make sure your ADC
can produce all the data values from 0 to
255 by using a simple potentiometer
connected as shown to simulate a
transducer.

o v
on fbc

serial peripheral, so the PC will con-
fuse it with any other serial device
thats set-up to use the same serial
port. For example, if a mouse was
originally set-up to use COM1 andyou
still load its driver while the ADC is
using COM1, any program looking for
the mouse will run into trouble.

Transducer Modules. Many kinds of
fransducers can be designed for use
with the ADC to measure almost any-
thing you wish. The important point is
to design the tfransducer module so its
output-voltage range will be as close
as possible to the full range of the
ADC (ie., 0-5 VDC). If that is impossi-
ble, then readjust the full-scale and
zero potentiometers to match your
transducer output.

To get you started, two example
fransducer modules are shown in Fig.
4.The module in Fig. 4A indicates rela-
tive light intensity, while the one in Fig.
4B can be used 1o measure tempera-
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-+5V
R2 R1
10K 1K
VO

o
[*}]
PHOTOTRANSISTOR OUTPUT
/7 GND
0
= A
> +5V
< R1
b V,
147 10m‘<l/K
< R2
Ut > 10K OUTPUT
LM335
GND.
]

Fig. 4. Transducers to measure relative
light intensity and temperature are
shown here in A and B respectively. The
potentiometers labeled R2 can be used to
adjust the range of each to suit your own
needs.

ture. You must calibrate both modules
by placing them in extreme condi-
tions and adjusting their potentiome-
ters for the widest output-voltage
range. For example, to adjust the
module in Fig. 4B, place its sensor (U1)
firstin an area atthe highest tempera-
ture it will typically experience and
measure its output voltage. Then
place in an area at the lowest prac-
tical temperature and measure its
output voltage again. If necessary,

-adjust R2 fo increase the output-volt-

age span. Repeat your measure-
ments, adjusting R2 as necessary until
the voltage range is just at a max-
imum when moved between the
temperature extremes. Then adjust
the full-scale and zero potentiome-
ters on the ADC to match the trans-
ducer's output-voltage extremes as
mentioned earlier.

Once you have decided on a par-
ficular transducer module, you will
have fo write software to convert its
voltage output into meaningful mea-
surements. The conversion routine you
write, of course, will depend on the
module you build, the sensor you use,
its linearity, and operating range.
Those characteristics can be found in
standard data books, or at the very
least through experimentation. Now
let's tumn to a full-blown ADC applica-
tion (complete with a transducer
module and software) for non-invas-

REFLECTED
IR 4L 7 IR
AY

PHOTOTRANSISTOR

Fig. 5. This simple arrangement can be
used to detect the blood density in an
area of the skin by bouncing some
infrared light off its surface.

IR LED

=~ +5V
*R2
b 1 K
3"1500 4
o b
10K 3
= OUTPUT
Q2

2N2222

SYIRG3L
s

Fig. 6. This is the schematic diagram for
the heart-beat transducer module. You
adjust its output via R3 just the way
you'd adjust the other transducers
presented.

SCREEN

5%

‘PARTS I.Is‘r FOR 1'Hl5
HI‘-:AII‘I‘-BEAT mrm:ut:!n
* SEMICONDUCTORS _
CQI—SY32PT, infrared o

“_; phamtranmwriﬂa;:bﬂ Elmk N-;l :

AT6-145, see text) g
Q%zmzm gmmil—
NP silicon transistor
] LEDI—SYIRS3L., high-

mfraraleJ){Radehac_ __wu

¢ FT6-143, see mu _
,vﬂiﬂﬂ'ﬂﬂ w5
* (Al fixed resistors are &Qawaix S%WB ]I
“RE=150-0hm
R21000-0hm :
R?;mlﬂ nmuhm pmenmmur

<leﬁ inch, male 3-::mth:cmt
phone jack
Perfbnafd htmklmmt Nlder Btcr

ively (externally) measuring blood
flow.

Heart-Beat Transducer Module. A
simple heart-beat transducer can be
made from an infrared LED and an
infrared phototransistor positioned as
shown in Fig. 5. It works because skin
acts a reflective surface for infrared.
The IR reflectivity of one’s skin depends
on the density of blood in it. Blood

o

density rises and falls with the pump--

ing action of the heart. So the intensity
of infrared reflected by the skin (and
thus transmitted to the phototran-
sistor) rises and falls with each heart-
beat.

The circuit that takes advantage of
that fact is shown in Fig. é. In it, the IR

Y
(PIXELS)

———
X (PIXELS)

4000

Fig. 7. The statements that set up the screen define two main regions, one used for text
and another for graphics. Keeping those regions distinct allows the graphic window to
be cleared after each plot without affecting the text viewport.
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LISTING 2

REM Xk

HEART~BEAT MONITOR PROGRAM

E 2 2]

REM PROGRAM WRITTEN FOR PC SYSTEM WITH YGA SCREEN
REM FOR COM2, CHANGE COM1 TO COM2 AND INP(1016) TO INP(760)

DECLARE SUB DELAY (TIDL)

OPEN "COM1:9600,N,8,1,CD0O,C$S0,DS0,0P0,RS" FOR INPUT AS #3

REM SCREEEN TEXT AND GRAPHIC SET-UP

SCREEN 12
SCW = 4000
coL = 15

WINDOW (O, O)-(SCW, 510)
WIDTH 80, 30

VIEW PRINT 1 TO 5

VIEW (1, 80)-(6£38, 450), , 14

PDAT = O

TIME$ = "00:00:00"
LOCATE 1, 1: PRINT "PRESS (ESC)> TO EXIT®
LOCATE 2, 1: PRINT "PRESS (R> TO RESET TIMER"

LOCATE 3, 1: PRINT "ELAPSED TIME
ON TIMER(1) GOSUB SHOWTIME

TIMER ON

; TIMES®

CHR$(114) THEN TIME$ = "00:00:00"

Do
PX = 0
FOR X = 0 TO SCW
REM READ DATA FROM PORT HERE
DAT = INP(1016)
REM MANIPULATE DATA HERE
DAT = (DAT x -2) + 510
LINE (PX, PDAT)-(X, DAT), COL
PX = X
PDAT = DAT
CALL DELAY(50)
NEXT X
CLs 1
IF INKEY$ = CHR#(82) OR INKEYS$ =
LOOP UNTIL INKEY$ = CHR$(27)
TIMER OFF
CLOSE #3
END
SHOWTIME:
LOCATE 3, 17: PRINT TIMES
RETURN

suB DELAY (TIDL)
FOR A = 1 TO TIDL
NEXT &

END SUB

phototransistor and a plain NPN tran-
sistor form a Darlington pair to in-
crease the module’s sensitivity. The
circuit can be constructed on a small
piece of universal PC board. Be sure
o use pieces of opaque plastic tub-
ing as light guides for the IR LED and
phototransistor, as shown back in Fig.
5. The guides should allow light re-
flected off the skin to enter the pho-
totransistor, but not light from the side,
or directly from the IR LED.

Any part of the skin where you can
feel your heart-beat by applying
moderate pressure (say, a finger tip)
can be used with the transducer. Ad-
just the signal from your transducer so
thatitis not saturated and readjtist the
ADC range to get the maximum sen-
sitivity. Also, adjust the proximity and
angle of the LED and phototransistor

for best results and fix their position
with epoxy.

Heart-Beat Monitor Program. An
example program (see Listing 2) has
been provided for use with the heart-
beat transducer module. It will plot
your relative blood flow on the screen.

The program contains two sub-
routines (both shown toward the bot-
tom of the listing); lets dispense with
them first. The SHOWTIME subroutine
displays the time (received from the
TIMES function) on line 3 starting in
column 17 onthe screen. It is indirectly
called once each second from the
main program by the interrupt-
checking statement: ON TIMER(1)
GOSUB SHOWTIME. The value of the
time is not used for calculations, it is
used simply to display the elapsed

time on the screen.

The SUB DELAY subroutine is just a
dummy FOR-NEXT loop to stall or de-
lay program execution at a certain
point. The length of the delay (ie. the
number of times through the loop) is
determined by the value of the varia-
ble TIDL.

Now let's turn our attention to the
main program, ignoring the remark
statements as we proceed. First, the
subroutines just mentioned are ex-
rlicitly declared. Next, the OPEN state-
ment is used to prepare the
communications port.

The next series of statements pre-
pares the screen for graphics as fol-
lows: First, SCREEN 12 sets the screen
mode to 640 x 480 VGA resolution
and 16 colors. Next the value of two
variables (SCW and COL}, which will
be used later, is set. Then the WINDOW
statement specifies the coordinates
of the lower-left and upper right cor-
ners of the graphics window (the re-
gion of the screen where the graphics
will appear), respectively. See Fig. 7 for
a clarification of the coordinate sys-
tem used.

The next two statements prepare
the screen for text. First, the WIDTH 80,
30 statement specifies that 80 col-
umns and 30 rows of text can be dis-
played on the overall screen. Next, the
VIEW PRINT 1 TO 5 statement defines
lines 1 to 5—from the top of the
screen—as a text view port (again,
look at Fig. 7). So any output from a
PRINT statement will be displayed
there.

The last screen set-up statement,
VIEW (1,80)-(638.450), . 14, tells the
computer the overall size of the usa-
ble view port (fext and graphics). The
first two pairs of parameters indicate
the physical screen coordinates of
opposite corners of the view port
being defined, thus setting up a 637
x 370-pixel area. The next parameter,
which would define the background
color, is left blank indicating the
screen background is o have no
color. The last parameter (with value
14) specifies that a bright-yellow
border be drawn around the view
port.

The next two statements initialize
the variables TIMES (to reset the timer)
and PDAT (which we’ll discuss shortly).
Then some operating instructions are
wiritten to the screen in the text area.
The timer-interrupt routine mentioned
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Here we show the component layout of
the prototype’s main circuir board. Note
the potentiometers have been placed for
easy adjustment from the front of the
unit (the same side as the display).

earlier is next activated and the timer
is enabled.

All that sets the stage for the hard-
working part of the program: a DO
loop. The DO loop executes until the
escape key is pressed (as indicated
by the LOOP UNTIL statement near the
end of the main program). Terminat-
ing the loop's execution in that fash-
ion, causes the main program to
execute the statements that follow the
loop, which turn off the timer, close the
communications link to the serial port,
and end the program.

The loop’s job is to plot the heart-
beat data along the y-axis against the
fime increment along the x-axis. It
uses two variables for the x-axis coor-
dinates (PX and X) and two for the y-
axis coordinates (PDAT and DAT). Vari-
ables PX and PDAT hold the previous
values (if there are any) of the x andy
coordinates. PDAT was initialized to
zero prior to the loop, while PX is ini-
fialized to zero as the first step of each
execution of the DO loop. Another
way of saying that is that PX is set to
zero after each complete plot.

The program then enters a FOR-
NEXT loop that will create one com-
plete plot. Thatloop willincrement the
value of X from 0 to SCW (or 4000).
With each increment in X, heart-beat
datais sampled and stored in the vari-
able DA, by the DAT =INP(1016) state-
ment.

The raw data in DAT is, of course, an
integer from O to 255. With the state-
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This is the circuitry for the whale pratotype. It fits into a 6% X 3% X 2 project box
with an aluminum cover. The box contains the transformer, power-supply circuit board
and the main-circuit board nicely with little room to spare.

ment DAT = (DAT* — 2) + 510, the data
value will be doubled, inverted, and
shiffed up by 510 units (in this case
pixels), to prepare it for ploting. The
reason we have to invert DAT is be-
cause we want the plot of the heart-
beat signal to correspond with the
physical change of blood-density de-
tected at the skin.

A line between adjacent data
points is made by the statement
LINE = (PX,PDAT)-(X,DAT),COL. It plots a
line between the previous x-y coordi-
nate and the present x-y coordinate
with the color white (specified by the
COL=15 statement toward the be-
ginning of the program). After plotting
the line segment, the present x-y co-
ordinates (X and PDAT) will replace the
previous x-y coordinates (PX and
PDAT) to be used as the beginning x-y
coordinate for the next plot. The FOR-
NEXT loop will produce 4000 such line
segments, butted end to end to draw
one complete plot when through with
all its iterations.

Then there is a small time delay
caused by the CALL DELAY (50) srate-

WWW. atneisaadiadioRistorv.com

ment. The value for the delay can be
changed o achieve the desired soft-
ware sampling frequency. | cannot
give the exact amount of actual time
related to the delay value, as that de-
pends on the speed of your comput-
er.

After the delay, the FOR-NEXT loop
repeats, plots the next value from the
ADC, and so on. When Xisequalto the
full screen width (SCW=4000), the
FOR-NEXT loop completes. The CLS 1
statement will clear the plot in the
graphic window (leaving the text win-
dow untouched). After the first execu-
tion of the DO loop. if the “R” of " keys
are ever pressed, the IF INKEYS =
CHRS$(82) OR INKEYS = CHRS$(114)
THEN TIMES = “00:00:00" statement
will reset the timer. The DO loop then
re-executes to draw the next com-
plete plot.

This program is just to give you an
idea of how to acguire, manipulate,
and display data from your trans-
ducer module. A lot more can be
done with a more complicated pro-

(Continued on page 97)
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Everyman’s
ViewCam

VIEWCAM MODEL VL-E30U 8mm
CAMCORDER WITH LCD VIEW-
FINDER. Manufactured by Sharp Elec-
tronics Corporation, Sharp Plaza,
Mahwah, NJ 07430-2135. Price: $1199.

When Sharp introduced its ViewCam
Mode! VL-HLIOOU last year, the cam-
corder represented a breakthrough in tech-
nology. With its four-inch LCD screen
serving as a viewfinder, the ViewCam
could be held away from the face, or above
the head, frecing the videographer to par-
ticipate in the action while recording it.
For all the details on the Hi8 ViewCam,
check out our review in the September
1993 Gizmo. To summarize our findings,
the VL-HLIOOU would he a great cam-
corder to own—if we had $2199 to shell
out for a camcorder, that is.

Recognizing that, for many potential
ViewCam buyers, that price was too steep,
Sharp came out with the ViewCam Model
VL-E30U. at half the price. Let’s take a
look at the trade-offs they made to achieve
a $999 street price. (We actually saw it
advertised locally at a hard-to-believe sale
price of $649!)

The most obvious physical difference
between the two ViewCam's is screen size.
The VL-E30U’s LCD mecasures three
inches diagonal, compared to the VL-
HL100U’s four-inch LCD. The less-ex-
pensive ViewCam is standard 8mm, not
Hi8, and it’s missing scveral features—
including sterco sound. an image-sta-
bilization system, digital special effects,
fader, titler, and manual iris and shutter-
speed controls—that are included on the
original ViewCam.

The result might be stripped down, but
it’s certainly not stripped bare. Feature-
wise, the VL-E30U is comparable to other
camcorders in its price class. It offers four
auto-exposure modes, auto white balance,
auto-focus, an 8 X power zoom lens, on-
screen menus, automatic date/time func-
tion, an infrared remote control. a flying-
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erase head, automatic head cleaner, and
edit scarch. Also, the VL-E30U is the only
camcorder in its class to offer the unique
ViewCam design.

Basically, the ViewCam’s main body is
atiny VCR. Attached to it is a swivelling
grip that contains the camera. There is no
viewfinder; action is viewed on the color
LCD as it is being recorded. Becuuse the
camera portion of the unit pivots up to
270-degrecs, the ViewCam can be held at
whatever position the user finds comlort-
able. Home-made and pre-recorded 8mm
tapes can he played back on the ViewCam,
complete with audio, with no need for
complicated (for many people) connec-
tions to a TV.

Besides the VCR mechanism, the View-
Cam’s main body contains the cassette
compartment, microphone. lithimm bat-
tery compartment, VCR controls (ri-
WIND, PLAY, FAST FORWARD, STOP, and
PAUSE), jacks for an external microphone
and headphones., a three-way power switch
(CAMERA/VCR/OFF), and the LCD. At the
top of the unit is a covered compartment
that contains AV-adjust. volume control,
menu, counter, and tape-cject buttons.

The camera module also contains a
zoom lens with built-in lens cover, and the
lens-cover open/close switch. The REc
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START/STOP and POWER ZOOM/POWER
FoCUS buttons are located behind the lens.
A handstrap is attached to the side of the
grip. as is the unit’s mono speaker.

The entire Viewcam weighs under two
pcunds (without the battery), and mea-
sures just 7% inches wide by 4% inches
high by 3 inches deep. We tound it to be
exceptionally easy and comfortable to
held. The controls were generally well
placed, although we re not sure why Sharp
decided to move the RECORD START/STOP
bttton from the tront of the camera mod-
ulz (where it was found on the original
ViewCam) to the back. We preferred the
original placement, where it was operated
with the index finger. to the new thumb-
centrotled placement.

We al=o missed the VL-100U's image-
stabilization system. As with any small
camcordzr, it's difficult to hold the View-
Cam steady. The lack of any stabilization
system in the VL-E20U is particularly ob-
vious in close-up shots.

In all other respects, there’s not much
difference between the two camcorders in
actual use. Like the original ViewCam,
VL-E30U can be held at waist level to
reduce arm strain. or above your head to
avoid filming the backs of other spectators’
heads at a sporting event, or at whatever
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The ViewCam atllows the videographer

to capture close-up action without |os-
ing track of the big picture.

position you find most comfortable-—and
most unobtrusive to you and your subject.

Even camera-shy subjects are more at
easc with the ViewCam than with tradi-
tional camcorders. Hams are in their glory
with the instant gratification provided by
playback on the LCD screen. In our tests,
we found young children to be particularly
cager ViewCam subjects. In fact. we had
to be sure to keep the VL-E30U siored
safely out of reach of curious Kids when it
wasn’'t in use—a problem we’ve never had
with traditional (i.e. . boring) camcorders.

For self-recording, the camera can be
rotated 180 degrees so that it's facing the
same direction as the LCD. You might
expect the image to be inverted. but as the
camera pivots around. the image flips it-
self right-side-up. That feature is another
big hit with the kids.

By leaving off some of the features stan-
dard on the original ViewCam-—in par-
ticular. the fader, titler, and digital special
etfects—Sharp made the VL-E30U not
only less expensive. but also easier to use.
There are fewer acsthetic decisions to be
made, and there’s no need to fiddle with
irts and shutter-speed controls. By placing
the ViewCam in auto mode, its **Neuro
Auto Exposure’ sysiem measures the
light and adjusts exposure automatically.
Four other modes, corresponding to dif-
ferent recording situations, can also be
selected. The Sport mode is for fast action,
Snow/Sand mode is for use in excep-
tionally bright backgrounds; twilight can
be used to record sunsets, and party is
recommended when the scene is illumi-
nated by candles or a spotlight. Selections
are made via an on-screen menu.

Like its predecessor, the VL-E30U
doesn’t require hook-up to a TV for view-
ing tapes—which is the major drawback of
other 8mm camcorders. The VCR portion
of the ViewCaimn allows users to view their
tapes on the built-in LCD screen. It's even
possible to play tapes in a widescreen 16:9
mode.

Although the VL-E30U lacks the titler
and fader functions of the more expensive

Senior Writers: Chris F. O'Brian, Teri
Scaduto. ©Gernsback Publications, Inc,
1994. Gizmo is a registered trademark. All
rights reserved.

ViewCam. its instant playback allows edit-
ing-as-you-go. Taped sequences cun be
monitored on the LCD, without stopping
to connect the unit to a TV—and without
the loss of picture quality associated with
dubbing 1o another tape. If you don't like
what you've just taped, you can record
right over it. [f you want to keep the scene.
a push of the INDEX SEARCH button will
quickly return the tape to the end of the last
recorded scene. The EDIT SEARCH lets you
do the same. but without switching from
VCR to camera mode.

There are times, however, when it
makes sense to connect the ViewCam to a
TV or VCR. For large-screen playback.,
editing. and recording from an outside
source. an audio/video pack is included
tor connection to a TV or VCR. The mun-
ual provides clear hook-up directions for
that, and they are accompanied by pienty
of illustrations.

When editing a tape that was recorded
earlier, the ViewCam serves as the source
VCR. Its tape counter makes it easy to
Keep track of the beginning and end of tape
sequences that you intend to keep. The
menu-edit setting can be used to minimize
the picture-quality reduction when dub-
bing tapes.

The A/V pack also allows users to tape
television programs for playback on the
ViewCam. On-screen menus are used to
control the VCR functions. (There is no
timer-record function.) An optional tuner
pack allows the VL-E30U to serve as a
portable television for real-time TV view-
ing. Both of those features are particularly
handy during slow times on vacation or on
long car trips with children, who can be
Kept entertained watching their favorite
shows or movies. A headphone jack pro-
vides some privacy and better sound than
the unit’s built in speaker.

It might not be fair to compare the VL.
E30U with its higher-priced predecessor,
but such comparisons are unavoidable. [f
money were no object, we'd certainly opt
for the Hi8 VL-100U, with its larger
screen. advanced features, and image-sta-
bilization system.

‘Then again, we are experienced cam-
corder users who enjoy using all the bells-
and-whistles provided on high-end units.
People who keep all their camcorder set-
tings on automatic whenever possible
wouldn’t even miss those features. Be-
sides, like it or not, money is an object!
When shopping for consumer electronics,
most of us decide first how much we can
afford to spend, and then comparison
shop.

When it’s stacked up against the compe-
tition in its price range. the ViewCam VL-
E30U definitely comes out on top. If we
werc shopping for an under-$1000 cam-
corder, the ViewCam would be our first
choice. |

It’s a Snap!

HANDYCAM SNAP! MODEL CCD-SC5
8mm CAMCORDER. Manufactured by
Sony Electronics Inc., 1 Sony Drive, Park
Ridge, N] 07656. Price: $1200.

On Halloween, we went to a neigh-
borhood party dressed as a black-widow
spider and a hangover sufferer, and we
carried along a camcorder that was dis-
guised as a old-fashioned box camera.
That camcorder was Sonv's Handvcam
Snap! (CCD-8CS). atiny 8mm camcorder
with 4 box-like shape and a 3-inch LCD
screen. The LCD doubles as a viewfinder
during taping, and as a monitor that shows
instant replays of the tapes that you record.

‘The Snap! doesn’t look anything like any
other §mm camcorder that we have seen—
not even the Sharp ViewCam also reviewed
in this issue, which is also equipped with a
3-inch LCD. Sony’s Snap! camcorder mea-
sures 52 X 4% X 34 inches. Weighing in at
i.4 pounds (minus the battery and tape),
it's easy to hold in one hand. The cam-
corder is designed to be held vertically
during taping. You can opt to leave the
LCD in its standard position, lying flat
against the camcorder, and hold the Snap!
up near cye level while taping. Or you can
flip the display up and out and hold the
camcorder lower, peering down to watch
the LCD viewfinder—ijust like you used to
peer down into those old box cameras, if
you're old enough to remember them. To
save battery power, you can turn the LCD
off and use the still-camera-like view-
finder.

When compared 1o standard camcor-
ders, there are very few visible controls on
the Snap!. and there aren’t many hidden
oncs cither. The most frequently used ones
are located at the top of the grip, within
easy rcach as the camera is held in the right
hand. At the top of the grip is a three-
position dial that switches the Snap! from
video-player. to video-camera. to power
off. Just in front of that dial is the red
RECORD/STANDBY button. Just in front of
and below that button, on the front of the
unit. is a lever that controls the camcor-
ders’ dual-lens system. Rather than a stan-
dard zoom lens, the Snap! provides just
two settings: wide-angle and telephoto.

Just below the LCD are buttons that set
the date/time stamp and that turn the LCD
on and off. A small volume-control dial 1s
found just above and to the left of the LCD.
Below it. set along side the LCD itself, is a
tiny screw that can be used to adjust the
color of the picture. (Sony suggests that a
serewdriver be used to do so. but notes that
color adjustments shouldn’t be necessary
in everyday use. We found no need to
fiddle with the color.) On the bottom of the
Snap! To the left of the screen is a covered
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compartment that is home to the video-
cassette player function controls (PLAY,
REW, FF, and STOP), the LCD-brightness
controls, the COUNTER RESET button, and
the DiSPLAY button that turns the on-screen
indicators on and off.

That’s about it as far as controls go. As
for other distinguishing features, there’s a
speaker just above the LCD and a mono,
omnidirectional microphone on the front.
Two slide switckes on the camcorder’s
nght side are used to open the battery
compartment and the tape well. A rubber
cover along the right front side of the cam-
corder lifts 10 reveal jacks for a micro-
phone and MIC/DC output, and video and
audio outputs. There is no video input,
which means tha: you can’t record 8mm
tapes off the TV for later viewing—on a
long car trip, for instance. Of course, you
can use the Snap! to view pre-recorded
8mm tapes, if you can find them in video
stores in your area.

As its name and the scarcity of controls
might suggest, the Snap! is quite easy to
use. Virtually everything is automatic. In
fact, there is only one variable to control:
You can choose between wide-angle and
telephoto lenses. You probably won’t want
to switch back and forth during taping,
however, because doing so creates a clear-
ly audible *“snap”* sound on the tape dur-
ing playback. (Perhaps that’s another
reason Sony chose to name it the Snap!.)
Sony recommends that you set the lens
switch before you begin to tape, and leave
itin that position. That’s sensible advice—
it's the way a zoom lens should be used
39% of the time.

There’s a price to pay for the almost
fool-proof videomaking and the instant
gratification of an-the-spot replays pro-
vided by the Snap! It allows very little
artistic license. For that reason, the Snap!
is not a camcorder for serious vid-
eographers.

Most people—especially those who
have shied away from camcorders until

now—are not striving for artistic perfec-
tion, and would rather not be bothered
with adjusting the exposure or creating
fades during taping. Nor do they expect to
create professional-quality productions.
What they want is a camcorder that’s easy
1o use, one that makes all the decisions for
them, one that provides the equivalent of
“video snapshots.™ Well. that’s an accu-
rate description of the Snap!.

We found the Snap! to be comfortable to
hold and use. With the LCD serving as a
viewfinder, you don’t have to hold the
camcorder up against your face. That
makes it easier to feel as if you're a part of
the action, instead of being stuck behind
the scenes. It also makes the camcorder
seem less threatening to camera-shy sub-
jects.

The 76,000-pixel. active-matrix screen
provides high resolution and good color
under most ambient lighting conditions,
thanks to a special anti-glare coating. A
snap-on sun screen further cuts down on
glare when taping outdoors, and it serves
to protect the LCD from dust and fin-
gerprints. Unfortunately, the Snap!’s com-
pact design makes it difficult to pick up the
camcorder without accidentally touching
the unit’s LCD screen.

The Handycam Snap! also provides a
viewfinder that is similar to those found on
fixed-focus cameras. There are times when
it makes sense to use it. Turning off the
LCD during taping significantly increases
battery life—from 40 to 75 minutes. Bat-
tery life during playback is about 45 min-
utes. The Snap! uses a lithium-ion battery
that is smaller than its NiCd counterparis
and that can be recharged without remov-
ing it from the camcorder. An on-screen
indicator keeps you informed of battery
status. When the battery gets very low,
another indicator flashes in the center of
the LCD.

We put the Snap! through its paces on
Halloween. That afternoon. we stood in-
side our door and taped trick-or-treaters as
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they approached the house. In that difficult
backlit situation. the Snap! did what we
expected—we ended up with trick-or-
treaters silhouetted against the afternoon
sun. That evening, we brought the cam-
corder to a costume party, where everyone
wanted to give it a try. None of the usually
camcorder-shy users had any trouble with
the Snap!, and even the kids found it easy
to hold and use.

Features like a buzzer that sounds to let
you know when recording has begun and
ended make the Snap! a snap to use. So
that everyone can get in the picture, an
included stand allows the Snap! to be set
on a table for remote taping. The remote
control operates both recording and play-
back functions.

A birthday was celebrated at the same
party. The Snap!, with its 5-lux minimum
illumination, managed to capture all the
kids" faces (albeit along with a bit of video
noise), itfluminated only by the candles on
the cake, as they sang a chorus of “*Happy
Birthday.”

The camcorder was quite a hit even be-
fore we demonstrated its playback ca-
pability, a feature that charmed adults and
kids alike—even the camcorder “'pro’s”
were impressed. It was obvious that the
tape had been made by several different
people, with varying levels of camcorder
experience. The result might not have been
a video masterpiece, but all of it was read-
ily viewable—and viewable immediately,
without being hooked up to a television
set. None of it suffered from the beginner’s
classic mistake of zooming in and out, and
in and out

Basically a point-and-shoot camcorder,
the Snap! won’t win any prizes in the
bells-and-whistles department (it didn’t
even win a prize at the Halloween party for
its box-camera disguise). But. if there had
been a prize at the party for popularity, the
Sony Handicam Snap would have been a
sure bet to win. [

“Sorry Ed, my computer just crashed.
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The Sounds of

Silence

ACCUMAT SOUND BARRIER AND
DAMPING MATERIAL. From: Schosche
Industries, Inc., 5160 Gabbert Rd., P.O.
Box 8099, Moorpark, CA 93020-8099;
800-621-3695, 805-523-0587. Price:
N/A.

According to a recent study by the Uni-
versity of Maryland, adult Americans
spend om average only 20 minwes a week
of their leisure time listening to music.
Does that mean all those CD’s and tapes
are sittiag unused in their owners’ enter-
tainment systems? Or that the millions of
dollars spent on radio advertising are go-
ing to waste?

The answer is no. Leisure time accounts
for only 40.1 hours a week, according to
the same study. It doesn’t include working
hours, or the time spent traveling to and
from work. Nor does it count the hours
spent in the car running errands.

Nothing can make a grueling commute
more bearable, or errands less boring,
than good music. Cars can be a great place
to listen to music, particularly when you
are alone. You can choose the music,
crank up the volume, and even sing along
without bothering anyone {as long as you
keep the windows rolled upf).

Cars, howzver, have some sericus prob-
lems as audio listening rooms, the most
important of which is noise. The engine,
tires, and wind conspire to reduce the usa-
ble dynamic range of any aucio system.
Some car-stereo systems have a compres-
sion switch for CD’s to beost iow-level
signals so they can be heard above the road
and engine noise. That’s one possible way
to combat the problem. We looked at the
situation from a different angle: why not
reduce the offending noise?

That’s just what we tried te do by install-
ing the Accumat vibration-damping and
noise-barrier material from Schosche In-

dustries. The test car was a 1988 Mazda
626. We took measurements of the interior
sourd levels at various speeds (idle, 30
mph, and 60 mph) at each stage of the
installation.

Our first set of measurements were
made before we installed anything. It con-
sisted of 15 measurements, five at each
speed. Measurements were made at the
inside ear level of the driver and three
passengers, and at floor level on the front-
passerger side, near the transmission.

Once we had our base-case measure-
memnts done, we were able to begin. Our
first treatment was to install a layer of Ac-
cumat AMT045 vibration-damping matc-
rial on the floor of the car. AMT045 is a
thin, flexible, viscoelastic material that is
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designed to reduce interior noise by reduc-
ing the vibration of the various panels that
make up a car’s body. Much of the noise
heard in a car isn’t transmitted through the
body, but is transmitted by the vibrating
body panels. Damping reduces the ampli-
tude of the vibrations, and thus reduces the
sound that is radiated.

Installing the material is not an easy job
for most people. Professional instaltation
by an experienced car-stereo shop is rec-
ommended. That’s the route we chosz.
According to our installers, when com-
pared with competing damping materizl,
Accumat AMTO045 is considerably easier
to install. It is more flexible, even in cold
weather, and has a superb self adhesive.

For the first treatment, we removed the
car seats, carpet, and the limited factory-
installed damping material. We then used
a mild solvent to clean the floor to ensure
good adhesion. We installed the AMT045
simply by peeling off the backing and
sticking it to the floor with its self adhe-
sive. To reduce the chance of creating
“bubbles,” or air pockets, we started from
one end of the material and worked toward
the opposite end. A wooden roller helpzd
to ensure good contact with the floor.

We covered the entire floor, although
such thorough coverage isn’t essential for
vibration damping. (Consider how placing
a finger on a crystal goblet will damp its
vibrations.)

After the material was in place, we re-
installed the carpet and the seats, and
drove to our testing labs for the next set of
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Somnd levels at idle with various noise-reduction treatments instalied. These mea-
surements were made at the driver’s ear position.
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measurements. To our ears, the results
were dramatic. The car had a pleasant,
dead sound, even while driving through
construction zones. It sounded much less
like a metal box on wheels. The measure-

ments showed significant noise attenua-
tion (5-8 dBA) at idle. Increasing speeds
showed decreasing attenuation: 1-3 dBA
at 30 mph, and virtually no attenuation at
60 mph.
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Sound levels at 60 mph with various noise-reduction treatments installed. These
measurements were made at the front passenger's ear position.

For our next noise-control experiment,
we installed a layer of Accumat AMT250
barrier material on the floor of the car.
AMT?250 is a two-layer material, with a
tough, flexible layer over acoustical foam.
We installed the material from as high as
we could reach on the firewall to the trunk.

When compared to the damping materi-
al, the barrier is more difficult to install. It
is thicker (¥4 inch) and therefore can make
the re-installation of the carpet and seats
troublesome. Also, it’s important that the
barrier cover the surface as completely as
possible. A gap in sound-barrier material
acts like an open window in an otherwise
soundproofed wall.

As we drove our car after the installa-
tion, we were impressed by the quieter,
more solid feel of the ride. The difference
did not scem as dramatic as what we
noticed when the damping material was
installed, but we felt that the improvement
was worth the effort nonetheless. We as-
sumed that the measurements would back
up our impressions, but we were wrong.

The measurements showed only the
slightest improvement. Puzzled, we
moved on to the next phase of treatment:
adding vibration-damping material to the
doors.

Because the AMT045 material had
given us our most significant improvement
when installed on the floor, we had high
hopes for it. The first time we slammed our
door shut, we felt the ditference. It felt
more like a Lexus than a Mazda. On the
road, our ears heard a quieter ride. Our test
microphone, however, heard no improve-
ment at all.

The measurements puzzled us. After
all, we have driven our car for years. and
we know what it sounded like. Why could
the changes that we heard not show up on
the measurement equipment?

At high speeds, the dominant noises are
tire noise and wind noise. We didn’t make
any attempt to counteract wind noise.
which would require, perhaps, sealing the
car better, redesigning the car body, or
perhaps installing absorptive material un-
der the headliner. Because our measure-
ments were taken on a concrete highway.
the tire noise was very high.

In our day-to-day driving, we don't
drive as much on concrete roads as we do
on asphalt. which produces significantly
less tire noise than does concrete. Perhaps
because our subjective evaluation was
made over a wider variety of conditions,
the improvements weren’t masked by tire
noise. One thing that struck us as we drove
the car was that wind noise increased.
Because we hadn’t done anything that
would affect wind noise, the only explana-
tion is that other offending noises were
reduced.

The controlled measurements do show,
however, that we went about things the

(Continued on page 62)
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Write On!

MP100 WRITING PAD. Manufactured
by Inforite Corp., 1670 S. Amphlett Bivd,
Suite 100, San Mateo, CA 94402;
800-366-4635, 415-571-8766. Price:
$299.

Pen-based technology has gotten a lot of
press lately, including here in Gizmo,
where we reviewed pen-based personal
digital assistants (PDA’s) last month. This
month, we look at how pen-based tech-
nology can be added to just about any PC-
compatible computer with the Inforite
MPI00 Writing Pad.

Most people don’t have pen-input ca-
pability on their list of requirements for a
PC, but we had it on ours. We needed a
way to get our signature into our computer-
generated correspondence. Then the docu-
ments—complete with our signature—
could be faxed to the recipient directly
through our computer’s fax/modem. With-
out the ability to add our signature elec-
tronically, we would have to print out a
letter, sign it, and then send it from a
traditional fax machine.

If you have signed for a package from
the United Parcel Service recently, you've
used the same technology that Inforite has
installed on its MP100. In fact, Inforite
also manufacturers the AS1050 *‘clip-
board” that UPS agents use. However, the
MP100 can do more than just capture sig-
natures. It can also act as a pointing device
in either the Microsoft Windows or MS-
DOS operating systems.

The Writing Pad measures about
6 X 8 X1 inches; the active pad area is
about 4 X 2% inches. Its resolution is
1024 < 1024 “pixels.”” Three buttons are
located along the top of the unit. A plastic-
tipped stylus is normally used for pad in-

put. There is nothing special about the
stylus. Anything that is hard, but that
won't scratch the pad can be used. For
many applications—such as using the
MPIOO0 as a pointing device—a fingernail
suffices.

Installing the MP100 is a two-step
(hardware and software) affair. The nard-
ware installation is rather straightforward:
The 9-pin serial connector is plugged into
a serial port (COM! or COM2) on your
computer, and the wall-mount AC adapter
is plugged into a jack on the back cf the
serial connector.

The software installation is a little more
complicated. However, because we exam-
ined a pre-production version of the soft-
ware, we didn’t have the benefitof a menu-
driven installation program, which was
still under development. The main task of
the installation program is to install the
proper drivers that are required by the
Writing Pad.

There are a couple of things 10 consider
when installing the software. The first is
that if you want to use the MP100 in Win-
dows, you must deactivate (or not install)
the drivers for DOS. Second, if you want
to use the Writing Pad in DOS, the con-
verse is true.

Another potential source of confusion
arises when the Writing Pad is installed
along with a mouse. A driver that allows
concurrent operation with a mouse and the
MP100 is included, so that a standard
mouse can be used for pointing, whik the
MPI00 is used strictly for signature cap-
ture.

We mostly used the writing pad in Win-
dows. Although the main reason we in-
stalled it was to capture signatures, we
soon found it to make a great replacement
for a mouse.

The MP100 has twe modes of operation:
relative (pointing) and absolute (writing).

WWW. asnefiearatadiahistorv.com

When the MP100 is in its relative mode, it
behaves very much like a mouse. For ex-
ample. if you were to pick up a mouse,
move it to the left, and then put it down
somewhere else, you wouldn’t expect the
on-screen cursor to move. The movement
depends only on the relative motion of the
mouse ball. Similarly, with the MP100 in
the relative mode. if you pick up the stylus
and put it down somewhere else on the
pad, the on-screen cursor doesn't move; it
reacts only to relative movement on the
pad.

In the absolute mode, the Writing Pad
acts like a pen on paper. If you lift the
stylus from where you had been writing,
say the right side of the pad. and place it on
the left side, the on-screen writing will
jump from the right to the left. That isn’t
too useful in Windows where you want to
point to something, but it is essential for
capturing handwriting, where the stylus is
typically picked up and placed
elsewhere—to cross a “'t" or start a new
word, for example.

The relative or absolute mode is chosen
with the center of the three buttons on top
of the pad. The left and right buttons act as
left and right mouse buttons.

A signature-capture utility called
MPDEMO is supplied with the MP100. It
can be used to capture signatures and place
them on the Windows clipboard for export
to other Windows applications. It can re-
size the signature for placement in a docu-
ment, which is important if the target
application doesn’t permit imported ob-
jects to be scaled.

The MP100 isn’t a mass-market prod-
uct. It is a good, although not an ideal,
*mouse” for Windows. It would be a bet-
ter mouse if the buttons were located be-
low, instead of on top of, the pad, but that
would interfere with writing. We'd like to
see software that would allow the pad to be
turned upside down for better use as a
mouse.

However, even if the MP100 Writing Pad
isn’t a perfect mouse, it's an ideal way to
capture handwritten data. In fact, the tech-
nology is sure to become more com-
monplace in the coming months. For
example, a new version of the pad, the
MP200, is targeted at retailers for point-of-
sale signature capture. It could do away
with paper credit card receipts that thieves
often use for fraudulent purposes. Alter-
natively, the Writing Pad could be used to
store an electronic version of a signature in
addition to a paper copy—the pad can be
used with a ball-point pen on top of paper
as a stylus.

Another potential application of elec-
tronic signature capture is in electronic tax
filing. The IRS isn’t quite ready to accept
electronic signatures, but it is possible that
they will be by the time your 1993 taxes are
due. [ |
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Food for
Thought

NUTRIBASE PERSONAL NUTRITION
MANAGER SOFTWARE. From: Cyber-
Soft, Inc., 3851 E. Thunderhill
Place, Phoenix, AZ 85044-6679;
602-759-4849. Price: $69.95.

*“You are what you eat” has never been
as true as it is today, when common head-
lines might read “Broccoli Reduces Risk
of Cancer” or “Thin Men Live Longer.”
If we want to live longer, healthier lives,
we have to make sensible nutrition
choices.

Unfortunately, there are several real-life
factors that prevent many of us from eating
wisely. At the top of the list is the lack of
time (or desire) to cook. Today's busy fam-
ilies tend to eat on the run. That means
dining at fast-food restaurants or bringing
home take-out meals. These days, a
**home-cooked"” meal can be a frozen en-
tree that’s been heated in a microwave
oven.

Two seemingly contradictory deterrents
to a sound diet are a lack of and an overload
of information. Those nutritional-infor-
mation panels on food packages provide a
lot of data, but don’t tell us how to inter-
pret the figures. Also, it seems that every
day a new study is published that tells us
what we should eat in mass quantities or
avoid like the plague. Those reports often
contradict last month’s findings.

There are some basic nutritional facts
upon which all the experts agree. As out-
lined in the national dietary guidelines, we
should ingest a variety of foods from the
different food groups (these days, different
levels of the food pyramid). We should aiso
maintain a healthy body weight (“yo-yo™
diets do more harm than good) and cut way
back on sugar, salt, and alcohol. Our diet
should be low in fat, especially saturated
fats and cholesterol, and should include
plenty of fruits, vegetables, and grain
products. Moderate daily exercise is also
recommended.

That sounds simple enough. Yet Ameri-
cans can't seem to get the hang of it. We
continue to eat twice as much protein as we
require. Our average percentage of calo-
ries from fat is 40%, quite a bit above the
recommended 30% (and double that of the
average person in Japan).

Perhaps some more detailed, yet prac-
tical, information is required. Does a
cheeseburger with lettuce and tomato on a
bun and a side of French fries with ketchup
qualify as a “variety of foods™? How do
you determine what “*healthy body
weight” you should be maintaining? If
you don’t add salt or sugar to your food,
are you really avoiding those substances?

If you eat out all the time, how do you
know what they’re putting in your food?

All of those questions. and many more,
are answered by NutriBase Personal Nu-
trition Manager software from CvberSoft,
Inc. The program is intended to allow
users to take control of their nutritional
intake, and meet their health and weight-
loss (or -gain) goals. The program con-
tains a huge database of food infarmation,
a personal-nutrition goal plarner and
tracker, a record-keeper. and a wealth of
information about diet, nutrition, exer-
cise, and health.

NutriBase contains compleie nutri-
tional information on more than 34,000
food entries, including 25.850 brand-
name items. 820! generic foods. and 2213
menu items from 43 different restaurant
chains. For each item, the program dis-
plays serving size, calories, total fat, satu-
rated fat. percentage of calories from fat,
protein, carbohydrates. fiber, sodium,
cholesterol, and alcohol. It’s alsc possible
to add your own foods in a categary called
“Personal Food Items,” either entering
them from scratch or by using existing

food listings to recreate your personal reci-
pes.

The program’s user-information section
allows you to input personal information
(age, sex. height, weight, exercise and ac-
tivity levels, goal weight, and desired
weekly weight loss or gain) NutriBase
then caiculates the daily intake of calories
and grams of protein. fat, carbohydrates,
and sodium required to meet your goals.

NutnBase's record functions allow you
to track your weight over a period of time,
record every morsel of food that passes
vour lips, and then compare it to what you
should be eating. The program can gener-
ate charts and graphs to map your pro-
BrEss.

The information section of the program
provides a mix of practical and inspira-
1ioaal advice. It includes a glossary of
food and cooking terms. helpful hints on
dieting and nutrition, and dieter’s quota-
tions. It also explains how NutriBase cal-
culates your goals, and how to determine
exercise intensities.

The program is quite easy to use. and
the manual is clzar and helpful. The main

NUTRiBASE

Personal Nutrition Manager
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menu lists the four main categories; click-
ing on one calls up sub-menus.

We started in the food database, and
found ourselves browsing through it for
quite some time—it's huge. Food sub-
categories include baby food, breakfast,
dairy, snacks, restaurant, prepared meals,
meats, vegetables, grains, and several
more. Within each group there is an in-
credibly detailed list of foods. The
“Meat™ category, for instance, included
more than 540 beef listings, not counting
the 20 or so *vegetarian beef” items.
Other meat entries included such ‘‘deli-
cacies” as alligator, antelope, squirrel, and
bear meat. Restaurant listings include en-
trees, side dishes, drinks, desserts, salad-
bar offerings, and even condiments from
such chains as McDonald’s, Dunkin’ Do-
nuts, Pizza Hut, Little Caesars, Arby’s,
Taco Bell, and others.

The program does more than simply
display the foods and their nutritional val-
ues. You can create high-to-low or low-to-
high rankings of food by one or more nu-
tritional factors. For instance, you might
create a list of restaurant (or frozen) pizza
ranked by calories, or by percentage of
calories from fat, or sodium content, or all
three. Clicking on any item in that list calls
up its complete nutritional data.

A query function (actually a Boolean
AND search) allows you to display a list of
food or foods that meet certain nutritional
criteria. For instance. we tried to find a
lunch meat with less than 15% calories
from fat and low sodium—Iess than 100
milligrams. We further refined the search
to include four brands that we've bought in
the past. The list was short: just one prod-
uct met our criteria. One slice of Healthy
Choice honey-baked ham has 15% calories
from fat and 90 grams of sodium.

We then tried the same search without
taking into account the sodium content,
and came up with eight choices. We still
kept an eye on the sodium level, and were
shocked to find a couple with 600 milli-
grams! Upon closer examination, how-
ever, we realized that those entries were for
six slices of Healthy Choice lunch meat—
and that illustrates one problem with the
program. The portions vary widely within
each category, making some comparisons
difficult and the results unfair.

We encountered another serious draw-
back to the program that was exacerbated
by the portion problem. The program is
aimed at folks who eat out at chain restau-
rants and dine in on prepared—canned,
frozen, prepackaged—meals and snacks.
Granted, that covers a large part of the
population. There are exceptions, like us,
who either cook meals from scratch using
almost no prepared goods, or dine at local
non-franchise restaurants.

To accommodate folks like us, Nu-
triBase provides a personal food item cate-
gory, but when we tried to add last night’s

pot-roast dinner. we were stymied. We had
hoped to enter the eight ingredients as they
appear on our recipe card. Unfortunately.
we couldn’t find listings for 2%2 pounds
beef for pot roast, 2 onions, | clove of
garlic, 1/4 cup of teriyaki sauce, 4 carrots,
etc. We tried dividing each ingredient by
ten (the recipe makes ten servings), which
is fairly complex in itself, but then we
couldn’t find a listing for %o stalk of cel-
ery.

When we tried to record today’s break-
fast, we found no listings for either bagels
or croissants, except for those served at
fast-food joints. Nor could we find the
60% margarine/40% butter spread we use.
(We had already discarded the outer wrap-
per for the spread, so we had no way of
determining its nutritional content.)

Assuming that you do find the foods that
you eat in the comprehensive listings sup-
plied, you can record your food intake
simply by clicking on Record while that
food is displayed on the screen. It's even
possible to set an alarm to go off if you try
to record a food that's too high in calories,
fat percentage, or sodium, according to
your personal goals.

Those goals are determined by Nu-
triBase after you've input some basic per-
sonal statistics. To help you determine
your ideal weight, the program provides
five different charts, ranging from the clas-
sic Metropolitan Life Insurance Company
chart to one from Weight Watchers. If the
goal based on the data you’ve input is
unrealistic—for example, if your lifestyle
is sedentary. you don’t do any exercise,
and you want to lose two pounds a week,
you could take in only 800 calories per
day—NutriBase warns you that such a diet
would be unhealthy, and advises you to set
different goals. Even if your goals are
practical, the system advises that you to
consult a doctor before beginning a
weight-reduction plan. As you continue to
input your food consumption and your
weight fluctuations, the program will gen-
erate charts and graphs to illustrate how
close to your goals you are.

The information section serves both to
educate and inspire the user. It contains a
lot of statistics about food, exercise, and
health, albeit poorly organized and some-
what repetitive. Dieting tips are common-
sense advice, but nothing that an experi-
enced dieter hasn’t heard before.

NutriBase won’t lessen the pain of diet-
ing. but it doesn’t promise to. It recog-
nizes that changing the eating habits of a
lifetime is a difficult, one-day-at-a-time,
process. It does try to make it easier to
come up with a personalized, sensible,
nutritionally sound diet based on your own
lifestyle and eating patterns. Particularly
for those who indulge in fast food and
preparcd meals, NutriBase can provide the
education and information needed to make
healthy food choices. |

SOUNDPROOFING MATERIAL
(Continaed from page 59)

ibra-
tion-damping and sound-barrier materi-
al requires the removal of the seats,
carpeting, and any factory-instalied
damping material.

wrong way. Also, they show that it is diffi-
cult to solve the engineering challenges of
noise control without a rigorous engineer-
ing approach.

For example, at the beginning of the
project, we never properly identified the
sources of noise that we were trying
counteract. How much of the sound level
in the passenger compartment was due to
engine noise being transmitted through the
firewall? Perhaps we should have been
more careful in installing the barrier mate-
rial there, even though it’s not an easy
place to get to.

How much of the sound level was due to
engine noise being transmitted through the
front windshield? Maybe we should have
added damping material and barrier mate-
rial to the hood as well. Why didn’t the
vibration damping in the doors improve
things (other than the providing a new,
comfortable thud)? Perhaps because most
of the noise transmitted through the doors
comes in through the glass, not the docr
itself.

We might go back and try to improve
our numbers a bit—maybe by adding
damping and barrier material to the wheel
wells and engine compartment. But may-
be we won’t. Our ears tell us that our car
sounds quieter. Perhaps more important, it
sounds different, and that difference
sounds good to us. Until all car manufac-
turers pay attention to sound proofing, Ac-
cumat barrier- and vibration-damping
materials are the next best thing. |
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Desktop PDA

PALMCONNECT CONNECTIVITY
SOFTWARE. From: Palm Computing,
Inc., 4410 El Camino Real, Suite 108, Los
Altos, CA 94022. Price: $129.

When we reviewed the Tandy Z-PDA
Zoomer personal digital assistant (PDA)
last month. the most difficult task was en-
tering the data that we needed to store. Pen
input is great for short entries made while
on-the-go. However. until handwriting
recognition is perfected. the keyboard is
far more efticient.

We had some other concerns, too. Even
with the Zoomer's long battery lite. more-
than adequate low-battery warning, and
backup lithium battery. what would we do
if the batteries died and crased all of our
data? Or, if our Zoomer was lost or stolen?

PalmConnect provides a way to back up
PDA datato a hard or floppy disk. and then
restore it to the PDA. Data that is entered
in PC versions of PalmAddress. Palm
Notes, and PalinSchedule can be trans-
ferred to Tandy's Z-PDA or Casio’s
Z-7000 PDA. The PC version of PalmAd-
dress can accept data from database pro-
grams or personal information managers
such as a Sharp Wizard or Casio Boss. The
only requircment is that the organizer or
database program be able to output com-
ma-delimited files.

PalmConnect comes with a PDA-to-se-
rial cable (JAE-10 to DB-9) and a DB-9 to
DB-25 serial adapter. Sets of 3% inch and
SY¥-inch high density diskettes are also
included.

Zoomer users should have little trouble
learning the user interface, because the
Zoomer intertace is available on the PC.
The address book on the PC looks just like
the Zoomer's address book. Text can be
entered via the keyboard. and “‘handwrit-
ten” notes or maps can be entered with the
mouse. (In our case, we tried to use the
Inforite MP10O Writing Pad reviewed
elsewhere in this issue. Unfortunately.
PalmConnect did not support its relative
mode, so “*drawing’” with the pad was as
difficult as drawing with a mouse.)

Installing PaimConnect is simply a mat-
ter of running the INSTALL.EXE pro-
gram. which copies files from the floppy
disk to a user-selected drive on the hard
disk. Our only difficulty arose when we
tried to install PalmConnect on a laptop
computer that had only one serial port. We
had to remove our serial mouse to open up
the port for communication. Unfor-
tunately, PalmConnect absolutely requires
a mouse. Other requirements are that the
computer be an IBM AT or better, with
640 kilobytes of RAM, 4 megabytes of
hard-disk space available, and VGA or
double-scan CGA video.
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Before tiles can be transferred between
the PDA and PC, the machines have to be
linked together with the cable that is sup-
plied with PalmConnect. The Zoomer's
serial port-has a JAE-10 connector, the
kind that is found on many notebook com-
puters. The other end of the six-foot cable
has a 9-pin serial **D" connector. A 9-pin
to 25-pin adapter is also included.

When evervthing was plugged together,
we turned on both machines. On the PC,
we ran the PALMCONN.BAT file. which
brought up the Geos file manager. From
there. we clicked on the Connect menu,
and chose “File Linking.” A box saying
“Attempting to connect™ then appeared.

The software for linking to the PC is
built into the Zoomer. We simply pressed
the launch icon. and chose *Utilities™
from the launch menu, * Preferences™
from the Utilities menu, and " Connect™
from the Preferences menu.

When the two machines establish com-
munications, new drive icons appear on
both the PC’s and the Zoomer’s screen. On
the PC. the new drive—called Remote-b
or PDA-b. or any name you choose to give
it—represents the Zoomer. On the Zoo-
mer, the new drive represents the PC. We
were able to back up our PDA data by
selecting the appropriate files and copying
them to the new “*drive.™

The PalmCaonnect packaging is slightly
misleading. The illustration shows a hand-
aritten entry being made on the PDA’
calendar. A PC in the background shows
the same calendar ard entry. Such real-
time transfer isn’t possible, however. The
computer can run PC-versions of some of
the Zoomer’s software, but the link is only
for file transter. The computer can't run the
Zoomer's software, and the Zoomer can’t
run the PC's software

Running the PalmAddress, PalmNotes
and PalmSchedule applications on the PC
is almost identical o running Address
Book. Note Book. and Date Book en the
Zoomer. However, the PC software al-
fowed us to create a complete address book
using our keyboard for entry—a far more
plcasant task than doing it on the Zocmer

Unfortunately, the tourth main applica-
ton in the Zcomer. Pocket Quicken, re-
quires a separite program for transferring
its data to Quicken for Windows. A cou-
pon supplied with PalmConnect Can be
used to order the transfer disk for $19.93.
The coupon also allews you to purchas
both the transfer disk and Quicken far
Windows for $45.

PalmConnect should be essential for
anyone who owns a Zoomer's PDA- We're
tempted to say that the Zoomer isn 't really
complete without it. ]
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Fox 4 Record Universal:-Remote

—

ELECTRONICS WISH LIS

Recoton Wireless Headphones

64 Beethovan’s Fifth on CD-ROM

For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.

“No-Brain’’ Remote

Couch potatoes who have as little desire to exercise the ““muscle’ between their
ears as the muscles in their bodies should flip for the **No-Brainer Entertainer. ™
Also known as the Fox 4 Record {from Fox Electronics & Technology. Inc. (265
Eisenhower Lane South, Lombard, IL 60148), the device is a universal remote
control that can program virtually any remote-controlled VCR for automatic
multi-program recording. The unit’s built-in clock and calendar display the time
and date in its LCD window. To activate automatic VCR recording, the user is
prompted to enter the program’s date, time, and channel. The Fox 4 Record is then
set on a coffee table, or anywhere with a clear line of sight to the VCR. At the
appropriate, time the “*No-Brainer Entertainer” turns on the VCR, changes the
channel. starts and then stops recording. and turns off the VCR. Timer settings for
up to four different TV programs can be stored in the remote’s memory. The Fox 4
Record serves as a replacement remote for up to four different video devices.

Price: $50.
CIRCLE 56 ON FREE INFORMATION CARD

Wireless Peace-Makers

In households that include a hard-of-hearing family member (and many that
don’t), it’s common to have a running battle over the volume of the TV or sterco. If
it’s loud enough for that person to hear, it's so loud that no one else can hear
himself think. Recoton (46-23 Crane Street, Long Island City, NY {1101) offers
two solutions to the problem, with their W200SX and W500 wireless stereo
headphone systems. Both models use 900-MHz RF technology to transmit audio
150 feet or more to stereo headphones. The W200S X combines a small transmitter
(which features an integrated circular antenna), a shirt-pocket-sized receiver. and
a headset. Users can substitute virtually any other low-impedance headphone for
the one supplied. The patented W500 system pairs the same transmitter with a
lightweight, comfortable headphone that contains all necessary RF-receiving
circuitry. Because RF signals travel through walls and floors without suffering
degradation, the wireless systems can be used for outdoor or other-room listening.
as well as for assistive listening devices. The wireless headphones can also provide
peace in families that include video-game addicts. Price: W200SX, $129.99;

W500 (pictured here), $159.99.
CIRCLE 57 ON FREE INFORMATION CARD

Classical CD-ROM

Classical music takes on a few new dimensions in Beethoven’s 5th: A Multi-
media Symphony from Interactive Publishing Corporation (300 Airport Ex-
ecutive Park, Spring Valley, NY 10977). The CD-ROM disk blends stereophonic
and visual presentations to allow the user to *“fully comprehend the vision and
message behind one of the most brilliant minds in musical history.” The user can
view each movement, along with information on the inner workings of the
symphony. Clicking on any section of the orchestra initiates commentary on that
section. The disk also brings to life the influential people and elements in
Beethoven’s life, which is traced in a detailed biographical time line. Three
games—"Play the Tune.” ““Match the Tune,” and *“Tune on Trivia”—test the

user’s musical expertise. Price: $59.95.
CIRCLE 58 ON FREE INFORMATION CARD

Decorative Wireless Doorbells

Available in a variety of attractive textured patterns surrounded by hardwood
trim, the Reflex SL-6171 Series decorative wireless doorbells from Heath Zenith
are stylish as well as functional. Radio signals are used to transmit between the
pushbutton transmitter, which can be mounted outdoors with the included screws
or double-sided tape, and the chime, which can be wall- or ceiling-mounted
indoors. The wireless signal is coded so that it will not interfere with other
wireless products. and has an effective range of up to 50 feet. The volume level of

the ding-dong chime is adjustable. Price: $39.97.
CIRCLE 59 ON FREE INFORMATION CARD

WWW. adnefiearatadiahistorv.com
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the Free Information Card.

CD Accessory Kit

The Sound To Go kit from Memtek Products (P. O. Box 901021, Fort Worth, TX
76101) contains everything needed to keep a portable CD player clean and sate
The package includes a soft CD-player carrying case and Memtek's Compact Dise
Radial Cleaner and CDL-100 laser-lens cleaner. The CD Radial Cleaner thor-
oughly and safely cleans the compact-disc surface in a straight line, from center to
edge and back. It includes a tray that holds the CD during cleaning. a pump-spray
bottle of a cleaning solution that won't leave any residue, and a cleaning pad made
of a micro-thin fiber with a non-abrasive cloth to remove fine particles of dirt and
dust. The CDL-100 laser lens cleaner, which resembles an ordinary CD but
features a two-brush cleaning system, is inserted into the CD player and plays
music and voice instructions during the cleaning process. Price: $29.99.
CIRCLE 60 ON FREE INFORMATION CARD

Wizard Add-On Card

Users of Sharp’s Wizard 9000 Series organizers can add yet another function
with Rupp Technology Corporation’s (3228 East Indian School Road, Phoenix.
AZ 85018) Time & Expense Card 9000. The 1C card helps Wizard users effec-
tively track and manage their billable time expenditures and specific expense-
related business records, and to print-out copies. Users can instantly enter time
records and compute billings by client, project, type of service, and/or activity.
The card also contains an Expense Manager function for tracking all types of
expenses and any related data (dates, payment method, check numbers, efc.). It
includes fields for mileage and other travel expenses and records for tax prepara
tion. An Itinerary Manager logs travel, lodging, and rental-car information. The
Time & Expense Card 9000 also offers a currency-conversion function. Each
function contains open fields that can be customized for the user’s applications.

Price: N/A.
CIRCLE 61 ON FREE INFORMATION CARD

Camcorder Battery Eliminator

If you use your 6-volt camcorder on the road—or on the sea—Sima Products
Corporation’s (8707 North Skokie Blvd., Skokie, IL 60077) Universal Battery
Eliminator will allow you to use your auto or boat battery as the power supply for
camcorder recording. The Battery Eliminator plate is attached to the camcorder in
place of the camcorder battery, and its six-foot cord is plugged into a cigarette-
lighter socket. When not in use, the compact, portable device can be stowed in a
glove box or under a seat. It is compatible with virtually all 5-volt JVC, Panasonic

Sony, and Hitachi camcorders. Price: $34.95.
CIRCLE 62 ON FREE INFORMATION CARD

Faxphone with Digital TAD

Aimed at small businesses and home offices, the Faxphone 17A from Canon
U.S.A., Inc. (One Canon Plaza, Lake Success, NY 11042) is a compact, efficien
facsimile machine with a built-in digital answering machine. The answering
machine can store up to 59 messages in memory. Because it's digital, it offers
instant playback and allows users to repeat, delete, or skip individual messages as
needed. A remote-retrieval function provides the convenience of listening to
messages when away from home or out of the office. Fax features include
automatic identification of incoming fax and phone calls. eliminating the need for
a separate line; auto redialing at programmable intervals; delayed transmission;
automatic document feeder; and 16-level gray scale. Price: $795.
CIRCLE 63 ON FREE INFORMATION CARO

WWW. akrerieaniadiahistary.com

MEMOREX oV NRIQSe

Memtek Sound to Go CD-Cleaning Kit

T?PE Car Rental «HENU

Expense Management STORE |
[DlT MCDE CQNC EL CLERR FIELU

OATE: AUG 21,1993 (SAT) SECRET

2 RNDUHT $H9 93 j MRRK
Currency Converswn m-
= Sell Rate Foreign
180.23]=| +.32)x|  23.28]
e CrToNL 3 T equest, ot
5 ntdd

time it custom || cus

mxpense|litinerary

olo

. .

tom

Sima Universal Battery Eliminator

65


www.americanradiohistory.com

ELECTRONICS WISH LIST

MERCEDES-BENZ W-202 HOSE~

Mercedes with Bose Acoustimass System

66

Panasonic Big-Screen TV

For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.

Acoustimass-to-Go

Three 1994 models of Mercedes-Benz SL coupe/roadsters will feature the first
automotive applications of Bose Corporation’s (The Mountain, Framingham,
MA 01701-9168) Acoustimass loudspeaker technology. Acoustically tailored
Bose audio systems are already standard on all S-class sedans and coupes. and
Acoustimass speaker systems will be standard in the SL320, SL500, and SL600
cars in the United States and Japan (optional in Europe). Acoustimass speaker
technology launches sound via two air masses to produce a deep, pure bass sound
with no audible distortion. Using computer measurements to evaluate the car’s
interior dimensions, driver and passenger listening locations, and acoustic proper
ties of the seat leather, carpzting, and dashboard materials, Bose acoustically
customized the system for the Mercedes-Benz automobiles. Speaker components
are placed for optimum performance, and the system is automatically equalized.
The system features a four-channel amplifier/equalizer with 200 watts of power
(continuous) built into the Acoustimass module. Positioned behind the driver’s
seat, the module contains a §.25-inch woofer. Two 2.5-inch Twiddler drivers are
mounted in infinite baffles above the package area, and a tweeter and full-range
driver are located in both the driver and passenger doors, for a total of seven

loudspeakers in the car. Price: N/A.
CIRCLE 64 ON FREE INFORMATION CARD

Handheld Basketball Scorebook

Basketball coaches, fans, and players can instantly view team or player statistics
at any time during or after a game, with the Baskerball Star Pro electronic
scorebook from Vertical Spcrts, Lid. (2799 Middlefield Road, Palo Alto, CA
94306). About the size of & TV remote control, the device uses proprietary
software and a 4-bit microcontroller to record a running total of data for an
individual player or an entire roster of up to 15 players. Coaches can track each
player’s performance by entering the player’s jersey number and then pressing the
appropriate key for any scoring or play-making action. The device provides instant
stats on two- and three-point shots made and missed, foul shots made and missed,
total points scored, offensive and defensive rebounds, assists, steals, turnovers,
blocks, and fouls. The Basketball Stat Pro can instantly calculate and display
shooting percentages from the two- and three-point ranges and foul line, as well as
a summary of the above statistics for a single player or the whole team. A serial
port allows data to be printed or downloaded to a PC for aggregate season

statistics. Price: $129.
CIRCLE 65 ON FREE INFORMATION CARD

Big-Screen TV

The 60-inch Model 60SX4K UltraVision projection TV features Hitachi Home
Electronics (America)’s (389D Steve Reynolds Road, Norcross, GA 30093) ex-
clusive UltraBlack high-contrast dark-tint screen, said to increase contrast by
more than 30 percent. An “HDTV color-correction” lens system and digital
convergence are used to attain 1000 lines of horizontal resolution. ’l}:e set comes
with the illuminated Genius™ remote, which works with 48 brands of VCR's and
11 cable decoders, and can control CD and laserdisc players as well. In low-light
situations, 16 commonly used buttons can be illuminated. A second, streamlined
remote is also included. The UltraVision features a four-channel amplifier and
digital signal processing for Dolby Pro Logic capability. The TV can generate
impressive sound from stancard stereo sources by electronically synthesizing
extra channels. Other features include quick-freeze picture-in-picture, child lock,
a message center with up to three messages, on/oft timers, and favorite-channel

groupings. Price: $4399.
CIRCLE 66 ON FREE INFORMATION CARD
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adio-frequency (RF) inductors
chd transformers can be

made using a number of dif-
ferent core materials. The main dif-
ference between the materials is their
permeability (denoted ) . Since coil
inductance is directly proportional to
the permeability of the core, the ma-
terial chosen determines the amount
of inductance-per-turn the coil will
have. So, high permeability can result
in very large inductances with only a
few turns. Since the cores used for the
inductors you use in your projects is
then so obviously important, you
should be aware of the kinds of cores
available and how to chose between
them. In the course of this articie, we'll
provide that information as well as
look at a special coil form
called a “binocular core”
and ways to simulate bin-
ocular cores with more
readily available core
forms.

Toriodal Cores. For
powdered-iron and fer-
rite materials, the induc-
tance per a set number
of turns is called the ma-
terial's "A " rating. For
powdered-iron cores, an
A_rating is stated in terms
of microhenrys- (uH)
per-100-turns, while ferrite
is rated in millihenrys-
(mH) per-1,000-turns.

Of course, the shape or “form” of a
core is important, too. The toroid is
perhaps the most common form of
fixed core for making RF coils. Figure 1
shows the familiar toroid inductor in
monofilar (Fig. 1A) and bifilar (Fig. 1B)
winding styles. The monofilar style is
used to make ordinary inductors for
use in active-RF circuits and in RF-fitter
circuits. The turns of wire are spaced
out over 270° of the circumference of
the toroid core. The 30° gap at one
spot servestoreduce the stray capac-
itance of the winding to a minimum.
There would be a tremendous
amount of siray capacitance if the
coil were wound over the entire cir-
cumference of the core.

The bifilar style is used in wideband
RF transformers, BALUN transformers,
and related devices. In this style of
winding, two wires are wound parallel
to each other at all points along the
circumference of the core. A frifilar

“Binocular”
€oil Forms

Here’s an alternative to toroidal cores for

inductors, transformers,
and baluns in RF
circuits.

BY JOSEPH J. CARR

winding uses three wires, and even up
to five paraliel (or “pentdfilar) wind-
ings have known to be useful.

A related bifilar winding style is
shown at Fig. 1C. This type of winding
calls for the two (or more) wires of the
winding to be twisted together before
being wound on the core. The wires
can be twisted fogether using a hand
drillor, if you are very careful and wear
safety glasses or goggles while doing
it, a slow-speed electic drill. Fasten
the two (or more) wires into the drill
chuck, and then anchor the opposite
ends (I usually use a bench vise for
that).

Now let me take a moment to
prove the value of choosing the right
foroidal core: Recently, | have been
working with circuits for the AM-
broadcast band (540-1700 kHz), so |
needed some pretty large induc-
tance values. For example, when a

WWW. aknefieaatadiahistarv.com

standard 365-pF capacitor is used to
tune the AM band, an inductance of
cbout 225 pH is needed. At lower fre-
quencies (LF and VLF), even higher
inductances are needed. To achieve
such inductances with Type-15
powdered-iron 0.44-inch toroid core
(i.e. the T-44-15 RED/WHT core) would
require 117 turns. That's a iot of wind-
ing. In fact, it may not even be possi-
ble to fit that many turns on a 0.44 inch
core. When switching to ferrite, which
tends to have higher A values than
powdered iron, it is possible to get
away with fewer turmns. For example,
the 225 pH coil wound on a FT-50-43
{(with an A of 523) would require only
21 turns.

Binocular Cores. The
toroidal core has a cer-
fain charm because it is
easy to use, predictable,
and inherently self-shield-
ing (by virtue of its geom:-
etry). However, the bin-
ocular core also offers
very high permeability in
a small volume (see Fig.
2). It, too, can provide
very high inductance val-
ues without being exces-
sively large. A binocular
core of Type-43 ferrite of
about the same weight
and size as the T-50-43
{(which has an A, of 523)
has an AL value of 2,890;
only 8.8 turns are required fo achieve
225 pH on this core!

There are actually two different
types of binocular core in Fig. 2. A
Type-1 binocular core is shown in Fig.
2A Itis larger than the Type-2 (Fig. 2B),
and has larger holes. It can, therefore,
be used to form transformers and very
large values of inductance. The
Type-2 core can be thought of as a
two-hole ferrite bead.

Table | shows several popular-size
binocular cores and their associated
A, values. The two center digits of
each part number indicates the type
of ferrite material used to make the
core (e.g. BN-xx-202), while the last
digits refer to the size and style of the
core.

Three different ferrite materials are
commonly used in binocular cores:
namely types 43, 61, and 73. The
Type-43 material is a nickel-zinc fer-
rite, which has a permeability of 850. it

$01U0408|3 Jendod ‘P66 udy
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Fig. 1. These toroid cores: are A) single
wound; B) bifilar wound (three wires
would be trifilar wound); and C) twisted
bifilar wound.

is used for wideband fransformers up
to 50 MHz, and has high attenuation
from 30 to 400 MHz. It can also be
used in tuned RF circuits from 10 to
1000 kHz. The Type-61 material is aiso
nickel-zinc; it has a permeability of
125. It offers moderate-to-good ther-
mai stability, and a high "Q" from 200
kHz to 15 MHz. That core can be used
for wideband transformers up to 200~
MHz. The Type-73 material has a per-
meability of 2,500 and offers high at-
fenuation from 500 kHz to 50 MHz.

Figure 3 shows some Type-1 bin-
ocular cores wound in various ways.
The normal manner of winding the
turns is shown in Fig. 3A; the wire is
passed from hole-to-hole around the
central wall between the holes. The
published A, values for each core are
based on this style of winding.

An edge-wound coil is shown in Fig.
3B. In that coil, the turns are wound
around the outside of the binocular
core. To check the difference, | wound
a pair of BN-43-202 cores with ten
turns of No. 26 wire; one in the center
(Fig. 3A) and one around the edge
(Fig. 3B). The center-wound version
produced 326 pH of inductance,

TABLE 1—CORE CHARACTERISTICS

Part No. Size Style
Value (0.d./i.d./HT)

N300 2690 0.525/0.150/0.550/0.295 £
 BN432302 | 68O 0.13640.035:0.093/0.080 1
CBNAZ2A02 | 1277 0.280/0.070/0.240/0.160 &
- BN-43-3312 5400 0/766/0.187/1.00:0.375 1
. EN437051 | 6000 1.130/0.250/1 130/0.560 1
BNst202 | 425 0.5250.15040.550/0,295 §iid
CBNE1-2302 | 100 0.136/0.03510.093/0.080 1.
BNB12402 | 2680 0.280/0.070/0.240/0.160 1
CENBLAT0Z | 420 0.250:0.050/0.470:— 2
CBN-G1-1802 | 310 0:250/0, 05000, 250/— 2
BN-T3202 | BS00 0.525/0.150/0.550:0.295 1
BN-73-2402 a0 | . 0.2750.07002400.160 1

while the edge-wound unit produced
276 pH.

Counting the turns on a binocular
core is a lithe different than you might
expect. A single "U” shaped loop that
enters and exits the core on the same
side (Fig. 3C) counts as one turn. When
the wire is looped back through a sec-
ond time (Fig. 3D) there are two turmns.

Fig. 2. With regard to binocular cores,
there are two kinds: regular or Type-1
(A), and bead or Type-2 (B).

aliohistary caom

Fig. 3. Binocular cores can: be center
wound (or normal) (A), edge wound (B),
have a single-turn winding (C), or have
a multiple-turn winding (D).

Winding the Binocular Core. Some
people think that it is easier to use
binocular cores than toroids. After
spending a rainy weekend winding LF
and AM-broadcast-band coils, | am
inclined to partially agree. However,
only partially, because while they re-
quire few turns, it takes some experi-
menting to figure out the best way to
wind them. | came up with two related
methods: The first method is shown in
Fig. 4. For that technique, the core is
temporarily affixed to a stiff piece of
cardboard stock, suchasa 5x 7 card,
or a piece cut from the stiffener used
in men’s shirts at the laundry. The card-
board is taped to the work surface,
and the core is taped to the card
board. One end of the wire that will be
used for the winding is taped to the
cardboard with enough leader (2-3
inches) to permit working the end of
the coil once itis finished. Pass the wire
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TAPED TQ
TABLE

CARDBOARD

BINOCULAR
CORE

WIRE BEING
THREADED

Fig. 4. For this method of winding binocular transformers a piece of cardboard is

needed to secure the core.

BINOCULAR CORE

SOLDER

SOLDER
)

=

f “\H‘“
/ PUSH TERMINALS
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A
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HOLES

0.100 INCH

Fig. 5. This method of winding and
mounting binocular transformers results
in a header for easy installment of the
coil.

back and forth through the holes to
make the desired coil and then an-
chor the free end to the cardboard
with tape. If the device has more than
one winding, make each one in this
manner, keeping the ends taped
down as you go. Once all of the wind-
ings are in place, seal the assembly
with Q-Dope or some other sealant
(RTV silicone, rubber cement, etc) Q-
Dope (which is made by GC Elec-
tronics) is intended for inductors, and
can be purchased from GC product
dealers, or by mail from Ocean State

ToROID | B =t
CORES | fri

Fig. 6. A custom homebrew binocular
core can be made from toroids by
arranging them as shown.

Electronics (P.O. Box 1458, 6 Industrial
Drive, Westerly, RI, 02891; Tel.
401-596-3080, orders only:
800-866-6626, FAX: 401-596-3590).

The second method involves mak-
ing a header for the binocular core.
Figure 5A shows the basic configura-
tion for my homebrew header (a DIP
header can also be used). The head-
er can be permanent, and used to
install the inductor in a circuit just like
any other coil with a header. The pins
shown are perfboard push terminals
(available anywhere that perfboard
and printed-circuit making supplies
are sold). They normally connect wir-
ing or component leads to a perf-
board.

As for the perfboard, | use the type
that has solder terminails so that the
push terminals can be held to the
board with solder. Otherwise, they
have a distinct tendency to back out
of the board with handling. If built on
the appropriate perfboard, the 0.100-

WWW. atmeidcaanadioRisterv.com

TOROIDS

VIEW

Fig. 7. For high-power applications, it
is possible to make a homebrew
transformer with a single-turn winding
made of brass tubing and printed-circuit
material, as shown here.

inch on-center lead spacing will
make it compatibie with most pre-
fabricated circuit boards. | found that
a small segment of perfboard (five
rows by nine columns) with 0.100-inch
on-center holes (see Fig. 5B) was suffi-
cient for the 0.525 x 0.550-inch BN-
xx-202 form. Of course, larger or smalll-
er pieces of perfboard can be cut to
accommodate other binocular-core
sizes.

When the header is finished, the
binocular core is fastened 1o the top
surface of the header with tape, and
then the pins of the header are
pushed into a large piece of perf-
board. This step is done to stabilize the
assembly on the work surface. it might
be a good idea 1o affix the second
piece perfboard to your workbench
with tape to keep the assembly from
moving about as you winc the coils.

Once the header and core are pre-
pared, ihen it is time to make the
windings. Scrape the insulation off
one end of the wire for about Y2 inch.
An X-acto knife, scalpel, or similar toot

(Continued on page 98)
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Electronic Paint Shaker

A story guaranteed to shake things up.

haking up old cans of spray

paint is a common. and time-

consuming workshop task. This
article will tell you how to automate
the job using machinery you probably
already have. The key elements are a
microcomputer and a dot-matrix
printer. The can of spray paint is held
in a fixture attached to the platen
knob onthe printer, and a special pro-
gram rotates it continuously for 8 min-
utes, rendering the paint as good as
new even if its been on the shelf for
years.

Construction. To build the elec-
tronic paint shaker, you'll need a re-
placement knob for your printer
(easily obtained from a junked printer
of the same or similar model), two
pieces of sheet metal about 2 x 4
inches, and some boilts, nuts, and
threaded spacers. Figure 1 shows how
the parts go together. The amount of
bend in the sheet metal pieces is not
critical, but a slight bend is necessary
in order to hold the paint can prop-
erly.

BY MICHAEL A. COVINGTON, N4TMI

ama] an
[ !

SPACERS

—
; ‘5m£“” y

KNOB
Fig. 1. The paint-shaker module can
easily be made by mangling a perfectly
good printer-platen knob.

Installation. To install the add-on
paint shaker, first insert a can of paint
into it and tighten the long bolts—but
not too tight or the can may rupture
and explode. Then pull off the printer’s
platen knob and attach the paint-

WWW. atmeisaatadiohistery. com

shaker assembly in its place. Finally,
remove any paper from the printer
(uniess you really don't care about the
cost of operation) and insert a small
piece of plastic in front of the paper-
out sensor to fool the printer into think-
ing its loaded with paper.

Software. Its quite possible to mix
paint while running ordinary print
jobs, but chances are you'll want to
use dedicated software for more ad-
equate performance. Listing 1 shows
an assembly-language program for
an IBM-compatible that sends 67
form feeds to the printer (exactly the
right number for a good 8-minute
shake on an Epson FX-85). Once en-
tered and assembled, all you do is
type the name of the program (which
the author called “shake™), and the
computer does the rest.

An important aspect of this pro-
gram is its multitasking simulation;
since the printer buffers the 67 form
feeds, your PC can proceed with
other work immediately! If you send

{Continued on page 97)
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By Marc Ellis

The NBS
Crystal Set

ANTIQUE RADIO

ack in the January

1994 column, | infro-
duced a crystal-set project
that had to be put on ice
for awhile in order to pro-
vide timely coverage of the
Antique Wireless Association
national conference. Now
we're ready o proceed
again, and I'd like to start
by reviewing what’s been
discussed to date.

This is a general view of the NBS crystal set. The cylindrical
object in back of the panel is the 76-turn tuning coil.

This project was con-
ceived in response to many
reader requests for informa-
tion on how 1o build an old-
fime crystal set. Since the
classic receiver of this kind
used a tuning coil wound
on an empty Quaker Oats
canister, and I'd heard that
Quaker Oats had once
published plans for such a
radio, | began by calling up
the Quaker Oats archivist.
She couldn't find evidence
that such plans had existed,
but sent me a fascinating
mid-1920's newspaper ad
(see January column) for a
promotional crystatl set fac-
tory-built entirely (crystal
detector, binding posts, coil
and all) on a "Quick Oats”
canister.

Quaker Oats still sells
"Quick Oats’ (and other
products) in those neat
round canisters. But that

particular set would be
hard to duplicate for a vari-
ety of reasons. For one
thing, the tuning coil is
wound underneath the
Quaker Oats product label,
50 an authentic ook would

be quite difficult to achieve.

For another, scratch-build-
ing the sliding-contact
funing mechanism (no tun-
ing capacitor was used in
the setf) might be a bit
challenging for the aver-
age home builder.

THE BUREAU OF
STANDARDS SET
Accordingly, | decided to
look around for a more
practical project—prefera-
bly one that used a coil
suitable for winding on a
Quaker Oats canister. i fi-
nally found what | wanted
in an old book titled "How
1o Build your Radio Re-
ceiver” (edited by Banning
and Cockaday and pub-

lished by Popular Radio, Inc.

in 1924). The design is billed
as ™ ...are-creation of the
famous Bureau of Stan-
dards receiver, brought up
to date with a suitable
wavelength range . .. pub-
lished by permission of the
Director of the Bureau of
Standards of the U.S. De-
partment of Commerce.”

| can't tell you anything
further about the origins of
the set. However, since a
wavelength change was
necessary to achieve
broadcast reception, I'm
surmising that the radio was
originally designed for re-
ception of long-wave (i.e.
below the broadcast band)
commercial and marine
stations.

Like the Quaker Oats pro-
motional radio, the NBS set
is a very simple design
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using no tuning capacitor.
Stations are selected by
varying the inductance of
the tuning coil—though in
this case, the adjustment is
made by switching coil taps
(an easier arrangement for
the average builder to
tackle) rather than manip-
ulating a sliding contact.

The original construction
article provides complete
details for fabricating every
part of the set wom scratch,
including the crystal-detec-
tor stand and the tap
switches used for station se-
lection. But, folks, | have to
tell you right now that I'm
not into fashioning small
parts from scraps of metal. |
plan to use a commercially
available detector stand
and Radio Shack rotary
switches for my version of
the radio. However, | will
provide details on the origi-
nal tap switches. Those of
you that have the patience
to construct them will cer-
tainly achieve a quaint, old-
fashioned look!

NN

Here's the schematic of a
tapped-coil crystal set that is
very similar to the NBS
version. Tuning capacitors
(dotted lines) are not used.
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GENERAL
CONSTRUCTION STYLE

As the general view
shows, the NBS radio em-
ploys a simple breadboard-
and-panel layout. The cylin-
drical object behind the
front panel is the tuning
coil, which is normally con-
cealed under a box-type
cover {not shown) that fits
over and around the front
panel. Notice the home-
made crystal holder and
tap switches. Even the bind-
ing posts are home made,
utilizing thumb-nuts from
discarded dry cells.

A complete "how it works”
discussion will be found in
the January column. But |
think it's important, at this
fime, to review the radio’s
tuning arrangement. So I'm
repeating the schematic di-
agram on these pages.

This schematic is not from
the NBS set article—which
showed mechanical con-
struction details only. It's for
another radio of the same
era and almost identical in
design. Note that the coil
inductance is adjusted by
means of two separate tap
switches {corresponding to
the two switches you see on
the general view of the
receiver). The tuning ca-
pacitors (which are shown
dotted) are not used in the
NBS radio.

As the schematic sug-
gests, one of the two
switches (the lower one)
cuts coil turns in and out of
the circuit in groups of five,
The upper switch cuts single
turns in and out. While not
as flexible as the sliding-
contact method of tuning,
this method provides fairly
close frequency control.
Coarse adjustments can be
quickly made with the
“fives” switch, followed up
by fine adjustments with the
“ones” switch.

And here we've put our
finger on another dif-
ference between this
schematic and the NBS set

design. As you'll see when
we get down to the details
of constructing the coil, our
coarse switching will be
done in groups of six turns;
our fine switching in groups
of two.

COIL CONSTRUCTION
ISSUES

As | mentioned earlier, |
really had my heart set on
using a Quaker Oats box as
a form for the tuning coil on
this set. As it turns out, | had
to compromise, but only by
a little bit. To understand my
problem, we'll have to take

been wound on a cylin-
drical cardboard one-pint
container of a type |
havent seen around in
years. The smallest diame-
ter Quaker Qats container
now on the market is that
used for the "Quick Oats”
product (the same praduct
whose container was used
to make that promotional
crystal set). It has a diame-
ter of four inches.

To see how the length of
the coil would have to
change to maintain the
same inductance with the
larger diameter, | trans-

e @
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Shown here is a diagram illustrating how the tuning coil is wound
on its cardboard form. We'll get into more detail on this next

month.

a quick look at the theory
of coil construction. The for-
mula commonly used to
estimate the inductance of
a single-layer coil is:

L = (N x A)2/9A/10B

Where L is the inductance
of the coil in microhenries,
N is the number of turns in
the coil, A is the radius of
the coil in inches, and B is
the length of the coil in
inches.

| won't go through the
calculations in detail here,
but from the dimensions
{3%-inches diometer and
2%.-inch length) and
number of turns (76) spec-
ified in the 1924
construction article, | deter-
mined that the original coil
had an inductance of close
to 434 microhenries.

The original coil had

posed the coil formula as
follows:

B = (N x A)2-9LAM0L

Solving for the new
length {B) that would be
required if the radius (A)
were 1o become two
inches while the induc-
tance (Uj and number of
turns (N) were maintained
at the same value, | came
up with a value of about
3% inches. The original coil,
containing 76 close-wound
turns, had a length of 2%
inches.

What this meant was that,
in order to use the Quick
Qats container, I'd have: to
space out the coil windings
so that the 76 turns would
occupy an extra inch on
the form. Maybe somebody
with a steadier hand than
mine could neatly maintain
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that spacing for 76 turns
while stopping every once |
in a while to fabricate a coil
tap. But | figured I'd have i
my hands full assembling
that coil in close-wound
fashion!

At this point, | made a trip
o the supermarket to find
out what might come
packed in a container hav-
ing the proper diameter. Of
course | checked out the
Quaker Oats section first,
and immediately dis-
covered that some of that
company’s lesser-known
products were marketed in
3%-inch-diameter canisters.
They weren't as firm and
sturdy as the oats con-
tainers, but would certainly
do the job. | could choose
between two kinds of
Quaker cornmeal and a
product known as “Quaker |
Quick Grits.” I

Okay, guys, | know that a
“Quaker Quick Grits” con-
tainer doesn’t have the
class of one that once held
Quaker Quick Oats. But,
hey! It's still a Quaker prod- |
uct, complete with the
portrait of the round-faced
guy who looks like Benjamin
Franklin. | don't think that's
such a bad compromise,
do you?

CHOOSING THE WIRE

The final decision o be
made about the coil in-
volves the wire 1o be used.
The original coil was wound
with No. 24 dcc (otherwise
known as double cotton-
covered) wire. Dcc wire is
well-nigh impossible to find
today; most of the wire now
sold for coil work is "magnet
wire,” which is insulated with
a thin enamel coating.

As you might expect,
given the same wire gauge,
the magnet wire will have a |
slightly smaller outer diame-
ter than the dcc wire. Thats
why | thought that the No.
22 magnet wire | had on
hand might work. The '

(Continued on page 93) |
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By Jeff Holtzman

Build Your
Own Text
Editor

COMPUTER BITS

ave you ever wanted

to build your own text
editor? Now's your chance.
SemWare, the company fa-
mous for the Qedit
shareware editor, has de-
veloped an absolutely
fabulous text editing and
customization engine. Sem-
Ware “"modestly” calls it The
SemWare Editor, (TSE for
shorf). | looked at pre-re-
lease version 1.0; the final
product shouid be out by
the time you read this.

The SemWare Editor evolved from

Qedit, one of the most popular
shareware text editors in history. TSE allows you to build your
own editor, including menus, keystrokes, and macros. The
Pascal-like macro language allows extremely sophisticated text
processing.

TSE consists of three com-
ponents: a text-editing
engine, configuration files,
and a macro compiler. The
text-editing engine does
most of the hard work, in-
cluding managing the
keyboard, the mouse,
memory, screen windows,
text buffers, and searching
and replacing text.

The configuration files
serve a variety of purposes.
They allow you to:

® assign commands
and macros to specific key-
strokes and keystroke
combinations

® build hierarchical
menu systems

® create your own

help system
® creqate your own
macros

The macro compiler ai-
lows you to compile ASCII
source files into macros that
TSE can execute. Compiled
macros are typically stored
as externail files, but the
compiler includes an op-
tion to "burn” macros into
the main executable file,
thereby allowing you to
keep your favorite mac-
ros—as well as key
assignments, menu system,
and help files—all bound
together in a single ex-
ecutabile file. You can also
dynamically load and un-
load macros during an
editing session.

To get you started, TSE
comes with pre-built config-
uration files that provide
keystroke compatibility with
WordStar, Brief, and Word-
Perfect. You can use one of
those as the basis for creat-
ing a system that exactly
meets your needs.

TSE has modest system
requirements. The editor it-
self “weighs in” at about
100K, but that can vary, de-
pending on the macros,
key assignments, and help
text you create. TSE requires
about 150K of RAM to run.
However, it can use XMS,
EMS, and your hard disk to
swap files in and out, so
that it can edit a maximum
of 64 megabytes of data.
You can have as many as
nine windows open simulta-
neously, including multiple
synchronized windows into
a single file. In addition, you
can have as many open
files as you have memory to
store them.

TSE is relatively speedy,
afthough it's not as fast as
Qedit. (The reason is that
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Qedit is strictty a RAM-
based editor that cannot
edit files larger than avail-
able RAM) On the other
hand, TSE has numerous
powerful features, including
column-mode operations,
sorting, regular expression
search/replace, intelligent
tabbing, support for C,

C+ +, and Pascal program
files, and the ability to ex-
ecute DOS programs (e.g.,
compilers and print utilities)].
File printing is the weakest
point of TSE. The macro lan-
guage is its jewel.

MY GAL SAL

SemWare calis its macro
language SAL, for SemWare
Application Language. SAL
looks an awful lot like Pas-
cal. SAL is not just a
keystroke recording type of
language, but a full-blown
programming environment
with variables, integer and
string data types, control
structures, variable scoping,
and many functions for ma-
nipulating text, the screen,
the keyboard, and the
mouse.

SAL has a structure called
a menu bar that allows you
to specify the text of the
main menu bar that ap-
pears across the top of the
screen. The menuing mech-
anism Is quite simple to use,
but very powerful. Each
item in a menu bar corre-
sponds to a menu, and
each menu can corre-
spond to a submenu or an
action (f.e. a built-in com-
mand or macro).

For example, the menu
bar might have a series of
items including File, Block,
Text, Search, and so on.

 Selecting one of those

brings up a menu. For ex-
ample, a file menu might
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VENDOR INFORMATION

The SemWare Editor
Semware Corporation
4343 Shailowford Road
Suite C3A

Marietta, GA 30062-5022
404-641-9002

have items for opening a
file, saving a file, printing a
file, and so on. Specifying
menu items is as simple as
specifying a name for each
item in the menu, along
with the associated com-
mand or macro. Menu
items can also display “live”
data (e.g.. whether word
wrap is on or off, or the
current value of the left
margin).

Assigning commands
and macros to keys is sim-
ilarly simple. Just type the
key name between angie
brackets, then enter a com-
mand or macro name.
Combining the <SHIFT>, <ALT>,
AND <CTRL> Keys is as simple
as adding the correspond-
ing word in the angle
brackets. You can also de-
fine two-key commands
(6.9, <CRL+KT>).

TSE has an extensive his-
tory mechanism so that the
previously selected menu
item comes up highlighted
the next time you access
that menu. History aiso ap-
plies to text entered into
most dialog boxes. For ex-
ample, each time you use
the search command, the
dialog box contains the
preceding search term. In
addition, you can scroll
through previous search

terms using the arrow keys.
Histories are unfortunately
lost between sessions.

A good deal of TSE is
written using built-in com-
mands, but several features
(in the pre-release version)
are actually implemented
as macros and subse-
quently "burned in” to the
editor.

CONCLUSIONS

Recently | spoke with
Sammy Mitchell, the author
of both Qedit and TSE, and
he told me of some other
upcoming goodies. Both
file size and maximum line
length have increased. In
addition, the final version of
TSE will come with extensive
on-line hypertext documen-
tation. A spelling checker
will also be included. Final
pricing had not been set,
but it looks like upgrades
from Qedit will be about
$50, and new purchases,
about $100.

I've been a Qedit fan for
years (see my writeups here
in the 7/89, 2/90, and 10/90
issues). SemWare recently
upgraded Qedit to include
a fair number of the fea-
tures in TSE, along with a
built-in spelling checker. But
TSE is going to be my pre-
ferred text-processing
program for the foreseea-
ble future. Its been a long
fime since 've seen such a
well-designed, well-ex-
ecuted, and well-
documented piece of
code. Kudos once again to
SemWare, [ |

“We've made great progress, Mr. Farnum—we’ ve narrowed the cause
of your problem 10 the phrase ‘Unrecoverable Application Error’.”’

Mos®
4% p i IMPORTANT PART
OF YOUR PHOTOCOPIER
ISN'T PART OF
YOUR PHOTOCOPIER

Having a machine may not permit you to photocopy
books, journals, newsletters and magazines.
The Copyright Clearance Center CAN.
Contact us to find out
how ycu too can COPY RIGHT'™

COPYRIGHT CLEARANCE CENTER

222 Rosewood Drive, Danvers, MA 01923 [J Tel. (508) 744-3350 (] Fax (508) 741-2318

© 1993 Copyright Clearance Center

COMING NEXT MONTH
in the May, 1994 Issue of

Popular Flectronics

Discover what's new and coming up in Consumer
Electronics! Our editors return from the world’s
largest Consumer Electronics show in Las Vegas
and they have much to reveal. Also, discover how
a project will relay your TV/Cable control signals
around corners at home, and other projects.

On Sale
March 17, 1994

Watch for it!

Pick up Popular Electronics at your
favorite Newsstand, Bookstore,
Convenience Store or Supermarket
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By Charles D. Rakes How often have you

shelved a neat project
because you couldn't lo-
cate a specific part or
because the only company
that sold that part had a
$20 minimum order re-
quirement? If you've been
having similar experiences,
then this circus visit is for
you.

We're going to take a
simple task and offer sev-
eral different solutions. We'll
use several different semi-
conductor device’s with
their own unique function
o achieve the same desir-
ed results. Of course this
scheme won't solve all of
your part problems. But it
should, by taking a good
ook at the circuit in ques-
tion, give you a better
understanding of that part’s

Take the
Speed Test

function.
s3
AAA 2 Q—» +9V
D2 LED2
1N914
WA—i¢
R4
2.2K o
1N914
SCR1 > SCR2
2N5062 R & 2N5062
2.2K &
o
s1
RS
10K

-

Fig. 1. The analog first-response monitor is built around a pair of
cross-coupled SCR’s, each of which receives its gate trigger
current from the anode of the other SCR.

Not too long ago a friend
of mine asked for a circuit
that would indicate who
was the first person to close
a switch in a reflex-action
test. it didn't matter who
came in second or third.

A quick trip fo the junkbox
produced several 2N5062

CIRCUIT CIRCUS

 PARTS LIST FOR THE
ANALOG FIRST-RESPONSE MONITOR

SCRI1, SCR2—2N5062 sensitive-gate, silicon-controlled rectifier
D1, D2—1N914 general-purpose silicon diode
LED, LED2—Light-emitting diode (any color)

RESISTORS

{All fixed resistors are Ya-watt, 5% units.)

Rl R2—1000-0hm
R3, B4—2200-chm
RS, R6—10, (K -ohm

ADDITIONAL PARTS AND MATERIALS

81, S2—Normally open pushbutton switch

S3—MNomally closed pushbutton switch

Perfhourd materials, enclosure, 9-volt power sQurce, mre, solder,

hardware, etc.
]| +9V R7
= c1 1K
o1 . W
1N914 ulfiita
- ey 3
2 | - L LY
R1 e R8
100K *.- 14 4011 1K |
+9V =—o

o .

TRESET

4

Fig. 2. This first-response monitor functions in the same manner
as the previous one, but uses a digital IC—a 4011 quad 2-input

NAND gate—instead of SCR’s.

sensitive-gate SCR's. That
sparked an idea for their
use in the "who's on first
caper” project. When an
SCRis turned on in a DC
circuit, it remains on until it's
reset. That latching charac-
teristic looked promising as
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the memory device in our
first circuit attempt.

ANALOG FIRST-
RESPONSE MONITOR
The first attempt at de-
signing a first-response
monitor produced the cir-
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each flip-flop is tied to an

R10
10K t

> A1
> 10K

AAA,

LED.

When power is applied to
the circuit and S3 is mo-
mentarily closed, the
outputs of U1-a and U1-¢ go
high, and the outputs at U1-
b and U1-d go low. Under

+9V

those conditions neither LED

2 lights. But if $1 is closed

before 2, the output of U1-
b at pin 4 goes high caus-
ing LED1 to light, while the

14 4011

output of U1-a at pin 3 goes
tow. The low output of U1-a
is coupled to pin 8 of U1-c
1N914 g V4401 through R8. Recall that
¢ 5 10 L5 : when either input of a nanp
R3 & 1— gate is low, the output will
100k 3 74 8011 always be high. In that cir-
+OV -9 cuit condition, operating 52
R4 < will light LED2 as long as the
100k § |1z 4 3010 7 ne switch is activated, but it wil
S >—‘—Wv—' not latch the flip-flop.
s2 LED2 T As soon as the switch is
+9V released (opened), LED2
"5’:“ goes out whilte LED1 re-
. - 3 mains lit, indicating that $1
RS e =i g /44011 was closed first. The op-
100k 3 74 4011 posite occurs when 52 is
closed before $1. The same
+V -—+ overriding low output is
R6 & |, vadon /;4 Rg coupled from U1-c at pin 10
100K ¢ = 4 L through R7 to U1-a pin 1.
q
- 2 7 LED3 EXPANDED DIGITAL
e T =Y I-| FIRST-RESPONSE
= 7 MONITOR

Fig. 3. The concept outlined in Fig. 2 is expanded here to allow three contestants to test their

reaction time.

cuit shown in Fig. 1, wherein
a pair of SCR’s are cross
coupled, with each SCR re-
ceiving its gate current from
the anode of the other SCR.
As long as neither SCR is
turned on, the voltage at
both anodes is at nine volts.
But, if, for example, 51 closes
before §2, the gate current
for SCR1 flows through LED2,
R2, D2, and R4 into the
SCR’s gate circuit, causing it
to turn on and LED1 to light.
When SCR1 turns on, its
anode voltage drops to
near zero and remains
there until the circuit is reset
by pressing S3. As soon as
SCR1 turns on, the source
for SCR2's gate current is no

longer available, so SCR2
can not be activated by
pressing S2. So which ever
switch closes first, it triggers
its associated SCR, turning
on its LED to indicate who
responded first. The SCR
approach turned out to be
the simplest solution to the
problem when only two
competitors are involved in
the contest.

DIGITAL FIRST-
RESPONSE MONITOR
Our next circuit (see Fig.
2) serves the same purpose
as the previous one, but
uses a digital IC—a 4011
quad 2-input NnanD gate—
instead of SCR’. In that cir-

Our next first-response
monitor, see Fig. 3, expands

PARTS LIST FOR THE
DIGITAL FIRST-RESPONSE MONITOR

SEMICONDUCTORS ]

U1—4011 quad 2-input NAND gate, integrated circuit
D1, D2—1N914 general-purpose silicon diode
LEDI, LED2—Light-emitting diode (any color)

RESISTORS

(All fixed resistors are Vs-watt, 5% units.)
R1-R4—100,000-ohm
R5-R8—1000-ohm

ADDITIONAL PARTS AND MATERIALS

- C1—0.1-pF, ceramic-disc capacitor

S1-S3-—Normally open pushbutton switch
Perfboard materials, enclosure, 9-volt power source, wire, solder,
hardware, etc.

the concept outlined in Fig.
2, allowing up to three peo-
ple to simultaneously test

cuit, the NanD gates are
paired into two setireset
flip-flops; the outputs of
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PARTS LIST FOR THE

DIGITAL/ANALOG

FIRST-RESPONSE
EXPANDED DIGITAL MONITOR
e Our final circuit (see Fig.
SEMICONDUCTORS 4) uses a mixture of gates

Ul-U3—4011 quad 2-input NAND gate, integrated circuit
D1-D3-—INS14 general-purpose silicon diode
LEDI-LED3—Light-emitting diode (any color)

RESISTORS

(All fixed resistors are Y-watt, 5% units.)

R1-R6—100,000-ohm
R7-R9—1000-ohm
R10~-R 12—10,000-ohm

ADDITIONAL PARTS AND MATERIALS
S1-84—Normally open pushbutton switch
Perfboard materials, enclosure, 9-volt power source, wire, solder,

hardware, etc.

their reaction time. Like the
last circuit, this one uses
NAND gates, but requires
nine of them (i.e., three
4011 IC5). Six of the gates
are used to form three set/
reset flip-flop circuits (just
like the ones in the last
circuit).

Once the reset switch (S4)
is momentarily closed, the
outputs of U1-a and U1-c at
pins 3 and 10, respectively,
go high. The inputs of U3-a
are connected 1o the out-
puts of U1-c and U2-q,
which are both high. With
both inputs of U3-a tied
high, its output goes low.
The inputs of U3-b and U3-¢
are also high and their out-
puts are low. The outputs of
gates U3-a, U3-b, and U3-c
are low, allowing any one
of the input switches (S1, 52,
or S3) to be the first to pass
the low on to its flip-flop.

If $1 closes first, the U1-a/
U1-b flip-flop changes
states, lighting LED1 and ap-
plying a low to the inputs of
U3-b and U3-c at pins 5
and 8 respectively. That
causes outputs of U3-b and
U3-c to go high. If switches
S2 or S3 are closed nothing
happens because the low
necessary to toggle the two
other flip-flops was re-
moved when the outputs of
U3-b and U3-c went high.
The same holds true when
either S2 or S3 closes first,

and SCR’s to form a less
complicated, 3-competitor,
first-response monitor. In this
circuit, a 4081 quad 2-input
AND gate, replaces the 4011
of the two previous circuit,
and is used to control the
logic between the SCR.
Recall that when any in-
put to an anp gate is low, its
output will also be low; ie.,
both inputs must be high for

s4
LED1
‘V\\f\ RESET
\ lr#, +9V
r;\:(o EE LED2 GD i1 LED3 GD R12

vt x4

SCR1
2N5062 QD

AAA
A\ AAS

R7 ==
10K

(e}
b

+9V
R1
2.2K 14
3
Ut-a
R2
14 4081 | 7,12,
2.2K 13|+
- +9V
+9V

Fig. 4. This circuit, comprised of logic gates and SCR’s,
provides a less complicated, 3-competitor, first-response monitor.

PARTS LIST FOR THE
DIGITALANALOG
FIRST-RESPONSE MONITOR

SEMICONDUCTORS

Ul—4081 quad 2-input AND gate, integrated circuit
SCRI1-SCR3—2N5062 sensitive-gate, silicon-controlled rectifier
LEDI-LED3Light-emitting diode (any color)

RESISTORS .

(Al fixed resistors are Ya-watt, 5% units.)
R1-R6—2200-ohm
R7-R9—10,000-0hm
R10-R12—1000-ohm

ADDITIONAL PARTS AND MATERIALS

$1-83—Normally open pushbutton switch

S4—Normally closed pushbutton switch

Perfboard materials, ¢nelosure, B-volt power source, wire, solder,
hardware, etc. - *10s 2o e T aen ‘

w 25E
Few

LA

Whana avnaricasnradiahietary com

an Aanp gate to have a high
output. The SCR portion of
the circuit in Fig. 4 is similar
to the one in Fig. 1. After the
circuit is reset (via S4), the
three SCR' are cut off, and
each anpo-gate input is high,
sO the outputs of the anp
gates are also high.

That high at the output of
the three gates supplies the
necessary gate current to
turn on its respective SCR. If
51 closes first, the high out-
put of U1-a is applied
through R1 to the gate of
SCR1, turning it on and
causing LED1 to light. At the
same time, the inputs to U1-
b and U1-c (at pins 6 and 9,
respectively), which are tied
o the anode of SCR1, are
pulled low. That causes their
output to also be low, so
neither SCR2 or SCR3 can
be turned on.

The next time you're stuck
with a project that looks
impossible to complete,
don't give up—simply try a
different approach. Until we
meet again, good luck with
all of your circuits. [ ]
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ELECTRONICS MARKET PLACE

FOR SALE

300 Experimenters Circuits — Complete in 6
Eractical books using diodes, relays, FET's,
ED's, IC 555's, and IC CA3130' for buildin
blocks. Only $33.00 plus $5.50 for shipping. US
and Canada only. Ug funds. ETT, INC., Box

CABLE descrambler liquidation. Major makes
and models available. Industry pricing! (Example:
Hamlin Combo’s, $44 each... Minimum 10 orders).
gzag 9VI(;I“_)E‘SST COAST ELECTRONICS, 1 (800)

TUBES. (Thousands in stock). Send SASE for list.
FALA ELECTRONICS, PO Box 1376-2, Milw., Wi

240, Massapequa Park, NY 11762-0240. 53201.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:
Popular Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $11.00.

Plans/Kits ( ) Business Opportunities ) For Sale

Education/Instruction ( ) Wanted () Satellite Television

Special Category: $11.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless rou clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

D 2 3 4 5
G 7 8 9 10
1 12 13 14 15 ($23.25)
716 ($24.80)  17($26.35) 18 ($27.90) 19 ($29.45) 20 ($31.00)
21 ($32.55) 22 ($34.10) 23 ($35.65) 24 ($37.20) 25 ($38.75)
726 ($40.30) 27 ($41.85) 28 ($43.40) 29 ($44.95) 30 ($46.50)
31 ($48.05) 32 ($49.60) 33 ($51.15) 34 ($52.70) 35 ($54.25)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill

in the following additional information (Sorry, no telephone orders can be accepted.):

CABLE test chips. Jerroid, Tocom, S.A.,
Zenith, Puts cable boxes into full service
mmriimuaﬁm $59.95, 1 (800} 452-7090, (310}

SECRET cable descramblars! Bulld your own
descrambler for lass than $12.00 in seven eaay

I Radio Shack parts kst and free descram-
lblireg mathiods ihat cost noth o Ly, InChided
Send $10.00 lo: INFORMATION Y, D%I
&, PO Box 665, Seabrook, TX 77586, For COL%
[713) B22-3512 any tima!

Look to the Future
With Your Oun
Cable Converter & Descrambler !

1-800-228-7404 -

DESCRAMBLING secrets revealed. Free 24
hour hotline reveals secret satellite and cable de-
scrambling information. (718) 380-7130.

DESCRAMBLERS for cable and satellite. Kits
and assembled units. All types. Guaranteed.
From $19.95. Free catalog. (212) 330-8035.

CABLE descramblers and test turn-on kits avail-
able for most makes and models. We also carry
bullet stoppers. No smoke, no mirrors, just low
prices! Call others, then compare our prices! Cash
paid for cable equipment. No Florida sales. (305)
425-0751.

Card Number Expiration Date

/

PRINT NAME SIGNATURE

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THiS iNFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$1.55 per word prepaid (no charge for ZIP code)...MiINIMUM 15 WORDS. 5% discount for same ad in 6
issues within one year; 10% discount for 12 issues within one year if prepaid not applicable cn credit card
orders. NON-COMMERCIAL RATE: (for individuals who want to buy or sell a personal item) $1.25 per word,

repaid....no minimum. ONLY FIRST WORD AND NAME set in bold caps at no extra charge. Additional bold
ace (not available as all caps) 30¢ per word additional. Entire ad in boldface, $1.85 per word. TINT
SCREEN BEHIND ENTIRE AD: $1.90 g«;r word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD
FACE AD: $2.25 per word. EXPANDED TYPE AD: $2.05 Ber word prepaid. Entire ad in boldface, $2.45 ﬂer
word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND
ENTIRE EXPANDED TYPE AD PLUS ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 2%"—
$205.00; 2" x 215—$410.00; 3" x 2v"—$615.00. General Information: Frequency rates anc preéyaément
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 18th of the
fourth month preceding the date of issue (i.e.; Sept. issue copy must be received by May 18th). When
normal closing date fails on Saturday, Sundax or Hoiiday, issue closes on preceding work day. Send
for the classified brochure. Circle Number 49 on the Free Information Card.

CABLE TV descrambiers. Save money,
don’t rent! Nobody beats our price! Call
us fast for the best price! All brands, 24
hour shipping. VCI, 1 (800) 677-0321.

PREVENT descrambler damage — Don't bite
the bullet! Snooper Stopper Data Pulse Blocker
$34.95 — Data Blocker with dual surge protection
$54.95 — Wireless video sender $54.95 —
remote control A/B switch $39.95 — VIDEO
CONNECTIONS, 1 (800) 925-9426.

ANTIQUE RADIO CLASSIFIED
Free Sample! iz i%
Antique Radio's === 3 |
Largest Circulation Monthly. |INGN ¢
Articles, Ads & Classifieds. Lo
6-Month Trial: $16.95. 1-Yr: $29.95 ($44.95-1st Class).
A.R.C., P.O.Box 802-.10, Carlisle, MA 01741

WW\W. atmeisaaniadiohistery.com
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CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios.
10-Meter and FM conversion kits, repair books,

plans, high-performance accessories. Thousands
of satisfied customers since 1976! Catalog $2.

CBC INTERNATIONAL
P.O. BOX 31500PE, PHOENIX, AZ 85045

DIGITAL video stabilizer. Removes all video
tape copy protection, caused by copy guard, on
pre-recorded tapes $54.95 — VIDEOQ
CONNECTIONS, 1 (800) 925-9426.

UNDETECTABLE cable descrambler will work
on all systems guaranteed! Send SASE/info,
$94.95/kit, $14.95/plans, MYSTICAL
ELECTRONICS, PO Box 481, Cooper Station,
NY, NY 10276.

CABLE TV descramblers. All major brands.
Have make/model used in your area when calling.
1 (800) 327-3407. For a free catalog write K|

VIDEO, PO Box 29538, Minneapolis, MN 55429.

THE Case Against Patents. Thoroughly tested
and proven alternatives that work in the real world.
$24.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (602) 428-4073. Visa/MC.

CABLE equipment! Jerrold, Zenith, Pioneer,
Oak, Scientific Atlanta & more! Qur prices are
below wholesale! CABLE MASTER. 1 (800)
480-9888.

CORDLESS telephones: Book desgrikies
security methods, eavesdropping, fraguancies,
more. Send $3.95 to JOLLY ROGER
COMMUNICATIONS, 138 Wentworth Avenueg,
Cranston, Rl 02905. .

FREE CATALOG

FAMOUS “FIRESTIK" BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS

FOR THE SERIOUS CB’er. SINCE 1962
FIRESTIK ANTENNA COMPANY

2614 EAST ADAMS
PHOENIX, ARIZONA B5034

HYBRID microcircuits — protos —chip and
wire shrink it! How small can your design be
packaged? Find out. Send your parts list and
$5.00 cash or money order for the answer and
more information on microcircuit packaging to:
CHM PRODUCTS, PO Box 31041, 7504 Perry St.,
Cincinnati, OH 45231.

GREAT idea! We do documentation right! PAT
DOCUMENT SERVICES, PO Box 200, Ellisville,
MS 39437. (601) 477-3875.

SOFTWARE! Home automation, science fair, se-
curity, industrial control software for Apple Il and
IBM. Send for latest information. Software pack-
ages from $29.95. Need custom software?
Software for X10, Alpha products, B&B products,
and more! WILMINGTON COMPUTER
APPLICATIONS, PO Box 429, Wilmington, MA
01887. Phone (508) 658-9950.

EDUCATION/INSTRUCTION

ELECTRONIC engineering. 8 volumes com-
plete. $109.95. No prior knowledge required. Free
brochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

P _L;m_to?lx ;n;ut_ers!-l

Home study. Earn great maney repairing I
troubleshooting, upgrading, and installing
PCs. Free literature: 800-223-4842.
e —
Address
i, — T P — I
The School of PC Repair, Dept. JE341
6065 Roswell Road, Atlanta, Georgia 30328 l

DIGITAL electronics, learn at home or college for
digital computers, full color illustrations 360
pages. Send $29.95 to PJ ENTERPRISES,
26551 Sparks St., Highland, CA 92346.

PROCESS refunds. Your help is needed imme- -

diately to process insurance refunds. Earn up to
$250.00 or more per refund processed. No experi-
ence needed. Easy and fun to do. Work in the
privacy of your own home. Complete step b
step instruction book. Rush $22.95 to: POPLA
PUBLISHING, PO Box 1766, Dept. PE9, Enid, OK
73702.

ELECTRICITY Electronics training series
ysed by U.5 military 23 volumes. olbwt courses
available. Free info: FEDERAL TECHNICAL
E&IBHEH& Box 1061 E, Gien Lake, MN

ESP, Bioelectricity, microwave hearing introduc-
tion, comprehensive booklist...$1.00, $2.00 for-
eign. RESEARCH ASSOCIATES, PO Box 3583,
Boyton Beach, FL 33424-3583.

DC electronics course. 17 modules, VGA graph-
ics, animation, quizzes, reviews, finals. 8.5 meg
course. $38.00 plus $4.00 shipping. Specify
1.2/1.4 floppies. CRESCENT MULTIMEDIA, Box
7183, Victoria, TX 77903.

FREE electroplating catalog. Books, videos, kits,
chemicals. UNIVERSITY PUBLISHING INC.,
POB 1071, Provo, UT 84603.

VCR repair, do it yourself and save. lilustrated
gulde shows you how. Mail $15.00 to MITCHELL
UBLICATIONS, Box 81B, Morenci, M}
49256-0081, @ . . . a8 s

O h

RECEIVING TUBES
OVER 3000 TYPES IN STOCK!

Also hard-to-find transformers, capaci-
tors and parts for tube equipment.
Send $2.00 for our 32 page catalog.

ANTIQUE ELECTRONIC SUPPLY
6221 S. Maple Ave.sTempe, AZ 85283+602-820-5411

PLANS & KITS

60 Solderless Breadboard Projects in two easy-
to-read pocket books. Complete with circuit de-
scriptions, schematics, parts layouts, component
listings, etc. Both books (BP107 & BP113) only
$11.90 plus $3.50 for shipping. USA and
Canada only. US funds. ETT, INC., PO Box 240,
Massapequa Park, NY 11762-0240.

CABLE TV Turn-ons. Kits and chips for cable
converters are easy to install and use. They will
turn on your cable box to their full abilitéfor aslong
asyour test may last. Call TAZ ELECTRONICS for
the best pricing and guaranteed #1 quality. 1 (800)
800-8532 1 (800) 800-9521.

DESCRAMBLE cable with Radio Shack RF mod-
ulator. Add simple circuit. Instructions $8.00.
TELCOM, Box 832P3, Brusly, LA 70719.

U-BUILD power tools, machine tools, garden
tools, photo equip., from stock parts, recycled
materials. Save 50-90%. POORMAN, 7000
20th, #930-E, Vero Beach, FL 32966-8878.

SCHEMATIC pictoral type. No guess work
needed. Parts list included. Power supplies, an-
tenna matchers, antennas. Send $20.00 money
order and stamped addressed envelope to:
ROBERT VOILES, Route 4, Box 613,
Jamestown, TN 38556.

SURVEILLANCE kits, hear conversations half
a football field away with the National
Surveillance Bionic Ear parabolic microphone.
Even beginners can build it. Uses common
electronics. Easiiz understood, detailed plans.
Plans $24.95, kits available. NATIONAL
SU7|?3\£EILLANCE, PO Box 215, Cleveland, MS
38732.

BUY BONDS

WA amerieaniadiahietarny com

BUSINESS OPPORTUNITIES

MAKE $75,000.00 to $250,000.00 yearly. Learn
IBM monitors repairs (solutions most brands).
New home based business program. Software
available. Information: USA-Canada $3.00 cash
(no checks), Dealers wanted worldwide ($35.00)
US funds. RANDALL DISPLAY, PO Box 2168-H,
Van Nuys, CA 91404, USA.

NEED money? Guaranteed employment! Assem-
ble simple products at home. Easy work! Excel-
lent income! 1 (800) 377-6000, ex7930.

GOVERNMENT seized cars, trucks, boats, com-
puters, televisions. Surplus bargains galore! Your
area: 1 (800) 601-2212 Ex.SP7930.

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (B00) 467-5566 ext. 5730.

DISTRIBUTORS needed — high profits, largest
selection & lowest prices. Mini-satellite antennas
for homes, RV, business, & many new markets.
Starting $296.00. 1 (800) 886-5008.

START your own technical venture! Don Lan-
caster's newly updated incredible Secret Money
Machine Il tells how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (602) 428-4073. Visa/MC.

INVENTIONS, New products. You can profit from
your ideas! QUORUM INTERNATIONAL, a
rapidly expanding manufacturing/marketing com-
pany is actively seeking consumer products.
Send ideas to: QUORUM INTL, Product Re-
search Dept., 1550 W. Deer Valley Rd., Phoenix,
AZ 85027.

$10,000 monthly. 900# managers needed. No
investment! Application $2.00. Q.C.C., 122 West
Washington, Suite 65, Altamont, IL 62411-9600.

WANTED: Distributors! Top quality mini-satellite
systems for RV, home, office and more. 5'9" C/Ku
remote demo included. Priced as low as $285.00.
Unlimited profit potential. STRATAVISION, (24
hrs.) 1 (800) 960-9656.

FREE report! 999 successful little known
businesses. One’s perfect for you. HBA
MARKETING, PO Box 202-A, Lisbon, NH 03588.

LEARN computer maintenance/upgrading. Com-
plete program $29.95. Details: VCM, Box 912
(PE), Stn. "A”, Prince George, B.C., Canada,
VaL-4T9.

TELEVISION VIDEOS

TELEVISION test patterns on VHS! Computer
generated crosshatch, color-bar, etc. 18 patterns,
30 minutes. Only $23.95 or $3.00 pius SASE for
info. DLD DISTRIBUTORS, 429 Cessna Road,
Concord, NC 28025.

2 PR

THERE'S NO SUCH THING AS
A STROKE OF GOOD LUCK.

Know the warning signs. Early
detection may save your life.
American Heart
Association

© 1992, American Heart Association
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Now you can tune-in to your
lavorite cable TV pmog‘;;mmlnq and
SAVE 100's - EVEN $1000's on premium

MOOERN ELECTRONICS
1.800-906-6664

SATELLITE TELEVISION

MONEY BACK
GUARANTEE!

25° LNB $67.95 .7° $89.00. Call for wholesale
price list. SATELLITE WAREHOUSE, Tuscon, AZ
1(800) 851-6534.

INVENTIONS

INVENTORS: CONCEPT NETWORK offers pro-
fessional, inexpensive patenting and marketing
services. (New product ideas with prototype or
schematics preferred; but they are not required.)
Free information packet: Call 1 (800) 835-224€
extension 67.

FREE Invention package: DAVISON &
ASSOCIATES offers customized development,
patenting, and licensing for new products and
ideas. Proven results: 1 (800) 677-6382.

BEST BY MAIL

Rates: Write Natlonal, Box 5, Sarasota, FL 34230
OF INTEREST TO ALL
SPORTS FANS: CALL 1-800-PLAY-ISC to see what you are
missing!
RADAR DETECTORS — JAM! Tired of tickets? Information
avail: Modify detector to transmit % - 1 mile: Slow speeding
motorists: Jam Radar! No speciat tools or electionic knowt
edge req. Easy step-by-step illustrated SEND $16.95 check
gsr;srg.o. To: L&B Associates{PE), PO Box 636, Tayiors, SC
7.

“NOW STOP SMOKING Guaranteed” Without Gadgets or
gg%nosis. Only $2.65 to: AMS, Box 173884PE), Tucson, AZ
731,

ETERNAL SECURITY: TRUE or False? Free Bible Studies.
Light, St. Maries, 1D 83861.

CONTESTS — LOTTERIES ~ SWEEPSTAKES

AMAZING LOTTERY SECRET of “31." Recorded Message
(313)927-0187, Extension 4.

VACATIONS

$5.00 A DAY VACATION HOTELS!! Save Big $ With Great
Vacation Hotel Specials. 6 Days 5 Nights Waikiki, Hawaii; 5
Days 4 Nights Las Vegas; Freeport, Bahamas; Cancun, Mex-
ico, As Low As $25.00. Plus Discount Airfares, Cruises And
Much Much More! Call Now 1-800-864-8720.

EDUCATION

HIGH SCHOOL DIPLOMA Fast New Program Credit For Ex-
perlence 1-800-494-9065.

THINNING HAIR?
Call the Hair Loss Hotline.
Unbiased information on a whole
variety of procedures w/approx.
costs. We do not represent any
hair replacement company. Don't
be put on a mailing list! To be-
come an educated consumer while
maintaining your privacy, call
1-900-443-HAIR, $3 1st min., then
$2/min., avg. call 3 min., 18+.

HOW TO
TALK YOUR WAY OUT

OF A TRAFFIC TICKET
WIN IN COURT * BEAT RADAR
SAVE MONEY
Call: 1-900-446-3681

24 hours $1.25/min. (must be over 18}

For your Heart’s sake

get PULSE STICK I

Your very own sophisticated
pocket health monitor, PULSE
STICK Il, checks your pulse rate
quickly and accurately anywhere.
Regular monitoring of your pulse
rate during exercise will enable you
to plan an exercise regimen suit-
able for your stage of fitness. pulse
stick I provides an early warning
that you may be exceeding your
own capabilities.

PULSE STICK 1l photoelectri-
cally measures the changes

in the pulsed intensity of infrared
radiation emitted by superficial
blood vessels below the skin of the
thumb. The time intervals between
pulses are automatically measured
and analogued by the micro-
processor based circuitry and dis-
played in a liquid-crystal display
(LCD),

Before attempting any exercise pro-
gram, consult your doctor. Ask for
guidance regarding the recom-
mended safe pulse ranges for your

exercise program. Follow
"m..  your doctor’s instructions
%r % carefully.

Only

39

"{ ; 5 -r“tﬂ-
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Uses three AA dry cells
supplied with PULSE STICK Il

Ideal for running, walking and
aerobic training programs!

F------------ L R R N R N B N N B E B T N B N N N |
PSII-2
D YES.' Please send me___ PULSE  Print Name
STICK It at $39.95 each. Price includes ship-
ping and handling charges. Address e
City State ___Zip

Total amount of order $

{J Check or Money Order enclosed. Make
check payable to CLAGGK Inc. PULSE
STICK It Offer

Chargemy [J wisa

No telephone orders or C.O.D. Signature re-
quired on credit card orders. All pnces include
postage and handiing. Payments in U.S.A.
funds only. New York residents must include

MasterCard
8 local applicable sales taxes. No foreign orders.

---------‘

Account No.

Exp.Date___/__ Mail orders 1o CLAGGK Inc. Puise Stick i
Offer. PO. Box 4099, Farmingdale, NY 11735,

Credit Card

Signature FAX orders to 1-516-293-3115.

L-------------------------------J

WWW akhrerieaniadiahistary com
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By Den Jensen

Maritime CW
- Disappearing

e Dcsh it Dot's all for

Morse,” writes David
Ross in his “Monitoring Ser-
| vices” column in a recent
Ontario DX Association bul-
letin, DX Onfario. Morse
code, maritime radio’s origi-
nal form of communication,
is fast disappearing from
the airwaves. For ship-to-
shore communications,
modern digital and satellite
technology, marine tele-
phone and teleprinter
capability, and electronic-
positioning equipment are
pushing old-fashioned
Morse radiotelegraphy

| @

VOICE OF

, FREE CHINA
HBIOBDES Y

A bit of Oriental artwork from Taiwan’s Voice of Free China.

i The telegraphic code
dates to the 1800%, when
Samuel Morse invented
wired communication. Mar-
copi adopted it for his initial

frans-Atlantic wireless ex-
periments, and it has been
with us ever since.

But times are changing!
After nearly 90 years, last
August the U.S. Coast Guard
ended its around-the-clock
CW monitoring of the 500-
kHz, Morse-code distress fre-
quency. Coast Guard
radiomen had maintained
a 24-hour-a-day watch on
that longwave frequency
since radio’s infancy, an-
swering thousands of SOS's
and saving countiess lives.
In a nostalgic farewell, the
Coast Guard station signed
off, wishing shipboard oper-
ators best wishes and “fair
winds and following seas.”

Though gradually disap-
pearing, maritime CW
fransmissions still can be
found on shortwave, how-
ever, KLB, Marysville, WA, for
instance, provides a Morse
ship-to-shore SW link for ves-
sels in the North Pacific and
Bering Sea. But Craig
Larsen, co-owner of KLB, is
quoted in Ross’ column as
predicting that the day is
not far off when there will
be 100 few ships still using
Morse code to warrant
keeping the costal station
operating. Then, like bug-
gywhips and high-button
shoes, maritime radi-
otelegraphy will disappear,
a relic from the past.

If you have ham-radio
experience, however, or re-
member Morse from your
military or Boy Scout days,
you can still log some of
those coastal shortwave
stations. Or, if your code
skills are a bit rusty, you
might try recording the re-
peated Morse "V* markers,
or CQ’s (usually followed by
the letters "D-E,” meaning,
“from,” and the station’s call
sign). Then you can play the

DX LISTENING

tape back at half speed for
easier deciphering.

Here are some coastal
stations listed in Ross’ col-
umn:

CFH—Halifax, Nova
Scotiq, 6,429 kHz

DAN--Norddeich, Ger-
many, 17,143 kHz

FFL—St. Lys, France,
8,524 kHz

FUF—Fort de France,
Martinique, 22,563 kHz

KF$—San Francisco,
CA, 17,185 kHz

SVB—Athens, Greece,
16,965 kHz

VTG6-—Bombay, India,
8,634 kHz

WCC—Chatham, MA,
6,375 kHz

WLO—Mobile, AL, 8,455
kHz

WNU—Slidell, LA, 8,687
kHz

Good luckl Getem while
you can.

ALL THE NEWS

Shortwave news is a “re-
ality check,” says Passport
To World Band Radio, the
respected shortwave-listen-
ing annual. “Radio news is
news,” says Passport (Inter-
national Broadcasting
Services, Box 300, Penn’s
Park, PA 18943). “Video news
is entertainment.”

If it bleeds, it leads the 11
o'clock news, according to
the cynical complaint
against television news
broadcasts. Much is made
of the human factor, and
the emotional visual im-
ages. That’s fine, as far as it
goes, but for many, it
doesn’'t go far enough.
What are the real issues, the
whys and wherefores be-
hind the events? Where are
the opposing views?

Shortwave-radio report-
ers aren't blessed with any
special talents or standards,

WWW aknrerieanaiadiahietary com
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Passport notes. It's just that
the environment they work
in leads to results that are
different from what you get
on TV. Some international
broadcasters—London’s
BBC, for example—have
deserved reputations for
evenhanded news
coverage.

Others may reflect a
more partisan viewpoint,
particularly when reporting
events in which they have a
national interest. But if one
broadcaster slants certain
news reports one way,
there’s sure to be another
station on SW with a dif-
ferent viewpoint, That
multiplicity of views gives
SWLs a broad spectrum of
information. For example,
tuning in the 0100 UTC news
from Croatian Radio (re-
layed by US shortwaver
WHRI on 7,315 kHz) and the
0130 UTC news from Radio
Yugoslavia (on 9,580 kHz)
should give a more accu-
rate picture of Balkan
developments than listen-
ing just to one or the other.

Because so much news
from so many perspectives
goes out over shortwave,
you can be your own editor,
sifting and winnowing for
the truth. Nowhere else,
says Passport, can you hear
SO much news from so
many different places.

Here's a sample listing of
an evening’s worth of En-
glish-language news
broadcasts and some fre-
quencies where you can
find them.

0000 UTC (equivalent to 8
pm Eastern Daylight Time, 7
pm CDT, 6 pm MDT, or 5 pm

*Credits: Brian Alexander, PA;
Julianna Bickus, VA; Jim Clar,
NY; William Davenport, TN;
Marie Lamb, NY; Don Moore,
|A; Maraina Pappas, SD; Ed
Rausch, NJ; Robert Tucker, GA;
North American SW Associa-
tion, 45 Wildflower Road,
Levittown, PA 19057; Ontario
DX Association, P.O. Box 161,
Station A, Willowdale, Ontario
M2N 588, Canada).

PDN—BBC World Service,
5,975, 6,175, 9,590, and
12,095 kHz, World Service,
Christian Science Monitor,

5,680 and 13,670 kHz; Radio |

Moscow World Service,
12,050, 15,410, and 15,425
kHz.

0030 UTC—Radio
Nederland, 6,020, 6,165,
and 11,835 kHz; Voice of the
Islamic Repubilic of Iran (Is-
lamic news), 9,022 and
15,260 kHz.

0100 UTC—Radio Cana-
da International, 6,420 and
9.755, kHz; Radio Australia
(Asia and Pacific coverage),
15,240 and 17,795 kHz.

0130 UTC—Voice of
Greece, 9,380, 9,420, or
11,645 kHz; Radio Austria In-
ternational (Eastern
European focus), 11,810,
13,610, and 15,105 kHz.

0200 UTC—\Wbice of
America, 5,995, 7.405,
9,775, 11,580, and 15,120
kHz; Voice of Free China
(Taiwan), 9,680 and 11,740
kHz; Radio Havana Cuba,
6,010, 9,655, and 13,660 kHz.

0250 UTC—\atican Radio
(Catholic issues) on 9,605
and 11,620 kHz.

0300 UTC—Deutsche
Welle (Germany), 6,085,
6,145, 9,700, 11,810, 11,890,
13,610, 13,770, and 15,205
kHz.

0330 UTC—United Arab
Emirates Radio (Dubai),
11,945, 13,675, 15,400, and
21,485 kHz.

0400 UTC—Swiss Radio In-
ternational, 6,135, 9,885,
12,035, and 13,635 kHz;
Radio Prague (Czech Re-
public), 7,345, 9,485, 11,990,
and 13,715 kHz.

0430 UTC—Radio Finiand
(Nordic news), 11,755,
15,440 kHz.

IN THE MAIL

Your SW questions or ob-
servations are always
welcome. Would you like o
see your photo, at your
shortwave listening post in-
cluded in a future column?
It starts with your letter. Write

me, Don Jensen, c/o DX
Listening, Popular Elec-
tronics, 500-8 Bi-County
Bivd., Farmingdale, NY
11735.

This month we feature a
note from Peter Salica of
New York City, who says
“The best thing about short-
wave is the opportunity it
offers 1o learn about the
cultures of other people
and places. I've found
many great cultural pro-
grams on SW, but I'm always
interested in leamning more
about the world. Any pro-
gram suggestions, Don?”

How about “Folk Box,” Pe-
ter? “Eclectic, exotic,
informative, entertaining,
original, enjoyable, a trea-
sure chest of ethnic music,”
says Passport To World Band
Radio, which rates hostess
Kate Starkova’s program as
one of shortwave entertain-
ments ten best.

Try listening on Monday
or Saturday evenings (UTC

time would be Tuesdays or
Sundays) at 2330 or 0130.

DOWN THE DIAL

Here are some stctions to
fune.

BULGARIA-- 11,720 kHz.
Radio Bulgaria signs on
here at 2000 UTC with En-
glish programs.

COSTA RICA 4,832 kHz.
Radio Reloj (reloj means
clock) is noted on this fre-
quency with Spanish
programming at around
0030 UTC with identification,
time checks, and Latin bal-
lads.

GERMANY—6,008 kHz.
RIAS, Berlin, has been heard
on this longtime frequency
from around 2300 UTC with
jazz and rock music, identifi-
cation, and news in

German.

MALTA 9,765 kHz. Voice
of the Mediterranean has
easy-listening music and
English ID at around 0615

utC. | ‘

I Your Ticket To
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tance worldwide as certified professionals.l
| Let your ticket start opening doors for you. I

I ISCET offers Journeyman certification in I
I Consumer Electronics, Industrial, Medical,

Communications,

Radar,

Computer and

Video. For more information, contact the
International Society of Certified Electro-
I nics Technicians, 2708 West Berry Stroet.l
| Fort Worth, TX 76109; (817) 921-9101.|

closed is $10 {inc. postage).
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I Associate Level CET Test.”" En- J

WWW.aknerieaatadiahisiarv.com

so1u0.093 tejndod ‘661 judy


www.americanradiohistory.com

Popular Eiectronics, April 1994

By Joseph J. Carr, K4IPV

More Ham
Miscellanea

|
| This month we are going
to discuss several topics

of interest to hams. Nor-
mally, | like to limit a column
to a single topic, with per-
haps a few filler themes at
the end. However, several
times a year, | clean out the
file of topics that don't gen-
erally warrant an entire
column of their own. This is
one of those times.

LICENSE RENEWAL
Late in 1993, | renewed
my ham license (which I've
held since 1959). You know
the routine: fill out Form 610

Fig. 1. Here is the output signal of the RSG-30 after passing
through a 10.7-MHz IF-transformer-based tuned LC resonant
circuit. Note the peaked response of the transformer.

and mail it to the FCC at
Gettysburg, PA and wait,
and wait, and wait, and
wait. Well, they've gotten at
least a little better. While
some were felling me that
ten weeks is the norm, | got
mine in little over five
weeks. The new license is a
change from the old one.
My 1980’ vintage re-
newal was the old impact-
printed form that always
faded, if it was at all legible

when received. The new

form is a laser-printed doc-
ument that comes in two
parts. One part is the famil-
iar wallet size document,
while the otheris a 5x7
version that can be framed
and hung on the wall. Be
aware, by the way, that rule
changes now make it per-
missible to just carry a
photocopy in your wallet
when operating other peo-
ples stations. That ought to
preserve the document for
the ten year term of the
license.

RF SWEEP GENERATOR
ANYONE?

A number of readers over
the years have asked about
RF sweep generators. Those
signal generators use a
sawtooth waveform to
sweep through a range of
RF frequencies. They are the
best way to test bandpass
or resonant circuits, but they
are usually limited to profes-
sional laboratories and
workshops because of the
high cost. However, now
you can buy the Boyd Elec-
tronics (1998 Southgate
Way, Grants Pass, OR; Tel.
503-476-9583) Model
RSG-30 sweep-generator
kit, which covers 2 fo 30
MHz in three modes. It is
also available in ready-built
form (contact Boyd Elec-
tronics directly for prices).

Figures 1 and 2 show the
output signal from the
RSG-30 under two condi-
fions. In both cases, the
signal was passed through
a tuned LC-resonant circuit
(lused a 10.7-MHz IF trans-
former for the test).

In Fig. 1, we see the raw
RF with frequency along the
horizontal axis, and ampli-
tude along the vertical axis.
Note that the peaked re-
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sponse of the transformer is
clearly shown. Figure 2
shows the same signal de-
tected by using @
demodulator probe with
the oscilloscope. Note that
the shape is a little different
because a different ampli-
tude scale was needed to
overcome losses in the
probe.

The RSG-30 has three
modes: CW, sweep, and
video. The CW mode pro-
duces a single output
frequency for each setting
of the frequency control, as
on any signal generator.
The sweep mode sweeps
over a range of frequencies
as determined by the set-
fings of the front-panel
controls (that mode was
used to make Fig. 1 and Fig.
2 photos). The video mode
sweeps the entire range
from 2 to 30 MHz, and can
be used for testing video
and other wideband cir-
Cuits.

ANTENNA
POLARIZATION

Last Fall | received sev-
eral queries on antenna
polarization. Some asked
what the term meant, while
others asked what effect it
has. Let's take a crack at
the topic.

A radio signal is a trans-
verse electromagnetic
wave that has both electric
and magnetic fields that
fravel in the same direction,
but at right angles to each
other. By definition, antenna
polarization is the direction
of the electric field, and it is
generally in the direction
that is parallel to the anten-
na radiator (see Fig. 3).
Therefore, a half-wave-
length dipole that is
horizontal to the Earth’s sur-
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Fig. 2. Here is the saume signal detected by using a demodulator
probe with the oscilloscope. Note that the shape is a linle
different because a different amplitude scale was needed 10

overcome losses in the probe.

Fig. 3. Antenna polarization refers to the direction of the electric

RADIO SIGNAL

ELECTRICAL FIELD

RECEIVER

field—generally a direction that is parallel to the antenna
radiator. The relationship between the antennd’s radiator
direction and the polarization of the radiated signal is shown

here.

face produces a
horizontally-polarized signal
because of the direction of
the electric field. A vertical
antennq, for the same rea-
son, produces a vertically-
polarized signal.

Now, what difference
does it make? There is a
distinct polarity advantage
(some sources say — 3dB) to
use an antenna on the re-
ceiving end that is of the
same polarity as the incom-

ing RF signal. On the HF
bands, however, it makes
little real difference most of
the time. Polarity changes
occur in the ionosphere
and are also caused by
reflection from the Earth’s
surface. So whatever the
transmitting-antenna polar-
ity, the polarity of the actual
received signal will be de-
termined in part by what
happens to the signal on its
way to you. As you tune

across the HF-ham and SWL
bands, you will encounter a
wide variety of polarizations
from signal-to-signai, so in
the end its a wash.

On VHF/UHF and micro-
wave signals, however, the
polarity differences can be
more noticeable, especially
when looking for weak sig-
nals (after all, —3dB lcoms
much larger to a 2-meter
DX'er or a moon bouncer
than to a local rag chewer).
On those bands, direct,
non-reflected, communica-
tions are much more
common, so the received
signal is generally of the
same polarity as the trans-
mitted signal.

Two other polarizations
are also seen. A circular
polarized signal sweeps
through the verticatl and
horizontal polarizations. An-
tennas such as the helical
spiral radiate circularly po-
larized signals. It is common
to find circular polarization
on some microwave sys-
tems because a circularly
polarized signal penetrates
weather better (there is se-
vere microwave
attenuation due to moisture
at some frequencies).

The other form of polar-
ization seen in VHF-and-up
systems on occasion is the
cross-polarization. In those
systems, both horizontally-
and vertically-polarized an-
tenna elements are used at
the same time. Some ex-
perts tell us that there is
little practical difference
between the circular and
cross polarized versions.

LOW-PASS FILTERS
Recently | received a let-
ter from a chap who
objects to using a low-pass
filter in his transmission line
on grounds that it: 1) inter-
feres with his antenna
tuning unit, and 2) causes
signal loss. A low-pass fitter
is a device used to allow HF
signals to pass from the
fransmitter to the antenna,
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but attenuates the frequen-
cies above about 30 MHz.

There are several reasons
for using a low-pass filter,
even when an antenna- |
tuning unit is being used.
Those frequencies above
30 MHz are the harmonics
of your transmitter. They in-
terfere with other services,
such as television reception,
and are illegal to emit. In
other words, all fransmitter
operators have a legal re-
sponsibility to prevent
harmonics from hurting
other people’s use of the air
waves.

If the low-pass filter is in-
terfering with the operation
of the antenna-tuning unit
(ATU), then you have placed
it in the wrong spot. The
low-pass filter goes be-
tween the transmitter
output and the input of the
ATU, and is not supposed to
be between the output of
the ATU and the antenna
feedline. | suspect that's the
reason for the problem ex-
perienced by the reader.

But we still have the ques-
tion of why a low-pass filter
is needed when an ATU is
present. The answer is really
simple: If the ATU is a reso-
nant tuned-bandpass filter,
then the low-pass filter is
only extra insurance against
harmonics. If the ATU does a
good enough job, then it
may be sufficient. But most
coax-to-coax ATU's are not
bandpass filters. In fact, un-
less there is a variable
capacitor in parallel with
the inductor in the ATU, the
circuit may well be a form
of high-pass filter . . . which
makes things worse! So use
the low-pass filter between
the transmitter and the ATU,
unless either the fransmitter
manufacturer or ATU man-
ufacturer specifically
advises against it.

That’s all for now. If you
have any ham-related
questions, please contact l
me at PO Box 1099, Falis
Church, VA 22041.
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By Marc Saxon

The Phantom
of the
Airwaves

SCANNER
SCENE

ho said a good scan-

ner must be
expensive? Unless you re-
quire a unit with all the bells
and whisties, plus the 800-
MHz band, you'd do well to
look at the Realistic
PRO-2028.

The PRO-2028 is a 50-
channel desktop unit with
10 five-channel memory
banks for temporary stor-
age of new frequencies
discovered while in the
scan/search mode. The

The Realistic PRO-2028 offers a lot of scanning features at a very

affordable price.

scanner covers the 29-54-,
137-174-, and 406-512-MHz
frequencies, plus the
108-137-MHz VHF qero-
nautics band. In addition,
there is one-button access
to scan all of the 162-MHz
NOAA weather channels. It
scans at a rate of 14 chan-
nels per second.

This unit has IF frequen-
cies at 10.85 MHz and 450

MHz. The sensitivity, 20 dB S/
N £3 kHz, is 0.5 pV below
54 MHz, 0.7 pV from 137 to
174 MHz, and 10 pV in the
UHF bands. In the VHF aero-
nautics band, with 20 dB S/
N at 60% modulation, it is
20 pv

Other standard PRO-2028
features include three-day
memory retention during a
power loss, channel lock-
outs, priority channel, selec-
table two-second delay,
and monitor memories that
allow up to five channels
located during a frequency
search fo be saved.

As you can see, there's a
lot 1o this piece of equip-
ment, and at just $159.99.
The Realistic PRO-2028 can
be seen at any of Radio
Shack’s 7000 local stores.

THE PHANTOM

Air-traffic controllers at
the Roanoke Regional Air-
port in Virginia were
alarmed recently when
they were monitoring 118.3
MHz. A phantom voice on
the airport’s control-tower
frequency was giving pilots
last-minute instructions to
break off their landings or
change dltitudes. Some-
times he would tell them to
shift to other frequencies.
Those bogus instructions
created considerable con-
fusion and a dangerous
safety hazard. The phantom
even cried “Mayday” a
couple of times, just to
make things worse. There
were also some episodes of
obscene language as he
argued with air-traffic con-
trollers who were trying to
get him off the air.
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It was determined that
the culprit was operating
with a handheld transceiver
from a vehicle. A two-
month investigation by
federal authorities lead to
an arrest by the FBI of Eu-
gene Bocook, a 28-year-
old unemployed janitor. His
defense lawyer requested
that Bocook receive a psy-
chiatric evaluation.

If found guilty, Bocook
could end up behind bars
for 22 years.

SKIPPING AROUND

Daniel Walker, of Claren-
don, Newfoundiand,
Canada, was inspired by
the mention here of frying
1o listen for distant stations
operating in the 30-50-MHz
band. At times, ionospheric
conditions allow those sig-
nals to hopscotch
hundreds, or even thou-
sands, of miles.

Using his Realistic
PRO-2027 and an outside-
mounted antenna, David
reports that he has heard
several distant stations. One
was an ambulance service
on Long Island, in New York,
monitored on a 33-MHz
channel. That station was
1500 miles from David’s lo-
cation! Not surprisingly, he
wrote to recommend this
aspect of the hobby to
others.

TWO COMMONLY
ASKED QUESTIONS
One reader posed two
questions that are asked
Quite often. Harold Ifill (Mill-
wood, NY) wrote that his
Realistic PRO-38 scanner
will accept programming
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only to three frequencies
past the decimal point. Yet,
in our November 1993 col-
umn we gave center
frequencies {such as for the
San Diego Stadium) that ex-
tended to four places
beyond the decimal point.
He wants to know what he
must do in order to receive
such frequencies.

Many scanners, es-
pecially handhelds, cannot
be programmed out to four
places past the decimal
point below the UHF bands.
That isn't anything to be
concemed about. If you at-
tempt to program in
164.2125 MHz, for instance,
the scanner will round off
the frequency and display
either 165.21 or 165.215
MHz. No matter. Your scan-
ner will still easily receive all
fransmissions within
monitoring range on
165.2125 MHz, and without
any loss in strength or quali-
ty. That is because your
scanner will be tuned only
2.5-kHz away from the cen-
ter of the signal, and that
isn’t sufficient to cause a
problem when monitoring
FM communications.

Harold's second question
concerns finding out which
specific cellular-telephone
channels are assigned for
use in certain communities,
inasmuch as there are
more than 800 different
channel pairs available for
use. This question assumes
that cellular frequencies
are doled out a few at a
time to specific licensees,
such as the police and fire
services.

There are two competing
cellular licensees permitted
to exist in each service
area. One is categorized by
the FCC as the “wireline”
carrier, and the other is
called the "non-wireline”
carrier. Usually, this means
that the wireline carrier is
also the local telephone
company.

There are separate blocs

of channels available for
use by each category of
carrier. Certain channels
are reserved for non-voice
control-data purposes.
However, each licensee
may utilize all of the chan-
nels authorized within the
bloc available to its cate-
gory. In smaller systems, alt
available channels might
not have been put into
service.

On a national level, non-
wireline services can have
voice communications be-
tween 869.04 and 879.36
MHz and 890.01 to 891.48
MHz. Wireline services have
the following voice chan-
nels available: 880.65 to
889.98 MHz, and 89151 to
893.97 MHz. In all cases,
channels are separated by
30 MHz. The frequencies
between 879.39 and
880.62 MHz are used only
for the control tones re-
quired to operate the
system.

READERS SPEAK

Don Delisi, of Coram,
New York, tells us that he
monitors the Suffolk County
Police 6th Precinct on
155.58 MHz. They leave him
behind when they say
theyre going to channels 8,
10, or B.

Channels 8 and B are
identical, a car-to-car sim-
plex on 156.03 MHz. This is a
short-range frequency
since no repeater is used.
Channel 10 is 155.655 MHz,
which is the detective fre-
quency.

From Trenton, New Jersey,
Mike Randall tells us that
the Great Adventure
Amusement Park uses
464.425 MHz.

Let us know what you are
up to, what you're hearing,
and if you have any ques-
tions, comments or ideas
that you want to share.
Write to Scanner Scene,
Popular Electronics, 500-B
Bi-County Bivd., Farm-
ingdale, NY 11735. [ ]

THINK THANK
{Continued from page 28)

the load with. Of course,
that can be overcome by
using another relay in place
of the load to properly ap-
ply power to the redl load,
as Skip suggests.

TUNER SUBSTITUTE
Commercial tuner sub-
stitutes are hard to come by

and expensive, too. How-
ever, the home-made one
in Fig. 7 is not fime consum-
ing, or expensive to build.
The circuit consists of few
parts and a discarded
tuner you may have avail-
able.

It is powered by 12-volts

| attached some coax ter-
minated with a probe. To
make it look more commer-
cial, | installed mine in a
small plastic case with the
AGC control mounted on
the units front panel.

To use the setup, unplug
your Vs IF terminal and
apply your probe to the IF
connector and the unit’s
ground lead to the ground
of the TV Then connect the
TV antenna to the tuner’s
antenna leads. Adjust the
AGC for a good picture.
Make sure you use an isola-
tion transformer for your TV
test,

—Joseph Anie, Tema-
Ghana, West Africa

| actually built something

——4
J1 A1 R2
[ur o[ gswe 40 =
m - Ty Ty
G
D1 c2
45V 47
PUT
AGC B+ IF }OUT

GND

=

Fig. 7. Need a TV front end for your test bench? Try building this
power supply and using a tuner section from an old TV.

via J1 and recelves signals
via the antenna input.
When 12 volts DC is applied
to the circuit, capacitor C1
fiters out any ripple and the
volftage is applied to both
the positive tuner terminal
and U1, a 5-volt regulator
IC. The 5-volt output is ap-
plied to R1, a salvaged
volume control used here
to adjust the AGC voltage.
The voltage from R1 is regu-
lated by Zener diode D1
and filtered by C2. Resistor
R2 acts as a voltage-drop-
ping resistor for the AGC
terminal. On the IF terminal,
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like that awhile ago. Its a
great instrument fo have
around if you enjoy fiddling
with video circuits because
it reduces all signals to the
IF frequency;, which is much
lower than fransmission fre-
quencies (and therefore
easier to work with). I'm
glad fo pass the circuit on.
Well, that about does it. If
you'd like to get in on the
fun, please send your circuit
ideas and suggestions 1o
me here at Think Tank, Pop-
ular Electronics, 500-B Bi-
County Bivd., Farmingdale,
NY 14735, |
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MULTIMEDIA WATCH
{Continued from page 6)

guide to over 9000 special-
interest videos. This $49.95
guide is a must for people
who can't find what they
want at Blockbuster.

I may never have to go
to the library again thanks
to four discs sent to me

from World Library, Inc. One,

The Library Of The Future,
combines extensive search
capabilities and the com-
plete text from over 2000
novels, essays, poems, short
stories, and plays on a sin-
gle $299 disc. Think of a
book, and the chances are
that it's on this disc. After
watching Bram Stoker's
Dracula on HBO, | have to
go no farther than my PC
o read the book! Great
Poetry Classics contains a
similarly sized collection of

poetry on one $49.95
disc—any poem | can think
of is on it. Great Mystery
Classics contains 171 un-
abridged stories of murder,
mystery, and magic for
$49.95. The Shakespeare
Study Guide is a $24.95 disc
that includes all of Shake-
speare’s plays and poems
as well as Barron’s Book
Notes on the most popular
plays. These four discs save
me a lot of space—I don‘t
think | could keep all these
books at home otherwise.

Aris Entertainment has
lots of discs containing vari-
ous photographic images.
Their new $39.95 Tropical
Rainforest disc contains 100
photos of life in the rain
forest, and 100 audio clips
and 25 live-action videos.
Aris also sent me their new
MPC Wizard 2.0 disc. This
$14.95 test and tune-up
disc contains over 100

megabytes of Windows 3.1
video and sound drivers
and an extensive collection
of multimedia clips. This in-
expensive disc can tell you
if your system meets MPC-2
specs, and is well worth the
investment. Also from Aris is
an unusual game called
Video Cube. The game re-
quires that you solve a
Rubik’s Cube-like picture
puzzle to unlock a video
show. Over 100 videos and
sound effects combine to
make an entertaining
game. It comes in an even
more unusual box. It is also
like a Rubik's Cube in that
you can keep unfolding it
to display new outside im-
ages—almost as puzling as
the game.

infoBusiness puts out a
series of discs containing
tons of government infor-
mation that your tax dollars
are used to create. Their

Government Giveaways for
Entrepreneurs disc helps
you get money from the
government for your busi-
ness. Contact infoBusiness
to see if they have a disc
containing the government |
information that you need.
Last but not least, the
Guinness Book of Records is
now available as the
Guinness Mulfimedia Disc o
Records, and it's published
by Grolier Eiectronic Pub-
lishing, Inc. The disc
contains every word from
the book, and also contains
video clips, photos, audio,
and sound effects, not to
mention data-retrieval and
search capabilities. Clearly
this is more than just a book.

NEXT MONTH

Next month we'll be tak-
ing a good look at desktop
video. Until then, may your
media be multiple. [ |

PRODUCT TEST REPORT
{Continued from page 24)

Contents (TOC), press the
“record” button (this places
the system in the record/
pause mode) and then
press the “play” button. If
your source is a digital sig-
nal, you need not worry
about level-control settings.
In fact, with a digital input,
the record-level control is
inoperative.

We should point out that
like other consumer digital-
recording components
such as DAT recorders, the
MiniDisc system uses the Se-
rial Copy Management
System (SCMS). That means
that while you can make
digital copies of CD's as
many times as you like
using the original CD as
your source, you cannot
make copies of the copies
(e.g. from the digital output
of this home MD recorder
fo a portable MD recorder).

Learning to add tities to

some of the experimental
recordings we made took a
bit of effort, but the pro-
cedure is clearly outlined, in
a step-by-step format, in
the owners manual. The
same holds true for all
those editing functions
mentioned earlier, and for
setting the correct time and
date so that recordings you
make yourself can be “date
stamped” if you wish.

As for listening tests, we
conducted two types. First
we transcribed one of our
favorite CD's to a blank Min-
iDisc. We then compared
the sound of the criginal
CD with that of the MiniDisc,
after carefully adjusting the
playback level of each.
Sony does not claim that
the MiniDisc’s sound quality
is equal to that of the CD.
Still, it was almost impossible
for us to detect any signifi-
cant difference in sound
quality between the two
media.

Our second listening test
involved playback of com-

mercially available
prerecorded MiniDiscs. At
the moment, we own only
two of them. One is a Sony
sampler, featuring many
Sony Music recording artists.
The other is a full MiniDisc of
vocalist Mariah Carey fea-
turing seven of her hit
songs. Since we own the
CD version of this recording
as well, it was again possi-
ble to compare the CD
version with the MD version,
Here, we did detect some
minor differences in tonal
color and balance, but we
strongly suspect that the dif-
ferences had to do with the
fact that the recording en-
gineers did a re-mix for the
MD version. In any case,
both versions were very
pleasing tfo listen o and
were totally free of any au-
dible noise or distortion.
When you consider the
fact that the ATRAC data-
reduction system actually
discards some four-fifths of
the data that would nor-
mally be recorded on a
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CD, it is truly remarkable
that MiniDiscs sound as
good as they do. Sony has
stated time and again that
MiniDiscs are not intended
as a replacement for CDSs,
Rather, they are intended
as a portable format ideal
for “Walkman“-type porta-
ble players, car-audio
systems, and the like. As
such, the quality of MD
sound is far and away bet-
ter than that of even the
most carefully produced
top-quality anaiog-tape
cassettes.

The price of the home
MDS-101 is rather high, at
$1000, but all of us re-
member that earty CD
players (which, of course,
had no recording ca-
pability) cost that much
and more.

For more information on
the Sony MD-101 and other
MiniDisc products, contact
Sony (Sony Drive, Park
Ridge, NJ 07656) directty, or
circle No. 120 on the Free
Information Card. [ |
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ANTIQUE RADIO
{Continued from page 75)

slightly heavier gauge
ought to compensate for
the slightly thinner insula-
fion—resulting in a cail
having the proper (2%2-
inch) length when close-
wound.

And, so far as | can tell,
that seems to be true. My
tests show that 8 turns of the
No. 22 magnet wire occupy
Y4 inch when close-wound.
Doing some simple math, |
find that the required 76
turns should measure out at
almost 2.4 inches. Close
enough, I'd say!

Since | have a bit of room
to spare in the column this
month (very unusual for me
o be in such a position), let
me suggest some sources
for the parts you may want
o purchase if you follow
through with this project.
Radio Shack stocks No. 22
magnet wire. But you'll have
to buy a $5.00 assortment
pack to get the size you
want and the 40-foot
length provided is not suffi-
cient. You can splice at a
coil tap when winding the
coil, but you'd have to pur-
chase at least two kits.

Both Antique Electronic
Supply (6221 S. Maple Ave.,
Tempe Arizona) and An-
fique Audio (6555 N. Lamar,
H-105, Austin, TX 78751)
stock a 21-gauge magnet
wire in rolls of adequate
(100-foot) length. Both com-
panies can also supply
galena crystals, crystal
stands, binding posts, head-
sets, and other items you
may need to complete this
project.

That's it for now! We'll con-
finue working on the NBS
set next month. Until then,
write fo me at Anfique Ro-
dio, Popular Electronics,
500-8 Bi-County Bivd., Farm-
ingdale, NY 11735. Remem-
ber, we welcome your
suggestions, and comments
related to our hobby. [ ]

Pass the
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As a reader of Popular Electronics you most likely know many of the answers to the
FCC General Radiotelephone Operator License exam questions. All it may take to
get your license is a quick review of the Commercial Radio Operator License Educa-
tional Package and taking one or more sample exams—consisting of the actual ques

tions used in the FCC exams! If not, even a novice can bone up using License Exam
Preparation software (on a PC disk) and successfully pass the FCC exam. Don't be

lieve it? Buy it! Try it! It's guaranteed to do the job ¢r your money back!

Look at these features:

+ All exam questions (guaranteed word-for-word) and answers contained in this pack-
age are the ones used in the FCC exams. There will be no surprises when you take
your examination

= You will be taking practice FCC license examinations right at your personal com

puter or work from printer copies.

» Question selection formula is the one used in the actual FCC examination

» Computer constructs unique written theory tests for you to answer on the screen

or on print out! Program supports all dot matrix and laser printers,

« All schematic diagrams appear on PC screen

+ Computer bargraph scoring by individual sub-element highlights topics requiring fur-
ther study.

+ Software tells you when you are ready to take the FCC exam and PASS!

« Change screen colors. . .choose sound effects. . .and more! Windows not requirec.
- Thousands sold to satisfied operators and technicians

CLAGGK INC. — FCC Commercial Exam Special Offer
P.O. Box 4099, Farmingdale, New York 11735
Yes, | like your offer and here is my order for the Commercial Radio Operator License Edu-
cational Package!
Complete FCC Radiotelephone Exam Special Offer that includes one 3%:-in. and two 5%-in
disks, Question and Answer booklet containing Elements 1 and 3 and FCC Part 13 Regu-
lations, and Eucational Package booklet.
($39.95 each) $ B
Shipping and handling per order $4.00
Total Amount in U.S. Funds only $ o
New York residents add local sales tax. Canadians add $6.00 per order. No foreign orders
Do not send cash.
Bilmy [ VISA [] MasterCard Expire Date /I
CardNo. - - n L L S
Signature o - - o -
Name (Please print) o o - o -
Address o - . - § S
City - o State ZIP o

WWW. atneidsaadiadioRistorv.com
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PRINTER ABC’S
(Continued from page 46)

printed page. It's the industry-stan-
dard language for advanced graph-
ics and publishing. The PDL is a set of
codes within the printer that dictate
character size, font style, line spacing,
and other properties. The PDL is used
1o tell the printer how to position, ma-
nipulate, and print both characters
and graphics.

PostScript and other PDLs contain
only font outlines. Outline fonts de-
scribe characters with a series of
mathematical equations. The equa-
tions describe the arrangement of se-
lected points on each character’s
outline relative o each otherandto a
specific imaginary point. The various
point sizes, stroke weights, and stroke
angles needed by a given font are
created as needed by a micro-
processor in the printer that mathe-
matically manipulates the outline as
required.

A big plus for PostScript is that its
device and resolution independent:
the same printer commands used to
get output from an inexpensive laser
printer will also produce the highest-
resolution output from a pho-
fotypesetter. Thus, PostScript lets you
make proofs on your PC and send the
same file to a production house for
publication-quality masters. By con-
trast, PCL is device-dependent, work-
ing specifically with lasers. Fortunately,
practically all PostScript printers also
offer HP emulation.

Today, there are two PostScript ver-
sions: the original PostScript, and
PostScript Level 2. The new version in-
cludes standard and special color
functions, composite-font extensions,
and it supports Adobe’s Multiple Mas-
ter Fonts. It also promises higher
speed through improvements in file
and memory handling and data
management. Level 2 PostScript is
backward compatible.

Fonts for Everyone. Most printers
come with fonts that are built into the
printer’s firmware. it's common *o see
14, 28, or even 44 internal fonts as
standard even with low-cost laser
printers. The majority of those fonts are
actually made up of just two different
typefaces, such as Courier and Line-
Printer. Why? Unlike scaleable fonts,

The inexpensie - non J-200 and BJ-230

s.ktop bubble j;l printers offer high

quality, 360-DPI resolution at about 4 PPM. The BJ-200 (at $399 list) is for letter and
legal-size documents, while the BJ-230 (at $549) can also use 1] X 17-inch stock.
Both printers can print on practically all types of paper as well as transparencies,

labels, and envelopes.

each different weight and style of a
bitmapped typeface—normal, bold,
and italic, for example—counts as a
separate font, When those variations
appear in several point sizes, each
size counts as a font. You also may get
portrait and landscape versions of
the typefaces. So a single typeface
can count as dozens of fonts!

The classic way to add extra bit-
mapped fonts is with a cartridge. If
cartridges seem clumsy, you can use
downloadable HP-compatible “soft
fonts” with practically any laser printer.
These soft fonts are kept on your hard
disk and are sent (downloaded) to the
printer each time you use them. Still,
regardless of how they're imple-
mented, all bitmapped fonts have
significant drawbacks. You can't resize
them without severe distortion, and
you can't tfransfer them to higher-res-
olution output devices.

Windows comes with several dif-
ferent built-in fonts. They are known as
TrueType fonts. In most cases the fonts
appear on-screen just as they will ap-
pearin your printed document. If your
printer has internal fonts for which
Windows doesn't have exact screen
fonts, there’s no big problem: Win-
dows substitutes a font on-screen
thats similar o the printer font. In that
case, what you see may not be exact-

ly what you get from the printer.

Best of all, TrueType fonts are scal-
eable and device independent. You
can make the fonts very small or very
large while retaining their distinctive
shapes, and Windows lets the same
fonts work anywhere. Thus, you can
work with a variety of printers, includ-
ing dot-matrix types—not just lasers.
On dot-matrix printers, scaleable True-
Type fonts are printed as bit-mapped
graphics. Their quality is high, even on
older nine-pin printers.

What Printer’s Best for You? Fach
of the major printing technologies
(impact, laser, and inkjet) has advan-
tages and disadvantages. To pro-
claim that one printing technology is
better than another is unrealistic.
Further, the differences between
the printtechnologies are blurring. For
example, the speeds available with
the different technologies are merg-
ing. Resolution, too, no longer cleanly
divides printers: even inexpensive dot-
matrix printers can produce output
suitable for correspondence and
general-purpose use. Take time to
consider all aspects of a given printer
technology before you decide on the
type of printer to buy, and be sure to
become familiar with the features of
the most recent models. [ |
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NIGHTVISION SCOPES
(Continued from page 36)

the appropriate matching con-

nectors.
There is nothing critical about the IR

iluminator circuit; therefore, it can be
assembled using any method that
you are comfortable with. However, a
printed-circuit tempilate is shown in
Fig. 7 for those who prefer that type of
construction. A parts-placement di-
agram for that printed-circuit layout is
shown in Fig. 8. The 8 LED's are
mounted in two rows across one end
of a third Radio Shack deluxe plastic
project case (part 270-221). The IR
output control, R4, is mounted on the
opposite end of the case, while 51 is
mounted on the side of the case.

Actually, you could build the circuit
in an old flashlight case, or in any
other enclosure that you might hap-
pen to have on hand. A 4-foot length
of 2-conductor speaker wire, termi-
nated in an appropriate connector,
can be used to supply power to the
circuit.

Seeing in the Dark. Once the as-
sembly is complete, the first thing that
must be done is to check outthe cam-
era and monitor—that must be done
in daylight. Begin by switching the
monitors power on. Then connect the
Nightvision View Scope to the 12-volt
DC source and turn $1 on. The
monitor’s screen should light. Aim the
camera at some close object and
adjust the monitor’s brightness control
for the best quality picture.

Take the View Scope into a dark
room (a closet will do) and flip S2 to
HGH. Objects within a foot or two
should be easily visible on the monitor.
Turn on your IR-light source; the view-
ing range should increase to over 10
feet. The actual viewing range is lim-
ited only by the available IR light. W

“It makes a kind of laughing noise when I try
to copy my tax return.”

—— Wi | e———

SOLID-STATE COOLER
{Continued from page 39)

heat sink. Position the heat sink on the
side of the cooler and install a wood
screw in each hole in the heatsink into
the side of the cooler. Be sure to use
screws thatwon't reach through to the
inside of the cooler.

Remove the heat sink and cut a
square hole, slightly larger than the
module, in the center of where the
heat sink goes. You might also have to
gouge out grooves for the Peltier
module’s leads depending on the
final clearance between the heat sink
and the side of the cooler. Use a
Dremel tool, jigsaw, or carpet knife to
cut the cooler wall. The plastic is soft
and easy to cut, but be careful not to
cut yourself.

Test the module with a single D cell
(red wire to +, black to —) while hold-
ing it between your fingers; one side
will quickly get hot and the other cold.
Mark the hotsside with ared dotfroma
felt-tip pen or with a pencil. Also find
four long screws and nuts that will
reach through both heat sinks, the
spacers, the module, the sleeve, and
the cooler wall.

Mark the perimeter of the module
on the center of both the heat sink
and the cold sink. Position the cold sink
centered on top of the heat sink and
drill a hole about %-inch away from
each corner of module’s outline
through both sinks. Also cut away any
cooling fins that will interfere with the
screws and de-burr any holes you drill.
Reposition the heat sink on the outside
of the cooler and use it as a drill guide
to make matching holes through the
cooler wall.

Make a sleeve for the inside of the
cooler out of aluminum sheet metal.
Size it so that it leaves about a Ya-inch
gap between it and the cooler walls.
Rest the sleeve inside the cooler on
top of a Ya-inch spacer and drill
through the holes in the cooler wall
through the sleeve. At this point every-
thing should be completely drilled
and ready for final assembly. Test fit all
of the parts together, but without the
module or spacers, to make sure the
holes line up and that the screws all fit
in place.

Spread a thin layer of thermal
grease over each heat sink and
spacer surface that will press against

WWAN asmerieaniadiahistary com

another surface. With the sleeve in
place on the foam blocks, pass the
four screws through the cold sink and
press a spacer onto it centered be-
tween the screws. Pass the screws
through the sleeve and through the
wall of the cooler. Next press the out-
side spacers on the outside of the
sleeve in the hole in the side of the
cooler. (Use as few spacers as possible
so thatwhen the module isin place, its
outer surface is slightty higher than the
outside wall of the cooler) With the
module’s hot side facing outside the
cooler, press it onto the spacers. Then
slide the outside heat sink onto the
screws and tighten up the whole as-
sembly with nuts. Make sure the Peltier
leads are accessible before tighten-
ing. Tighten the nuts only enough so
that the whole assembly feels firm,
and as one, without over tightening.
Also install the four small wood screws
that hold the heat sink firmly to the
cooler.

The Melcor CP [.4-127-045L
Thermoelectric Heat Pump Module used
in the Solid-State Cooler has a maximum
AT of 67 degrees Celsius.

Mount the fan so that it blows at the
heat sink. We used a piece of chicken
wire bent to fit around the fan as both
a fan shroud and to physically hold
the fan in place. Four small wood
screws and washers secure the chick-
en wire to the cooler. Twist the positive
leads from the module and the fan
together, and do the same for the
negative leads. If you definitely want
to add the filter capacitors, do so now.
Attach a length of line cord to the
leads, and mark the positive lead of
the line cord. Then insulate all bare
wiring and leads with heat-shrink tub-
ing or electrical tape. Attach a ciga-
rette lighter plug to the end of the line
cord. The center conductor of the
plug is positive.

You can now test out the cooler
using either a lab-grade power sup-
ply or by plugging it info your ciga-
rette lighter. If all went well, all you
have to do now is chill out! |
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TECHNICIAN’S DAY
{Continued from page 42)

and Measurements, and Trou-
bleshooting. That exam is frequently
more challenging to the technician
than the specialty exams since it re-
quires a broad scope of electronic
knowledge plus the ability fo analyze
tfroubleshooting problems. Of the
technicians who take this exam, ap-
proximately one-third pass on their
first attempt.

Individual Journeyman exams
cover a number of electronic spe-
cialties:
® Audio—The exam consists of both
digital and analog sections. Other
technologies include amplifiers and
sound quality, system set-up, speaker
installation, servicing audio products,
and troubleshooting audio systems.
® Communications—The exam be-
gins with basic communications cir-
cuits and transmission systems, fol-
lowed by AM and FM fransmitters and
their adjustment. Also covered are re-
ceiver adjustment, servicing, and trou-
bleshooting systems used in commu-
nications.
® Computer—A knowledge of bin-
ary math, logic gates, and digital
electronics is necessary to take this
exam. Also covered are computer
and LAN (Local Area Network) organi-
zation, input and output equipment,
memory, elementary programming,
and troubleshooting computer sys-
tfems.
® Consumer—Beginning with digital
electronics and linear or analog elec-
tronics, this exam then has specific
questions about servicing televisions
and VCR’s. Questions are asked about
froubleshooting those products and
the use of test equipment.
® [ndustrial—This exam covers all as-
pects of industrial electronics, includ-
ing transducers, sensors, switches,
power factor, differential amplifiers,
basic logic circuits, and functions.
Questions are asked about analog
and digital/microprocessor circuits
and systems, and DC and AC power
supplies. Finally, there is section on
froubleshooting and circuit analysis of
those systems.
® Medical—Technicians who take
this exam need to know about elec-
frical safety and accuracy of calibra-
flon for electronic biomedical instru-

ments. The technician must be
familiar with the basic concepts and
vocabulary of instrumentation, tele-
metry, measurements, and differen-
tial-and operational-amplifier ap-
plications.

® Radar—General knowledge of
both pulse-radar and continuous-
wave-radar operation is necessary for
taking this Journeyman option. The
test covers transmitters and receivers,
CRT display systems and their power
supplies, antennas, and transmission
lines and their characteristics.

- ® Video—The technician needs to

know NTSC standards, video basics,
test signals, and the operations of
both the electronic and mechanical
systems in video cassette recorders.
Also covered are 8mm video, cam-
corders, cameras, and monitors, and
the microprocessors used in video op-
erations.

The CAT Exam. CAT tfesting is just
one year old. "It opens a whole new
area of trained and certified techni-
cians,” says Steckler. "Have you looked
at any modern appliances lately?” he
continues, "Be it a microwave oven,
washing machine, stove, lawn-sprin-
kler timer, or whatever; its bound to
have electronics inside. The techni-
cians who service this equipment
have had to learn about those elec-
fronic circuits, in addition to the elec-
frical and mechanical repairs and
replacements they have always
made.”

The new Certified Appliance Tech-
nician exam is independent of the
CET Associate or Journeyman cer-
fifications. However, the experience
requirement is the same four years as
for the Journeyman CET option—and
the successful CAT receives a perma-
nent wall certificate. The exam con-
sists of 100 multiple-choice questions
covering electrical circuits and com-
ponents, refrigeration systems, laun-
dry equipment, cooking equipment,
and dishwashers and trash compac-
tors. CAT's are eligible to join ISCET,

Exam Fees. The fee for the CET exam
is $25. This includes both the Associate
exam and any one Journeyman op-
tion. For technicians who take the
Journeyman option separately from
the Associate exam, each exam costs
$25. Each additional Journeyman op-
tion is $25. The 100-question CAT exam
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is also $25. Should the technician fail
any of these exams, the first retake is
free, after a 60-day waiting period.

Fees for the FCC exams vary. The
minimum fee for any examination ses-
sionis $25. Element 1is $25. Element 3
is $30. If the two examinations are
taken at one session for a General
Radiotelephone Operators License,
the fee for the examination session is
$35.

There are other combinations of el-
ements and fees for the exams that
are not yet available. A complete list
of exam fees is available from the IS-
CET office, at the address listed below.
There are no free retakes of the FCC
exams.

Preparing to Take One of the
Exams. The best way to prepare for
any of these exams is to study, and
ISCET has excellent and inexpensive
study material for each exam. If you
are just beginning, the Study Guide for
the Associate CET Test is an excellent
review for this first test. The 96-page
booklet sells for $10. Practice tests are
available for most of the Journeyman
options. There are also excellent study
books for each of the options.

FCC exams are selected from a
published guestion pool. ISCET has
copies of the Element 1 and Element 3
question pools for $10 plus $2 ship-
ping, or there are self-test sofftware
packages available. Going into any
examination session well prepared is
often the difference between passing
and failing.

If after reading this article, you're
interested in taking the CET, CAT, or any
of the FCC exams, contact any one of
ISCET's volunteer test administrators
listed elsewhere in this article for de-
fails. Again, the exams are scheduled
o be given during the week of April 2
through April 9, 1994. For any addi-
tional information or an order form
listing all materials, contact ISCET di-
rectly at 2708 West Berry St., Fort
Worth, TX 76109; Tel. 817-921-9101, FAX
817-921-3741. ]

T0DAY S THE DAY

Stop Smoking.

[
@) American Heart Association
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ELECTRONIC PAINT SHAKER
(Continued from page 70)

ple, though not quite as simple as un-
der DOS. Versions for Macintosh,
SunOS, Amiga, Cray, and TI-9%/4A will

This Windows version of the control program will be on the market soon. Its rescurce
requirements (a Pentium with 8 gigglebytes of memory, running two concurrent
sessions of Windows NT. and a side order of fries) are u tad stiff though.

LISTING 1

U1~ ~o =~

TAC SEGMENT STACK

MS-DOS assembly code for electronic paint shaker.
Link to make SHAKE.EXE.

DB 64 DUP('STACK...')

STAC ENDS

14
CODE SEGMENT PUBLIC

ASSUME CS:CCDE,DS:CODE, SS3:STAC

MAIN PROC FAR
PUSH DS
SUB AX,AX
PUSH AX
MOV CX,66
MOV AH,05H
MOV DL, OCH
INT 21H
LOOP FF
RET

ENDP

ENDS

END MAIN

~e e

FF:

~o we o

MAIN
CODE

further output to the printer, it will be
printed as soon as the paint finishes
shaking (which is not a good idea if
paper isn't installed in the printer).
AWindows version of the program is
being developed by the author. The
user interface (see the photo) is sim-

set up for return to DOS
for cx:=66 down to O

form feed
next cx
return to DOS

be developed if there is sufficient in-
terest.

The assistance of Cathy Covington
(aoge 8) is gratefully acknowledged.
The author does not know if he is cre-
ative enough to have done this all by
himself in time for April 1. [ |
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SERIAL ADC
(Continued from page 54)

gram. For exampile, simple data han-
dling (e.g. to calculate and display
the pulse rate, log datq, plot on a
printer, efc) could be done in real
time if the computer speed is fast
enough. More complicated data
analysis, (e.g., digital filtering) could
aiso be done in real time, but the re-
quired program would probably have
¢ be written in assembly language to
maximize ifs execution speed.

Circuit Alternatives. While the cir-
cuit is certainly very useful as is, much
can be done to improve its perfor-
mance. Here are some ideas for en-
hancing the circuit:

® The baud-rate generator can be
replaced by a crystal-controlled type
for greater stability.

® The 74165 and 7474 can be re-
placed by CMQOS IC’s (74C- series) for
lower power consumption. Thats es-
pecially worthwhile if the circuit will be
powered by a battery supply.

o The baud-rate clock frequency
can be increased to 19,200 baud by
changing C4 to 470 pf. The sampling
rate can then also be doubled (to
approximately 1400 samples/sec) by
changing C1 to 680 pk

Conclusion. This project should have
given you a practical idea of how to
use your PC as an analog data-ac-
quisition tool. It can be particularly
useful for in-the-field data-logging if
connected to a laptop computer.
Occupying only the serial port, the
printer port (which is a parallel-inter-
face) remains free for use as a digital I/
O port, perhaps for controlling motors
to position a transducer for the ADC.
But that's another story; perhaps one
you will write about, [ |

ruM

My computer wasn't as friendly
as | thought.”
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COIL FORMS
(Confinued from page 69)

can be used to do this job. Turn the
wire over several fimes to make sure
that the enamel insulation is scraped
away around the entire circum-
ference. Some people prefer to burn
the insulation off with a soldering iron,
which also serves to tin the end of the
wire as it burns the insulation away. I've
found that method to be successful
with smaller gauges of wire, but when
quality No. 26 or larger wire is used,
the scraping method seems to work
better. If the scraping method is used,
then follow the scraping by tinning the
exposed end of the wire with solder.
Each winding of the transformer can
be made by threading the wire
through the core as needed. As each
winding is finished, the loose end
should be cleaned, finned, and sol-
dered to its push terminal. After all the
windings are complete, seal the en-
fire assembly with Q-Dope or a suit-
able equivalent.

Homebrew Binocular Cores.
Actual binocular cores are available
in a limited variety of materials and
sizes, However, you can build custom
“binocular cores” from toroidal cores,
which are readily available in many
more mixtures of powdered iron and
ferrite. Also, you can make larger bin-
ocular cores using toroids because of
the wide range of toroid sizes.

Figure 6 shows the common way to
make your own binocular core: stack
a number of toroid cores in the man-
ner shown. It is common practice to
wrap each stack in tape, and then
place the two stacks together and
wrap the assembly together. Aithough
four toroids are shown on each side,
any number can be used.

A variation on that theme is shown
in Fig. 7. That binocular core is de-
signed to have a single-tumn winding
consisting of a pair of brass tubes
passed through the center holes of
the toroid stacks. The ends of the
stacks are held together with a pair of
printed-circuit boards. The rear panel
has no copper removed, while the

front panelis etched to isolate the two
brass tubes. The pads around the
brass fubes at the front end are used
to make connections to the tubing
(which serves as a single-turn wind-
ing). The other winding of the trans-
former is made of ordinary insulated
wire, which is passed through the:
brass tubes the correct number of
turns to achieve the desired turns
ratio. This type of binocular core was
once popular with ham operators
who built their own solid-state RF
power amplifiers. The high-power
fransformers needed to match the
impedances of the base and collec-
tor terminals of the RF transistors were
not commonly available, so many
hams had to “roll their own.”

The binocular core is not as well
known as the toroid core, but for many
applications it is the core of choice.
That is especially true when low fre-
quencies are used, or whenever large
inductances are needed in a small
package ... thatis if you don'twant to
work your arm off hand-winding a
large number of turns. |

FACTCARD

S

W ALL YOU NEED to know about
electronics from transistor packaging
to substitution and replacement
guides. FACTCARDS numbers 34
through 66 are now available. These
beautifully-printed cards measure a
full three-by-five inches and are
printed in two colors. They cover a
wide range of subjects from Triac cir-
cuit/replacement guides to flip-flops,
Schmitt triggers, Thyristor circuits,
Opto-Isolator/Coupler selection and
replacement. All are clearly explained
with typical circuit applications.

W WANT TO EXPAND your knowl-
edge of electronics ? Do it the easy way

Jampacked with I
information at your :
fingertips i

|

|

!_/_'_"_'_'_'——

by studying the Electronics Fact
Cards. Do you travel to and from your
job each day? Drop a handful of cards
in your pocket before you leave, and
the bus becomes a schoolroom! At
home, you can build some of the proj

ects and not only have fun building and
using them, but learn how they work at
the same time.

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

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

[ Please send one copy of FACTCARDS at $3.50. Shipping $1.00 (U.S. and Canada only).

[0 Please send

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

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

Please print

(Name)

(Street Address)

(City) B

Detach and mail today:
CLAGGK Inc

P.O. Box 4099
Farmingdale, NY 11735

All Payment must be in U.S.

(State)

(Zip) Funds!

wnny amarieaniadiahietan, com.
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Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES l

[0 COMPUTER HOBBYISTS
HANDBOOK—BP251—
38-95

Subjects covered include
microprocessors and their
register sets; interfacing serial,
paralley, monitor, games and
MIDI ports; numbering systems,
operating systems and computer
graphics. While the book is
aimed at the computer hobbyist,
it should also preve useful to
anyone who intends to use a
computer to follow their
interests.

Further

Practical
Electronics
Calculations and
Formulae

1A WiLSON

o P Y

(] FURTHER PRACTICAL

ELECTRONICS
CALCULATIONS—

BP144—$9.00

450 pages crammed full of all the
formulae you are likely to need.
Covers Electricity, Electrostatics,
Electromagnetism, :Complex
Numbers, Amplifiers, Signal
Generation and Processing,
Communications, Statistics,
Reliability, Audio, Radio Systems,
Transmission Lines, Digital Logic,
Power Supplies. Then there's an
appendix of Conversion Factors,
Mathematical Formulae and
maore.

(] INTERNATIONAL RADIO
STATIONS GUIDE—
BP255—$9.95

Provides the casual listener,
amateur radio DXer and the
professional radio monitor with
an essential reference work
designed as a guide for the
complex radio bands.

Includes coverage on Listening to
Short Wave Radio, ITU Country
Codes, Worldwide Radio
Stations, European Long Wavz
and Medium Wave Stations,
Broadcasts in English and more.

| Imternational

Shore

(] WIRELESS &
ELECTRICAL
CYCLOPEDIA—ETT1—$5.75

A slice of history. This early
electronics catalog was issued in
1918. It consists of 176 pages
that document the early history of
electricity, radio and electronics.
It was the “bible” of the electrical
experimenter of the period. Take
a look at history and see how far
we have come. And by the way,
don’t try to order any of the
merchandise shown, it's unlikely
that it will be available. And if it
is, the prices will be many times
higher.

Name

ELECTRONIC TECHNOLOGY TODAY INC.
PO. Box 240, Massapequa Park, NY 11762-0240

USA AND CANADA

$0.0110 85.00. ... ..
$5.01 t0 $10.00. . ...

Address

$10.01 10 20.00. . . ..
$20.0110 30.00 . ...

City State

. $30.011040.00 ....
Zip

$40.01t0 50.00 .. ..
PE494  $50.01 and above . . .

SHIPPING CHARGES IN

SORRY No orders accepted
outside of USA & Canada

$1.50 Total price of merchandise
$2.50 Shipping (see chart)

$3.50 Subtotal ......... .....
$4.50 Sales Tax (NYS only) .....
$5.50 Total Enclosed .. .
$6.50

$8.00

WWW.asknerieaniadiahistory.com

All payments must be in U.S. funds
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NEW ITEMS! NEW PRICES! NEW ITEMS!

NEW PRICES!
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LCDDISPLAYS

OPTREX 2x16-DMC 16207H-8 Bit ASCI! Input
Dim. 3'/sx13/ax3s Char. Height .19

OPTREX 2x20-DMC 20261-8 Bit ASCI!t Input
Dim. 4%hex17/ex3s Char. Height .19".
OPTREX 1x16 “Backlit"-DMC 16187-

8 Bit ASCll Input Dim. 3'/ex13/ex%16

Char. Height . 11" .
OPTREX 1x20- DMC 20171 -8 Btt ASCII Input
Dim. 73hex15hex'f-Char. Height 42" .. .. ... ... $9 95
OPTREX 2x40-DMC 40218-8 Bit ASCII Input

Dim. 73hex15hex 332 Char. Height .19” $9 95

VERY EASY TO INTERFACE TO ALMOST ANY

LTP 1157 AE

1.2’ 5x7 Matrix Displays
5x7 Array with x.y select. This Red Orange Matrix
Can Be Stacked Horizontally. Matrix
Orientation - Cathode Column, Anode Row.
Great For “Moving Message’’ Signs.

$1.19Ea.,8/$6.95,100/$75.00

$5.99
$7.99

$9.95

[wiTH
| DATA

SSi-202 Decoder2.2 ___________
8870 Decoder ..2.25 JTR16028

(COM 2017) 1.75
5087 Generator .2.00

IM6402 +5v High speed
AY5-1013 pin out 2.45
5089 Generator .1.25

INS 8250

SANYO—BRUSHLESS
12 VoltDC at .07 Amps—

7 Blades

60 MM—2 3/8"'x2 3/8"'x1"

$5.95

TECHIDYNE—Brushless
12Volt DCat .12 Amps—

7 Blades

80MM—3 1/8"'x3 1/8"x1”
This size commonly usedin
Computer Power Supplies

PANAFLO—Brushless—12 VoIt DC at
.2 Amps 5 Blades—
119MM—4 11/16"x4 11/16"'x1 1/2"

8000/80000

$5.99

8237 1.90
8237-5 2.80
8243 1.75
8250 2.95
(16450) 6.50
(16550) 10.95
8251 1.10
8253-5 1.75
8254 1.80
8255 1.50
8255-5 1.75

8257 1.50
8259A 1.85
8259C-5 2.10
8275 10.95
8279 2.25
8284 1.49
8286 3.50
8287 2.49
8288 3.50
8530 3.00

- =N W
NNONONONNON
oo wnoununn

B. 6. MICRO

P. 0. Box 280298 Dallas, Texas 75228

(214) 271-554¢6
FAX (214) 271-2462
STATIC RAM

2016-2KK8 200 n.s....... 1.00
2101-1 - 256X4 500 n.s. . .75
21L02-1 350 n.s. . ....... )
2102AL-4 L.P. 450 n.s. .. .
2111-1 256X4 500 n.s. ... 1.
2112A-2 )
2114L-3 1KK4 300 ns. .. .
2125A-2 1KK1 70n.s. ....1.
2147 aKX1 ... ... .. ... 1

2108-48KX1 . ........... ]

2118-4 16KX1-5Volt . . .. .. ...

4027-4KX1-260n.s. .. ... .. .. 80
4116-16KX1-250n.s. . ....... 40
4116-16KX1-200n.s. ... ..... 75
4116-16KX1-150n.s. .. .. .. .. 90
4128 Piggyback . .. ..... .. 2.00
4164-150n.s. ... .. .. 490r9/3.50
4164-120n.s. ............ 1.10
4164-100n.s. ... ......... 1.40
TMS4416-16KX4-15-n.s. ..2.75
4464-150N.5. scisayy snun. 1.40
4464-120n.s. ............ 1.45
4464-100n.s. . ........... 1.45
4464-80n.s. ....... .. .. .. 1.45
41256-150n.s. ...1.250r9/9.95
41256-120n.s. ..1.300r9/10.99
41256-100n.s. ..1.300r9/10.99
41256-80n.s. ...1.300r9/10.99
41256-60n.s. ....... ... .. 1.85
1 Meg - 100ns. M- 5
1Meg-80n.s. ..... ... ... 4.40
4142 680n5256x4 ..... 4.60

SIPPS, SIMMS, & CACHE AVAILABLE

AREA NETWORK

LOCAL
NETWORK

Little Big LAN

* Peerto Peer LAN, to 250 nodes

* $75total software cost!
No matter how many nodes!

“ Use ARCnet, serial, parallel or
Ethernet to link your computers.

* Mixed mode routing
Any combination of above connections is
possible on any given node

* RAMneeded approx. 35-45K

* Uses DOS versions 2 and above, 3.1
and above preferred.,

* Print spooling

* Record locking viaDos SHARE

* Open network. APl provided

* Runs ok with Windows 3.0

* Drive A-Z canbe redirected to
reference any drive on any computer
LPT1.LPT3 can printto any printer.

‘Start small, grow as you grow ™’

$7500

CUSTOMCABLES

Cables Also available for Littie BigLan
Senal (5 Wire Null Modem)

Cables Non-Refundable)
Parallel - Adapter $10.50

Adapt Most 25 pinto 25 pin cables
to meet the Parallel interface

requirements
Arcnet - 50¢ a ft (Twisted Pair Only)
Ethernet-50¢ a ft (ThinNet RG 58)

EPROM SPECIAL

We bought a large quantity of
2708s, 27165, 2532s, 27328, 2764s,
27128s,27256s and 27512sfroma

computer manutacturer who re- §

designed their boards. We re-
moved them trom sockets, erased
and veritied them, and now we
ofter the savings to you. Com-
plete satistfaction guaranteed.

Your Choice
10/8.00

10/17.50

$10.00 for
First 6 ft. 25¢ a foot atter 6 feet (Custom

10/17.50
10/17.50
10/20.00
10/25.00
10/40.00
10/77.50

825123 .........1.49
825126 .........1.49
825153 .........1.75

LAN CABLE

Another B.G. Micro Exclusive ... 25
feet of Etjernet RG 58A/U Coax with

a BNC connector, a BNC "T", and &
BNC terminator on each end.

No one can beat this price. - $7.95
Additional "T" - $.99

NETWORK CARDS

« 16TB Model - Complies with IEEE 802.3

- Standards for 10Base-T and 10Base2.

« Works with most popular network softwares
including Netware, TCP/IP, Windows for

» Workgroups, LANtastic, and etc,.

» On-board 16K RAM for Multi-packet Bufters.
- Four LEDs to indicate link, transmit/ receive,

polarity/Jabber, and collision status.

« Automatic pofarity detection and correctior
of writing errors.

» Jabber function (Watchdog timer).

» Novell Approved NE 2000 Compliant

$67.99

* NE 1000 Available (Call)
° Arcnet Available (Cali)

TERMS: (Unless specified elsewhere) Add $3.25 postage, we pay balance. Orders over $50.00 add 85¢ for Insurance. No. C.0.D. Texas Res. agc
81/a% Tax. 90 Day Money Back Guarantee allitems. All items subject to prior sale. Prices subject to change without notice. Foreign order - US funds
only. We cannot ship to Mexico or Puerto Rico. Canada, add $7.50 minimum shipping and handling. Countries other than Canada, add $15.00

minimum shipping and handling.

CIRCLE 135 ON FREE INFORMATION CARD
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CAIG Electronic Chemicals

for Manufacturing, Maintenance & Service!

DON'T JUST CLEAN CONNECTIONS;
DEOXIDIZE, SEAL & PROTECT THEM!

Even the finest equipment cannot guarantee noise-free/error-free operation. One "dirty”
connection anywhere in the signal path can cause unwanted noise or signal 1oss.

ProGold and DeoxIT increase the performance and reliability of electrical components ang
equipment.  They provide long-lasting protection, reducing the expense of repeated
cleaning with expensive ozone-depleting solvents.

ProGold

Gold Conditioner & Protector

ProGold is specifically formulated to improve con- |
ductivity and protect gold, base metals and other |
precious metal surfaces. Use on gold connectors |
and contacts for maximum performance and pro- |
tection. A common problem with gold plated sur-
faces is that the base metals migrate to the surface
due to gold's soft and porous nature (dendrite |
corrosion). Once exposed, base. metals oxidize,
adding unwanted resistance thatimpedes electrical performance. Since gold plated surfaces are
thinly coated, they are susceptible to scratching & abrasion, further exposing the base metais.

ProGold is.a one-step treatmeni that conditions gold connectors, contacts and other metal
surfaces, enhancing the conductivity characteristics to efficiently transmit electrical signals.
ProGold coats the entire contact surface and connection, providing superior protection from
abrasion (insertion resistance), arcing, RF1, wear and atmospherit contamination.

feoxIT & PresenviT

Deoxidizes, Seals & Protects
Electrical Connections

DeoxIT, a-one-step treatment, is a fast-acting,
deoxidizing solution that cleans, preserves, lubri-
cates & improves conguctivity on all metal sur-
faces. Use as a general treatment for connectors,
contacts & other metal surfaces.

PreservIT seals, lubricates and preserves metal

surfaces for protection-from oxidation and contamination. Foruse on clean/new surfaces orthose
pre-cleaned with DeoxiT.

Both have excellent migration properties that coat the surfaces and protect them from future
oxidation & contamination. These new advanced formulas contain improved deoxidizers,
preservatives, conductivity enhancers, anti-tarnishing compounds, arcing & RF inhibitors and
provide extended temperature range

OpticALL

Effectively cleans, polishes and eliminates
static electricity on optical viewing surfaces.
OpticALL is also recommended as a general
purpose antistatic Cleaner on plastic, glass
and metal surfaces.

StaticALL

Neutralizes static build-up caused by friction
& low humidity conditions.

DustALL

Quickly & safely removesdust, lint & particles
from sensitive electronic equipment, comput-
ers, lab equip., optical grade surfaces & other
mechanisms & equipment.

FreezALL

Quickly and safely cools circuits to -54°C.
Locates intermittent components due to heat
failure and hairline cracks on PCBs.

MechanicALL

High Penetrating Anti-Corrosive Anti-Tarnish-
Ing Cleaner & Lubricant. Lubricates & Pro-
tects, Displaces Moisture, Stops Squeaks,
Migrates & Coats Entire Surface.

ElectricALL

Rejuvenating Solution For All-Electrical Ap-
plications. Cleans, Preserves, Improves &
Protects Connections, Removes Corrosion &
Oxidation, Reduces Wear, Abrasion, Arcing
& RFI.

DegreasALL

For degreasing, cieaning & defiuxing equip-
meniand parts. Removes oil, grease, ditand
contaminants including rosin flux from PCBs,
components and metal parts. Biodegradabie.

For sensitive equipment applications. For
removal of oil, grease & ditt from surfaces.
(Freon® TF ).

CAEON" 28

Degreaser and cleaning liquid removes or-
ganic contaminants including rosin flux from
PCBs, components and metal parts. (Freon®
T™C).

X-108S instrument 0il

Contains silicone. Finest quality instrument
oil for use on rubber, plastics and metals.
Non-gumming, rust inhibiting, long lasting lu-
brication.

X-10 Instrument Oil

Lubricates precision instruments, fine parts &
mechanisms. Use on all metals (gauges, gears,
clocks, instruments, etc.). Non-gumming, rust
inhibiting, long lasting iubrication.

CAIG Products ... used.by those who demand the best!

Boeing Honeywell
Diebold, Inc. 1BM

Dolby Laboratories John Fluke Mfg.
E.|. Dupont Mclntosh Labs
Federal Express Motorola
General Electric Nakaniichi
Hewlett Packard RCA

NGAIG

LABORATORIES, INC.

CIRCLE 118 ON FREE INFORMATION CARD
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Recoton
Switchcraft
Tektronix
Texas Instruments
Wayne-Dresser
Xerox Corp.

and many more

16744 West Bernardo Drive
San Diego, CA -92127-1904

Phone: (619) 451-1799
FAX: (619) 451-2799
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HIGH QUALITY TEST EQUIPMENT
BEST PRICE

ALFA ELECTRONICS

DMM 2360
$119.95

DMM + LCR Meter

Most Versatile DMM

Inductance: 1uH-40H
Capacitance: 1pF-40uF
Frequency: 1Hz - 4MHz
Temperature: -40 - 302 °F
TTL Logic Test 20MHz
Diode, Continuity

Volt, Amp, Ohm

39899 count display
Peak Hold

Auto power off
Ruggerdized case.
Rubber Holister $8.00

DMM 175A $67.95
DMM with 20 MHz
Frequency Counter
Most Popular DMM

Freq. Counter 1Hz-20MHz
DCV 0.1mV-1000V

ACV 0.1 mV-750V
ACA/DCA 0.1pA-10A
Resistance 0.10-2000MQ
Capacitance 1pF-20pF

TTL Logic test 20 MHz
Transistor HFE test

Diode test ,LED test

3172 digit display

10 MQ impedance

Soft case$3.00, deluxe case $5.00

Fluke Multimeter

Fluke 12 $79.95
Holster C-10 $10
Fluke 70 365
Fluke 73 H $90
Fluke 75 11 $127
Holster C-70 $15
Fluke 7711 $147
Fluke 7911 $167
Fluke 29 Il $167
Fluke 83 $225
Fluke 85 $259

Fluke 87 True RMS $285

Fluke 97 Scope Meter $1750

LCR Meter 814

$199.95
The Best Handheld
LCR

Inductance: 0.1uH-200H
Capacitance: 0.1pF-20,000uF
Resistance: 1mQ-20MQ

1% basic accuracy

Dissipation factor indicates leakage
in capacrtor and Q factor in inductor
Zero adjustment to reduce parasi-
tics from test fixture

Best for high frequency RF

and surface mount components.
SMD and chip component test probe
$25.00, Deluxe carrying case $5.00

LCR Meter 195
$119.95
Very Popular LCR

Inductance: 1uH-200H
Capacitance:0.1pF-200 uF
Resistance:0.010-20MQ
Basic accuracy:R:1%, C:2%,
L:3%

Test frequency 1 kHz

Soft carrying case $3.00
Deluxe case $5.00

Capacitance Meter
7705 $57.95

0 1 pF-20,000u4F in 9 ranges

0.5% basic accuracy

Zero adjustment + 20pF to compen-
sate parasitics from test fixture

Also Available.
Heavy duty DMM, AC/DC clamp
meter, Thermometer, Light meter
H meter,, High voltage probe
igital caliper, Anemometer
Elctronic scale, Force guage
Tachometer, Humidity & EMF
adapter, Sound level meter
Frequency counter, SWR/field

strength/power meter, Dip meter

20 MHz Oscilloscope with Delay
Sweep PS-205 $429.95

Dual Trace, Component test, 6" CRT, X-Y Operation, TV
Sync, Z Modulation, CH2 Output, Graticule lllum, 2 probes

20 MHz Digital Storage
Oscilloscope DS-203 $729.95

Switchable between digital and analog modes
2 K word per channel storage

B each has x1,x10 switch. Best price with delay sweep. Sampling rate: 10 M sample /sec
2 PS-200 20 MHz DUAL TRACE $339.85 8 bit vertical resolution (25 Lerel/div}
PS-400 40 MHz DUAL TRACE $494.95 Expanded Timebase 10ms/dw - 0.5 s/div
- PS-405 40 MHz DELAY SWEEP $568.95 Refresh, Roll, Save all, Save CH2, Pre-Trg
- k| PS-805 60 MHz DELAY SWEEP $769.95 Plotter Control
Lm‘ n g E . SAST T At wa . N
T . * DC Power Supply m——— DC Power Supply Triple Output
"——"II ‘r“—"“] e PS-303 $159.00 - . PS-8202 $499.95
. | - ~ Two 0-30 VDC , 0-3A outputs
L | |. 0-30 VDC s 0'3/4 output m m .1'.’.] m 7 One fixed 5VDC, 3A outpuf
. 3 _i 0.02% + 2mV line regulation =73 54 . Capable of independent or tracking operation
— iy 0.02% + 3mV Joad regulation e SL.TD D _ Constant voltage and constant current mode
—-— - o 1 mVrms noise and ripple b > Four digital meters for volt and current display
& » 6; - l Short circuit and overtoad protected by o5 " Excellent regulation and low ripple
= [ | r-—e | b PS-8200 with digital voltmeter $179.00 ’ A n " Short circuit and overicad protected
I Also available: 30V/SA, B0V/3A, 60V/SA Also available: 30V/5A triple output $549.95
. it 16V/10A, 30V/10A 60V/5A dual tracking $749.95

FRIOUENCY

RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
GENERATOR AG-2601A  $119.00 FG-2100A  $169.95
SG-4160B s1 19.00 g?r:ut 1(;"1:\/1':55 ':i:getvsave S.ine, square, triangle, pulse and ramp

o inewave | . O - SmV-20Vp-|
:aor?g::l B O-10Vp;pisquarewave 1;‘2?;0:%. DC offset +10V

RF Qutput 100mVrms to 35 MHz
Intemal 1kHz, External 50Hz-20kHz
AM modutation

Audio output 1 kHz, 1 Vrms

RF SIGNAL
GEN./COUNTER
SG-4162 AD $229.95

Generates RF signal same as SG-
41608

Frequency counter 1Hz - 150 MHz
for internal and external source
Sensitivity <50mV

Synchronization: +3% of oscillation
trequency per Vrms

Output distortion:
0.05%-500Hz - 50kHz
0.5% SOHz - S00kHzZ

QOutput impedance: 600 ohm

AUDIO
GEN./COUNTER
AG-2603AD  $229.95

Generates audio signal same as AG-

2601A

Frequency counter 1Hz-150MHz
for internal and external sources
Sensitivity <50mV

VCF: 0-10V control frequency to 1000.1

FUNCTION GEN/COUNTER
FG-2102AD  $229.95

Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

SWEEP FUNCTION

GEN./COUNTER  $329.95
0.5Hz to S MHZ in 7 ranges

Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modulation

Gated Burst, Voltage Control Generator
Generator Control Voltage & 8 digit counter
1Hz-10MHz for intemal & external sources

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1. YEAR WARRANTY.

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

FAX:(609) 520-2007
Visa, Master Card. American Express, COD, Purchase Order Welcome
CIRCLE 131 ON FREE INFORMATION CARD
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HAplab 20YEARS IN EUROPE NOW IN THE U.S.!

o L o |  MODEL
3in1TESTLAB >y Tt s 25 MHz DUAL TRACE 3304

@ 25MHz DUAL TRACE OSCILLOSCOPE = List § 950 OSCILLOSCOPE
1mV/div - 20V, div vert. sensitivity Lisib1525 5in 1 TESTLAB e L U e o al Sendriaty
40nS 10 0.2sec timebase/, 5 way trig. All features of 3324 s 795 s g )
8 cm x 10 cm Rect CRT, Int graticule, $ 3 6 5 PLUS ® 40nS 1002 sec Time Base/5 Way Trigger
X-Y operation/, Hold off/, Z modulation S8lcm 310/ci ectiCRTINIGEatcUIS
: : ©® 100MHz/ 7 DIGIT FREQUENCY COUNTER ® X-Y Oeration/Hold off/Z mod. )
?ST;':';‘EIOW DC POWER SUPPLY Digitally controlled./ 20mV sen to 60 MHz Listeli25
V/1A, #12V/0.26A - 12V/0.25A, ©® 0.02Hz TO 2MHz FUNCTION GENERATOR
® DUAL CHANNEL COMPONENT TESTER Sine/square triangle/DC, - Digital freq. indication s 3 1 5
kAC‘IVe/, passive comp. test/, board test 10V pp output, variable DC offset. /

DC REGULATED POWER SUPPLIES — DESIGNED TO VDE/UL SAFETY SPECS.

i 160w - DIGITAL COMPACT
) DC POWER . LABs 60W DC POWER
R SUPPLIES Dual output SUPPLY
L « 3 Digit DPM * feg;g;z‘;:"e illosd e 3 Digit DPM
display V&A

display output V & A
® CV/CC operation ® Accurate 3 digit DPM
e +0.01% +2mV for voltage & current

Line & load regulation & T 2 (e -_- f]' (-‘l-:'_é_J * 19" Rack. 5.1/4"high.
e ive) g & 9
e

CV/CC operation

® +0.02%+2mV

tine & load reguiation
® Single or multioutput
® CV/CC operation

s High efficiency

* VDE approved line »‘;AT_;______—_-_,

compaonents. -

ouTPUT wopEL | CURRENT | | gp ouTRUT moDEL | CURRENT | 51
OUTPUT MODEL | CURRENT | 57 16V/0
= 1zew (207 | wazz | § 349 |ssss oALOR | cposo 79 |s245
H
0.16v/10A cP1610 {$ 189|295 Ptk 0-30v/0-2A $179
0-16v/10A
320w LD1610 | § 480 [s615 0+25V/1A
0.32V/5A cP3205 |$ 199 |s 350 0-16V/10A 0-25V/1A cpp2501 | § 195 [ 288
N +5/2A )
1KVA ‘KLEENLINE’ SHOCKSAFE W/W POTENTIOMETERS
LINE CONDITIONER Variable Line Supply 2wstt W/W 1" Dia
® Double wound transformer N
Complete tess than 100 uA leakage : ’:;b;i‘::;:‘t’yds‘”a' type
Eocnuenion 1| Sliglleeim L s o
for workstations o 115V, 60 Hz input line. . ;:(:tracklng for two section
e Isolation 130d8 CMRR List S 296 '
® > 10uA leakage at 4KV
® Output voltage regulation + 5% s 2 1 5
for input line + 10% - 20% :

® Noise & transient suppression
with filters & transorbs.

DESCRIPRION T
List'$ 375 SINGLE POT $2.60 [s325
>
| $275 o | $5.80 [ |
¥ ‘ Minimum order 5 Pots _-/ §
MAIL ORDERS TO - - 1:1/1:10 SWITCHED e
ASHER ENGINEERING CORP. OSCILLOSCOPE 2
3001 RED HILL AVENUE, # 5-217 COSTA MESA, CA 92626 60MHz PROBES 8
FAX: 714-556-7122, INFO: 714-556-6622 : 500V (de+ac peak) m
3 10 MLLin 1:10 position +1
ORDER TOLL FREE 1-800-438-0102 Gk 2815 S
. for Two 8

WE ACCEPT

o o] [MSCEWVER List § 19.95
VI MasterCard o
e '°’ " 1103

WWW ammeticaariadioRistery. com
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| Call(313) 566-7248  FAX (313) 566-7258 24 hrs.
' Hours: Monday through Friday 8 am to 6 pm EST '
51756 Van Dyke St. #330, Shelby Township, M 48316
WE SPECIALIZE IN QUANTITY PRICING 5, 10, 20 LOTS
Mahe Youn Best Deal!

JERROLD SA PIONEER HAMLIN TOCOM  ZENITH

DRX-3-DIC 8590 BA6110 CR6600-3M 5507 VIP - 1600
DPBB 8580 BA5135 CR6000-3M 5503 VIP

DPV-57 8570
8550 |
NEW PAN NEW PAN NEW PAN
PIONEER SA-8500 SERIES JERROLD
o OREENELITE  (BUTALL BASE BAND) PINK PAN
BA 6000~ SERIES

PANASONIC TZ — PC 1453G2
By far the best basic converter on the
market today. 550 MHz (1 to 99)
parental control, sleep timer,
remote batteries, contrast and
remote control range.
Superior to all other converters

NO MICHIGAN SALES

We are now offering a 6-month warranty. In order for warranty to be in effect, this form must be signed and returned.
FOR YCR, SECOND, THIRD, ETC. HOOK-UPS.

[C] Yes, I agree all units are to be used or resold in compliance with Federal and State laws.

Signature Date
e e et i |
| Name PhoneNo. () i
E Address ;
E City State Zip E
: It is not the intent of B & S Sales to defraud any pay television operator and we will not assist any company or individual in doing the same. :
e o e e e e e e e e e e e e e e e e e e e e e o e <
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ELECTROLUMINESCENT

ULTRASONIC

“Glow Strip”

PROXIMITY DETECTOR

Primary: 120 Vac
Secondary:

1,890 Vac (no Joad)
2,250 with 1/2 wave
rectifier

@ 4 madc &
.22 uf capacitor
Originally designed
for laser power
supply. Measures:
313" X 375" X23"

H 475" X10.25"
electrolumines
cent glow strip
£ operates on
— 80-120 Vac.

$15.00 ..

SPECIAL! SPECIAL!

36 PIN SNAPPABLE HEADER

[

-(i‘“ I )
., e e
S ol ] & o

The ED-100 was designed for use as an auto/truck/RV
back-up alarm. A digital display and audible beeper
inside the vehicle inform the driver of the distance to
impact beginning when the vehicle is within 14 feet of
another object. Two 40 kHz ultrascnic emitter/detector
modules, measuring 5.81" long X 1.9" wide, 2.05" thick,
attach to the rear of the vehicle. The device operates

L — —
Emits a soft pink/white glow when energized. Great
for backlighting control panels and speclal effects.
Thin and flexible, can be used on curved surfaces.
0.04" thick. 2 wire connection. CAT# GS-510

$6000 each

on 12 or 24 Vdc. OPTEK# OPB970T55
Photo transistor output.
These units are new, in onginal cartons and include 0.125" gap.
instructions. The company that marketed this device
Arkles Corp. # 25MSS2A36GG030 CAT# OSU-19

is no longer in business, and no manufacturer's

guarantee is in effect. Special purchase of 36 pin, single row 0.1" spacing

headers. Snappable to smaller lengths. Sold only in
bags of 100 pieces. Qur reguiar price on a 40 pin
header is $120.00 per 100 pieces.

2 for $1.00

We offer these ultrasonic detectors for
experimentation only, and in no way wish

to promote their usefulness as a driving ald. CAT# SHS-36 $ 350.00 :
Originally CAT# ED-100 for CAR LIGHTER SOCKET
sold for $4o.oo 1000 -
200 $24 95 . pieces — sy ——
$A00:00 * et for 100 piece bag -
SAFCO NO.20

Biack cigar lighter socket with 24" of 18/2 black wire.

$1.25 ...

EXPERIMENTER'S DELIGHT
VHF TO UHF BLOCK

CAT#CLS-2

LOW VOLTAGE D.C. MOTORS

Channel Master

Rectangular shape

10 BUTTON

CONVERTER 1.5 - 4.5 Volt 3 10 for $10.00
fo atmcmgooo RPM @ 3 Vdc “}g =
~ PProx. 3
'

e #0746 0.71" X 0.75" X 0.38". MEMBRANE KEYPAD
This is one Shatt size 0.06" dia. X 0.27" long. Wi
AR of those deals Solder loop terminals. L
@‘@ ’ that's tpo A8
~ 1 good to = A K
s i = Y $ 1.00 " anouE
" Brand new, in the box, L4 10 button, matrix encoded keypad.

Channel Master block converters.
They used to be quite popular back in the early days of
cable television, before there were a lot of cable-ready
TVs. Somewhere in the world we know there is still a
demand for them--espetially at this price. Designed to
convert television VHF channels 2 through 13 and A
through W to UHF channets 36 through 76. The box
alone, is a great project box. The 10 ft. AC power cord,
the interior components, F connectors and AC recepta-
cles are well worth the price.

CAT# CM-0746

10 pieces for

1.5 -3 Volt

Mabuchi
Approx. 9000 RPM @

100 for $25.00 ¢ 1600 for $320.00
1.5 Vdc. Modified oval
shape 1.15" long X

=
0.78" X 0.85". Shaft size:

0.08" dia. X 0.60" long. Pigtail leads. CAT# DCM-46

3 for $1.00

$2.00 ..

$18.50

ALL ELECTRONICS CORP

100 for $30.00 ¢ 1000 for $250.00

MAIL ORDERS TO:

P.O. Box 567
Van Nuys, CA 91408

Minimum Order $10.06 + All Orders Can Be Charged To Visa. Mastercard Or Discover Card » Checks and Money Orders Accepted By Mall »
California, Add Sales Tax » No C.0.D. - Shipping And Handiing $4.00 tor the 48 Continental United States
All Others Inciuding Alaska, Hawaii, P.R. And Canada Must Pay Fuli Stupping + Quantities Limited » Prices Subject to change without notice.

Peel-and-stick backing for easy mount-
ing. Originatly designed for use on a
satellite TV tuner, the keys have satel-
lite names and related text on them in
addition to numerals 0 through 9. Over-
all dimensions are 9" X 1.625", but half
ot the strip can be cut off with a knife or
| scissors, leaving a self-sticking keypad
| o1 4.5" X 1.625". Silver keys with char-
coal numerals and background. 6.5"
fiexible ribbon cable, terminated with
7 pin socket connector - 0.1" spacing.

$1.25 ...

10 for $10.00

CAT# KPM-10

eax (818) 781-2653
iINFO (818) 904-0524 E

CIRCLE 117 ON FREE INFORMATION CARD

WWW.atnetdicaariadioRistery.com
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Design and Verify

Fllo Edit Circuit Window Help | et | [
T gatescd

Iv:cc r-'.r'a [ X - i | ’;'L-———_‘ : “‘ FITErLE ~
H 160 & 0056 &rxbd
Reznimey REnditile sreolsifdoc ol § RA~ALii] §reod
4 { Moduie includ
» complete control over all component values * fast simulation of ideal components
* ideal and real-world models for active components ¢« AND, OR, XOR, NOT, NAND and NOR gates
* resistors, capacitors, inductors, transformers, relays, * RS, JK and D flipflops
diodes, Zener diodes, LEDs, BJTs, opamps, bulbs, » LED probes, half-adders, switches, seven-
fuses, JFET's and MOSFETs segment displays
« manual, time-delay, voltage-controlled and current- « word generator (16 eight-bit words)

controlled switches

* independent, voltage-controlled and current-
controlled sources

¢ muitimeter

e S/ e o UL HEton. GElZ) Electronics Workbench®

¢ dualtrace oscilloscope (1 Hz to 1 GHz)

* Bode plotter (1 mHz to 10 GHz) The electronics lab in a computer™

SYSTEM REQUIREMENTS
MS-DOS version:  Requires [BM AT, PS/2 or true compatible with 286 or greater, hard disk, 1 MB RAM. Microsoft-compatible'mousc,
EGA or VGA display adapter and DOS 3.0 or greater. Supports a math co-processor if available.

Windows version: MSDOS 5.0 or higher, Microsoft Windows 3.1, 2 MB RAM with suitable pointing device.
Macintosh version: Macintosh Plus or higher, 2 MB RAM, System 6 or7.
All trademarks are the property of their respective owners.

* logic analyzer (eight-channel)

* logic converter (converts among gates, truth
table and Boolean representations)

WWW.atnetdicaatriadioRistery.com
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Circuits. Fast.

Electronics Workbench®
&% Version 3

@ Features in Version 3

« new components include JFETs; MOSFETS;
voltage- and current-controlled sources; and
manual, time-delay, voltage-controlled and current-
controlled switches

« real-world models for opamps, BJTs, JFETSs,
MOSFETSs and diodes — over 100 models available

» MS-DOS version now supports up to 16 MB of
RAM for simulation of bigger circuits

« new Microsoft® Windows™ and Macintosh®
versions available

« Technical support now available on CompuServe®

An Ideal Test Bench

Here’s why Electronics Workbench belongs
on your test bench: Wires route themselves.
Connections are always perfect. And the
simulated components and test instruments
work just like the real thing. The instruments
are indestructible and the parts bin holds an
unlimited supply of each component. The
result: thousands of electronics professionals
and hobbyists save precious time and money.
Over 90% would recommend it to their
friends and colleagues. Electronics
Workbench: the ideal, affordable tool to
design and verify your circuits before

you breadboard.

Now the best is even

!
bettef H & Electronics
Wq rkbench

Version 3.0 simulates
more and bigger circuits,
and sets the standard

for ease of use.
Guaranteed!*

Just $299!

“Design work is faster and cheaper with Electronics

Workbench.”
Mark L. Weaver, Production Engineer Technician,
Colorado Memuory Systems, Loveland, Colorado

%Building a circuit is simple and intuitive.”
Jeff Holtzman, Computer Editor, Electronics Now

%] used Electronics Workbench extensively in the design
of a six-meter receiver. I got surprisingly good
comparison with actual breadboard and end-unit
performance, even at 50 MHz. As an affordable tool for
performing design tradeoffs, you can’t beat it.*

M. A. Chapman, Oceanside, California

*30-day money back guarantee
XY Y Call 800 263-5552
Yes, | want Electronics Workbench in my computer!
Version: - '::;::ss_.
OMsDos (135 00525 | ¢y — Zip: -
O windows [33.5" [05.25" | T1el:{ ) Fax ()
[J Macintosh MC [0 VISA O AMEX O #
o Signature: _Exp: - R

908 Niagara Falls Blvd. #068,
North Tonawanda, NY 14120-2060
Tel: (416) 361-0333 Fax: (416) 3685799

INTERACTIVE IMAGE TECHNOLOGIES LTD. Order information: Check or Money Order payable to Interactive Image Technologies Ltd.
Cali for Canadian prices. All orders add $15 shipping and handling.

INTERACTIVE

CIRCLE 125 ON FREE INFORMATION CARD
WWW. ameidcaanadiohistery.com
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@a—st to Coast. (Model SAD-3)

Add On Descrambler for all JERROLD

Systems (Except Base Band) Guaranteed to $89 6-10
Work Anywhere Coast to Coast (Model JD-3)  g119 1.5

Add On Descrambler For All PIONEER

Systems. Guarantered to Work Anywhere

Coast to Coast. (Model PD-3)

Add On Descrambler For All SCIENTIFIC ATLANTA

Systems (Except 8570, 8590, 8600).
Guaranteed to Work Anywhere

DESCRAMBLER MODELS

BRAND NEW
1 YEAR
WARRANTY

175
$89 6-10

$119 15

ZENITH 15 6-10
Fsatrléjg:s Remote Control ALge 43:00 3200
X . TVT OR TBI 55.00 47.00
* 550mHz (99 Channel) capacit 3 15 :
« Volume C()ontrol ) capacity 289 SA-3 59.00 49.00
* Parental Lock-Out KN12-3 59.00 49.00
* Programmable Favorite MLD1200-3 49.00 39.00
Channel Memory CONVERTERS
1-5 6-10

$2596-10

$89 ;.. SCIENTIFIC
*119 1.5 J/ ATLANTA 8580
Features

* Wireless Remote Control
* Favorite Channel Recall
* Parental Lockout

BRAND NEW
> 1YEAR

" WARRANTY $289'*

ADD ON DESCRAMBLERS

PANASONIC 1453G 79.00 69.00
JERROLD DQN7-3 75.00 65.00
STARGATE 2001 75.00 65.00 S5 W
Call for other models

FREE COLOR CATALOG!

1-800-950-9145

WWW_ ammercaariadioRistery.com
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Ilnhealahle Discount Prices

T YEAR WARRANTY

15 DAY MONEY BACK GUARANTEE

POWER SUPPLY FREQ COUNTER

MT-100
Rg. $595.

$399.00

Four Instruments in One Instrument

[1Function Generator

¢ Sine, Square, Triangle, Pulse,

Skewed Sine, Ramp, TTL
©0.02 Hz ~ 2MHz

Frequency Counter
« 8 Digit LED
« 1 Hz ~ 100MHz
et (1 Hz + 1dgt. + Time

[BlPower Supply
«3-1/2 Digit LCD
o Triple output: #1. 0~50V, 0.5A MAX
#2, 15V, 1A #3. 5V, 2A

[4]Digital Multimeter
«3-1/2 Digit LCD
« DCV, ACV, Q, DCA, ACA
¢+ (0.5% + 2 dgts)

SWEEP FUNCTION GENERATOR

MULTI-METER

Base Error) )
BEST BUY! O'SCOPES 25 MHz Dual ($-3304/3324, 25 MHz  0S-3315, 40 Mz Sweep Delay | GoldStar Oscilloscopes
08-7020A. 20MHz Dual
'2 9«» WM" %W"'t‘f $?gg OQ *DC1t025MHz. Dusi Channel  » DC t0 40 MHz. Dual Chamnel | &, 425, $395.00
T P * 6" Rectangular CRT with = Delayed Sweep 100nS to 1 Sec. | 0S-902RB. 20MHz
25 MHz Dual  interal Graticule 10x8cm ¢ 6" Rectangular CRT with Internal | Dual/Read Out
W’°°"‘P°"e"' Test  (Philiips P31) Graticule 10x8cm (Phillips P31) | @ $%5. $595.00
5.« Uncalibration LED.  Uncalibration LED. Os-%wo.ggh;gzo%elay
79_00  High Sensitivity 1 mV/divto  * High Sensitivity 1 mV/div to Rep. $695.
20V/div X-Y modes, Z Axis 20V/div X-Y modes, Z Axis R T
40 MHz (intensity modulation) {intensity modulation) Ryp. £595 $695.00
D“a'/wag * Rise time 14n Sec. or less. ¢ Rise time 8.5nS or less. 05-8100. 100MHz 8 Trace
F093. o Ful TV Trigger for TV-V&TV-H « Full TV Trigger for TV-VATV-H | g7 g1505 $1,145.00
99_00 * Acceleration Potential 2kV * Acceleration Potential 12kV Other Models (Ca# {” Price

&g 2199. $119.00

2MHz Sweep / Function Generator
w/Built-in Frequency Counter

= 4 Digit LED Display

«02Hz~20MHz

* Sine, Square, Triangle, Pulse,
Skewed Sine, Ramp, TTL.

* Linear or Logarithmic Sweep

 Variable DC Offset Contro!

* 10 MHz Frequency Counter

1.0 GHz Counter FC-200
Rg. $395. $1 99.00

High Resolution Frequency Counter

*1.0Hz~1.0GHz

8 Digit LED Display

¢ Auto & Manual Range

* Measured Value Hold

* 4 Selectable Gate Times

* Below 20mV Input Sensitivity

e 1mQ & 50Q Input Impedance
= 10:1 Input Switchable Attenuator

RF Signal Generator, SG-310
100KHz - 150MHz

¢ 100KHz ~ 150MHz, 6 Ranges.
e Accuracy : + 5%
¢ RF Output: 100 m Vims
(Up to 35MHz Unloaded)
¢ Modulation
Int. 1KHz (AM) 30%
Ext. 50Hz ~ 20KHz
¢ Audio Output: 1KHz Min 2 Vims

Audio Generator, AG-350
10Hz ~ 1MHz

¢ 10Hz ~ 1MHz, 5 Ranges.
e Accuracy : 5% t 2
¢ Qutput Inpedance : 600Q2
¢ Sine Wave Output
¢ Range : 10Hz ~ 1MHz
¢ QOutput Voltage : 8 Vims
¢ Square Wave Output
¢ Range : 10HZ ~ 100KHz
¢ Qutput Voltage : 15Vp-p

4. 2249. $159.00

DC Power Supply, PS-500
0-30vDC, 0-3A

¢ 0 ~ 30VDC Continuously Variable
¢ Regulation : £ 0.01% + 3mV
* Ripple Voltage : p-p £ 2m Vims; £ 1mV
¢ 0.1A ~ 3A Constant Current
¢ Regulation : £ 0.2% + 3mA
* Ripple Current : < 3m Arms
¢ Short Circuit Overload Protection
w/lndicating Lamp

Oscilloscope Probes Auto Bargraph w/Holster
Switch Selectable DM3200
X1/X10 Rg. 599.
$59.00
HP-9060, 60MHz -y
- 2. 229 $15.00 «3-1/2 Digit
1) ¢ 32 Seg. Bargraph
\\ *s \ HP-9150, 150MHz * Diode Test
‘ o\ e e $22.00 Heehtyieee
* Auto Power Off
HP-9250, 250MHz « Low Battery Mark
2 259, $29.00 - 8;‘;"23“99 M

BMC

Irvine, CA 92718

Youn Beat Sounce for
High Standard Eluctronics

13700 Alton Pkwy., Ste. 154-282

CIRCLE 121 ON FREE

800-532-3221

(714),586-2310 Fax (714)-586-3399
INFORMATION CARD

DG Power Supply, PS-540
0-16VDC, 0-10A

¢ 0 ~ 16VDC Continuously Variable
¢ Regulation : £0.01% + 3mV
* Ripple Voltage : p-p < 2m Vmms; S 1mV
¢ 0.1A ~ 10A Constant Current
¢ Regulation : £0.2% + 3mA
¢ Ripple Current : < 3m Arms
¢ Short Circuit Overioad Protection
w/Indicating Lamp

Multimeter
%':'106%0 Multi-Function w/Holster
1 $44 00 * 3-1/2 Digit DM3050 Only
R * 15" Big LCD ¢ Frequency
e H Duty, 20A  * Continui
DM3050 - Capasitance.  Beoper
* TR-hFE
Ry £99. { bicde
1 * Low Battery DM3100 Only
$54.00
Mark ¢ Temperature w/
! ¢ Over Range Optional Probe
DM3100  mark
Qp» B99. o arc:ts(tective .%oﬁﬁjfya.oo
$54.00 . 'nﬁ sgnd Beeper

Crden & Goee Calalog

WWW. ahercaatiadioRistery.com
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CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can.)

Dual-Display
| LCR Meter
! w/ Stat Functions

B+K 878

$239.95

Auto / Manual Range
Many Features

with Q Factor

High Accuracy

by Elenco
2.5-15vDC
or 13.8VDC

Fully requlated, Short circuit protected
Voltage/Current Analog Meters

SPL-010 SPL-020
0108 3139 o008 $199

GENERATORS &
VIDEO PRODUCTS

Function Generator
Blox
#9600

TEST EQUIPMENT
AT DISCOUNT PRICES

DIGITAL METERS

Digital Multimeter
w/ Inductance

& Capacitance
$75.00

LCM-1850
Ten Functions

by Elenco

12A DC Power Supply
. B+K 1686

$169.95

314V @ 12A
Fully reguiated & protected
Separate Volt & Current Meters

Digital Capacitance Meter

Current Limiting, Low Ripple

Model Y-01 $48.95
Teaches basics of robotics. Arm
grabs & releases, lifts & lowers, &
pivots from side to side

CM-15508
$58.95

9 Ranges
.1pt-20,000ufd

.5% basic accy.

Zero control w/ Case
Big 1" Display

by Elenco

Fully regulated & sﬁon
circuit protected

Made in USA by Elenco

AM/FM Transistor
Radio Kit
with 52 page Training Course
Elenco AM/FM 108

$27.95
14 Transistors ¢ 5 Diodes
Easy to build because
schematic is
printed right on the PCB
Makes a great school project

Model AM 550 AM Only $18.95

LOWEST
PRICES
GUARANTEED

Digital
Multimeter
DVM-638

$39.95

11 Functions with
Case

Fluke Multimeters
Model 12
Model 701}
Model 7711
Model 791

Model 93 . ... $1,225.00
Model 97 .... $1,795.00
All Models Available - Call

Triple Power Supply XP-620
Assembied $75
Kit $49.95

21015V @ 1A,

210-15V@ 1A

{or 4 1o 30V @ 1A)

Made in USA by Elenco and 5V @ 3A
All the desired features for doing experiments.
Features short circuit protection, all supplies.

Learn to Build and Program
Computers with this kit

Includes: All Parts,

Assembly and

Lesson Manual

Elenco
MM-8000

$129.00

Starting from scratch you buiild a complete system.
Our Micro-Master trainer teaches you to write into
RAMs, ROMs and run.a 8085 microprocessor, which
uses similar machine language as |BM PC.

by Elenco
Kit $26.95 from 1Hz to 1MHz
- Elenco SG-250
!
Finest in the industry
Wide Band Signal
S$G-9000
of 1KHz Variable RF output

Digital Multimeter Kit
with Training Course
Elenco
M-2665K

$49.95

Fun & Easy

to Build

{deal School Project

Full Function

34 Ranges

Incluges

Capacitance, Transistor/Diode Testing
20Amp AC/DC, Extra Large Display
M-2661 (assembled) $54.95

Power Supplies
B8 Varable Power Supply
8 +1.2510 20VDC @ 5 Amp
(+1.25to0 15VDC @ 1 Amp)
W 1.2510-20VDC @ 5 Amp
(-1.25 10 -15VDC @ 1 Amp)
| +12VDC @ 1 Amp
W -12vDC @ 1 Amp
N +SVDC @ t Amp
W 30VAC Center tapped
@ 15VAC at 1 Amp
Analog - Section
Function Generator Sine,
Trianguiar, Square wave forms

$28.95
Provides sine, triangle, square wave
AM or FM capability

Color Convergence Generator

$89.95

Kit $69.95

10 rock steady patterns

RF & Video output

Generators

Elenco

$129
RF Freq 100K-450MHz AM Modulation

SG-9500 w/ Digital Display &
150MHz built-in counter $239

Sweep/Function Generator
with Freq. Counter

$239
Elenco GF-8026

Int/Ext Operation,
Sine, Square, Triangle, Pulse,
Ramp, .2 to 2MHz, Freq Counter .1-10MHz

ALL PRODUCTS FACTORY NEW
UPS SHIPPING: 48 STATES 5% OTHERS CALL
IL RES add 7.75% TAX

Popular Electronics, April 1994

Multi-Function Counter
Elenco
F-1200
1.2GHz

$229

Measures Frequency, Period, Totalizer
8 LED digits, Crysral Oven Oscillator
.5ppm Accuracy

Frequency adjustabie in five
ranges from 1 to 100KHz
Fine frequency adjust
Amplitude adjust
DC oftset
Modulation FM-AM
Digital - Section
8 Eight data swiches
W Two no bounce logic switches
W 8 LED readouts TTL butfered
@ Clock frequency 1 to 100KHz
B Clock amphtude 5VPP square wave
Breadboards
8 2 breadboards, each contain:
840 tie points (total 1,680)

C&S SALES INC.
1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 « (708) 531-0710

XK-500 Digital / Analog Trainer

A complete mini-lab for bullding, testing, prototyping analog and digital circuits
Elenco’s Digital/Analog Trainer is specially designed for school prejects, with 5 built-in power
supplies. Includes a function generator with continously variable, sine, friangular, square wave
forms. All power supplies are regulated and protected against shorts.

$159.95 Assembled

$129.95 Kit

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

110 PROBES INCLUDED IN-ALL: METERS

CIRCLE 32 ON FREE INFORMATION CARD
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FREE ELENCO ¢ HITACHI ¢ B&K —
PROBES SCOPES AT SHIPPING

WITH ALL

SCOPES GUARANTEED LOWEST PRICES

B&K 2120 AFFORDABLE - ELENCO OSCILLOSCOPES
2 YEAR WARRANTY

g ea £9]766|  $-1360 60MHz 5-1365

B E = | Delayed Sweep Cursor Readout

gg.gif. | $775 Dual Trace $849

. N $539.95 W Automatic Beam Finder e o W Voltage, Time, + Frequency
20MHz $389 Model 2125 W Built-in Component Tester §| difterences displayed on CRT
# 2 Channel Delayed Sweep | m 1mv Sensitivity ™| thru the use of cursors.
: | B 1mV Sensitivity
40MHz DUAL-TRACE Do Dgss W TV Syn
, ey’ & llluminated Internal j ync

Model W 1mV/div sensitivity Gradicule
1541B W Video sync separators W TV Sync

W Z axis input

69558 Bt ] o by S-13D
’ S-1345 40MHz $-1340

unrelated in frequency

60MHz DUAL-TRACE Delayed Sweep Dual Trace $495

B 1mV/div sensitivity $ 575

Model B Sweep to 5 ns/div . =i

2160 B Dual time base B Automatic Beam Finder / B High luminance 6" CRT
B Signal delay line . B Built-in Component Tester B 1mV Sensitivity

$949.95 @V mode-displays two signals | m 1mV Sensitivity B 12KV Acceleration Voltage

unrelated in frequency B Dual Time Base ' ®9ns Rise Time
& Component tester 8 llluminated Internal B X-Y Operation

100MHz THREE-TRACE Gradicule | TV Sync
B 1mV/division sensitivity @ TV Sync
Model B Sweeps to 2ns/division

2190 B Dual time base

| 55 ;Sgrahbrated delay time multi- s- 'I 330 25 M H Z s- 'l 325
s 1,395. B Signal delay line Delayed Sweep $349

B 19KV accelerating voltage $449 Dual TTOC?

20MHz ANALOG

WITH DIGITAL STORAGE B Automatic Beam Finder

B High luminance 6" CRT

Model B 20MHz analog bandwidth B Built-in Component Tester B 1mV Sensitivity

2522A B 20MS/s sampling rate B 1mV Sensitivity B 2KV Acceleration Voltage
B 2k memory per channel B Dual Time Base B 18ns Rise Time
B 20MHz equivalent time § B liluminated Internal B X-Y Operation

$875 sampling Gradicule BTV Sync

B Pre-trigger capture B TV Sync

V-525 - 50MHz, Cursors _ $995 Digital Storage Oscilloscope
H ITACHI V'2 ] 2 V-523 - 50MHz, Delayed Sweep $949 j M
V-522 - 50MHz, DC Offset $895

V-422 - 40MHz, DC Offset _ $795 S — - 3
V-222 - 20MHz, DC Offset _ $649 ! 4 : ( =
Hitachl Compact Series Scopes o i 8
V-660 - 60MHz, Dual Trace $1,149 | ENE &
V-665A - 60MHz,DT, w/cursor $1,325 i SR 3 3
V-1060 - 100MHz, Dual Trace $1,395 B 2K Word Per Channel 2
V-1065A - 100MHz, DT, w/cursor $1,649 B Plotter Output ]
V-1085 - 100MHz, QT, w/cursor $1,995 $ 7 | 8 Bit Vert. Resolution m
20MHz $399 V-1100A - 100MHz, Quad Trace______ $2,495 75 W 2048 Pts Hor, Resolution 13
2 Channel y-1150 - 150MHz, Quad Trace__$2,895 B Much More g
CALL TOLL FREE 1-800-292-7711 15 DAY MONEY BACK GUARANTEE [l]

C&S SALES INC. '
1245 ROSEWOOD, DEERFIELD, L 60015 E 1-800-445-3201 (Canada) FULL FACTORY WARRANTY
" FAX: 708-520-0085 « (708).541-0710. ALL PRODUCTS ARE FACTORY NEW  WRITE FOR FREE CATALOG

CIRCLE 32 ON FREE INFORMATION CARD

-
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$399.

Worlds most highly advanced hand held

counter.

* Digital Filter: Reduces false counts
- no loss of sensitivity

¢ Digital Auto Capture - auto hold &
store; works even near strong RF Fields

« Stores and recalls frequencies

* 5-6 hour battery operation

e Fast - 250 million counts per second
for high resolution - 250 MHz direct
count

¢ 10 Hzto 3 GHz

. gltralsensntuve bargraph w/ 16 segment

ispla

& Multi- Functlon Counter with
frequency, Period, Ratio and Time
Interval

» Optional + .2 PPM TCXO- $100.

Model M1 $229.
Full Range Pocket Sized Counter
¢ Digital Filter

¢ Digital Auto Capture - Auto Hold
e Stores & Recalls Frequencies

¢ 4.5 hr. battery operation

¢10 Hz to 2.8 GHz

¢ 10 digit LCD with EL backiight

Model 8040 $679.

Multi-Function Bench/Portable Counter
Measures Frequency Period, Ratio, Time
Interval and Average.
* Digital Filtering to eliminate false counts
¢ Auto Capture/Auto Hold
¢ 16 Segment Signal Strength Bargraph
* Dual 50 OHm and 1 Meg OHm input
-amplifiers with AC/DC Coupling,
+ Polarity, Triggers Level Adj., Low Pass
Filter and Attenuator
¢ 05PPM, 0-50°C Ovensized Time
Base Option
» Internal/External Clock Input
® RS-232 Serial Cornputer Interface

(305) 771-2050 o FAX (305) 771-2052 o 5821 NE 14th Ave, Ft. Lauderdale FL 33334

CIRCLE 130 ON FREE INFORMATION CARD

WWW_ akmefrieaniadiahistory com
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Model DC440 Decoder $259.

¢ 50 Sub-Audible (CTCSS)tones ¢ |deal for testing two way radios

¢ 106 Digital (DCS) Codes ¢ Tone log software available

® 16 Touch Tone (DTMF) chara- » Exceptional 9x16 character backlit
ters/126 character recall display

 Serial Data Interface e Small size - 1.8" x 4.5" x 4" deep

¢ Update older service monitors

MODEL NO.

Model CF-802 $149.
835 MHz + 10 MHz filter/amplifier. 10 times the pick-up dis-
tance when used with our counters or R-10.

ModelR-10 $359.
The R-10 is a unique FM Communication Test Receiver with secu-
ity and surveiliance applications. 30 MHz to 2 GHz. Measures

deviation and relative signal strength. Demodulates FM

Model APS104 $995.
Tunable band pass filter covers 10 MHz to 1,000 MHz. Tunes
contindously over more than 5 ocfaves  Increase pickup dis-
tance 10 times. Ultimate Security Sweeper.

MADE IN THE U.S.A

CIRCLE 182 ON FREE INFORMATION CARD

$129.

Model 3300 MiniCounter

¢ Super Compact
¢ 10 digit LCD - longer tattery life
* 1 MHz to 250 MHz direct count for high resolution
(1 Hz/Second)
* Maximized Sensitivity
* Hold Switch to tock d'splay
» Ni-Cadd plugs into board - no scldering to change outpack

R10

5% Ship/Handling (Max $10) U.S. & Canada, 15% out-
side continental U.5. Visa Master Caed, C.0.0., Cash
or Money Orders onlg. All specifications and prices are

subject to change without notice or obligation.

WWW.akherieantadimhistory. com
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Satellite Television
Order Your FREE Catalog/Buyers Guide Today!

Nesw Powerty,
maller Dj
S

Satelljteg

= Legg $33

Ku-BAND SYSTEM
Package INCLUDES all of this:
3ft Quality alum dish

Pansat BR 1100 Receiver
Polar tracking mount

Polarity switching feed

Low Temperature LNB

100ft All in one ribbon cable
Site data coordinate sheet

Satellite
Analysis and
Antenna
Aiming
Software

An extremely valuable too! for designing and
installing TVRO's, tailored for ease of use by
professionals and dealers as well as by technically
orientated TVRO owners. Demonstrates how
changing parameters such as dish size or LNB
noise temperature affect picture quality. The
program performs both TVRO system analysis and
antenna aiming. The analysis subcomponent, is
especially useful for predicting performance when
viewing signals from a particularly weak satellite.
The aiming subcomponent calculates azimuth and
elevation angles and range to all satellites within
“view" of a TVRO. The names and latitudes of all
world-wide C and Ku-band broadcast satsllites,
presently in service or 1o be launched by 1995, are
listed. The user simply enters TVRO site latitude
and longitude.

L [ S —— T $49.95
KE R0 L S S-S By P $49.95
SATELLITE SYSTEM

DO-IT-YOURSELF

INSTALLATION VIDEO

“Now You Can Watch It Being Done"
Install or "Tune up” your satellite system in no
time fiat with this professional video.

VHS or Beta (45 Min.).........cccooovovinn. $33.95

MESH DISHES
.\ o by ORBITRON
\/ Quali
\!,"A Demonsttr}elned
Vs “ by Performance

Orbitron antennas ("size
for size") are known the
world over for their
superior reception and

&

\

picture guality.
7t dish & polar tracking mount ~ $259
8.5f " E 319
10ft " 369
10ft HD. 449
12ft 649

C-BAND SYSTEM
Package INCLUDES all of this:

* 7t ORBITRON mesh dish

* uniden 4400 IRD

= Polar tracking mount and
motorized arm

» Chaparral Polarity switching feed

* 25°Low Temperature LNB

« 100ft All in one ribbon cable

Optional Decoder module

Bulz-I-Tuning

- N
Me’er, Al you need to supply
NOW with is ground pole to mount
audio alert dish on. (3.5°0.0)

TUNE YOUR DISH )
TO IT'S MAXIMUM!

Hemt Technology Commercial Grade

LNBs
New Lower
Temp's

Dish tuning meters are a must for the serious
dealer or satellite system owner. Saves tims,
frustration and money. Use when installing a new
system, moving your dish, re-alignment of a dish
that has been moved by wind, frost heaves etc.,
gets you right on the satellite belt for the best
possible pictures!

35° LNB C-band 4GHz
256° LNB " "

1.0dbLNB Ku-band 126 Hz

. 0.9dbLNB

Pico meter {meter tuning) .........c.c.ccce e $89.95 0.7dbLNB

Bulz-1-1V meter (meter & audio alert)............... 154.95 0.6dbLNB
[em—eemecmccmcmcccmmcmcemcmcm e ccmec e s mcm e c e m e ———————————

All Major Credit Cards Accepted

Skyvision Inc.

1048 Frontier Drive, Fergus Falls, MN 56537 — Toll Free 800-334-6455
Mail in coupon or call today for the SKYVISION Satellite TV Product Catalog/Buyers
Guide Delivered free to your mail box in U.S. and its possessions.

[J Send Free Domestic Satellite TV Products Catalog

: D Send International Satellite Catalog (For International Catalog add $8.00 to cover S&H)
) %

. o Name___ ¢ 87886, (9 C "~ " Phone( )

: ,}0: =

A <& Address —swn 5 R LA R B

1 .

t Cit State Zip

Upgrade & Repair Yourself And Save $$$$

\Call Toll Free 800-334-6455 International 1-218 -739-5231 Fax 218-739-4879

WWW ammerieaniadiahistory com
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Established 1345
M/C & VISA 20 g}'(‘,g",‘“"‘

KELVIN CATALOG *3
Stock No. 650412

DIGITAL TRAINER

(800) 645-9212
(516) 756-1750
(516) 756-1763/Fax

KELVIN

100 Basic

K ELVIN

10 HUB DRIVE, MELVILLE, NY 11747
RE-ENGINEERED & DESIGNED FOR 1994

4 L oA

Laptop Digital Trainer comes with 100
pageinstruction manual, pcwer supply,
buitt-in 1 digittrue Hexadecimel display,
two independent clocks with user
adjustable freq & duty cycles, 4 data bit
switches and 4 LED displays. Assembled
Stock No. 840460 ........ $99°s

BINARY QUARTZ

RESISTANCE
CONTINUITY TEST-Buzzer
3 1/2 Digit LCD

LOW BATTERY INDICATOR
® DIODE TEST ® BATTERY TEST

CAPACITANCE METER

150 LE - Student 200LE . Tochnlcn 400LE - Enyleor
Standard Features - ® AC & DC VOLTAGES

® DC CURRENT @ RESISTANCE ® TRANSISTOR
® CONTINUITY TEST - Buzzer ® DIODE TEST

® 3 1/20igit LCD | ® 10M ohm INPUT IMPEDANCE  § KELVIN i
BATTERY TEST |FREacounter |inouctance  f 250 LE MRS | OCK w/Alarm
TRANSISTOR | upto20MHz Resolution 1uH # 990126 vl 1
DC CURRENT gx\:sg_on = SRE)QQ gggNTER $ 95
10A ACITANCE z 59
2 trom 1pF to 20uF | CAPACITANCE
from 1pF to 200ufF
AC/DCCURRENT | Ac/DC cURRENT | ® ACCURACY:
10 Amp DUTY % 0.5%
| 150 LE 20 Amp ® RANGES:20mF, 2000uF,
‘ Stock # 990122 200 LE 400 LE ggOEF. 2000%F.F2ugb220nF,
Stock # 990123 | Stock # 990124 nF, 2000pF, 200p
$2995 34995 $376995 ® Zero Adjust

® Safety Test Leads
o éest ocket for Plug-in
t

ORIGINAL DESIGN. 24 H\r Bnnary
Quartz Accurate Clock with 2 color
LED's. Built-in Alasm and Alarm
Display in binary coge. DESIGNED
FOR LEARNING about digital
circuifry & binary code. Built with
individual 1IC components. Battery
Memory Loss Prevention. Comes
with rechargeable battery, DC wall
transformer and detailed instruction
manual. Advanced Leval Kit

Stock No. 840589 $799¢

Electronic
VO|CE PAD

Desl ned to meet IEC-348 & UL-1244 safety specifications
2 Year Warranty (Pars & Labor)

"Not only does the
Kelvin 94 boast alot of
features ... the features
go the extra distance."

"If we had to.run info a
burning building to do
some  emergency
, trouble-shooting and
couId carry in only one
| piece of equipment, the
" Kelvin 94 would beit!"

| Popular Electronics
J Reviewed - May 1993

300 LE

# 990125

$4995

AUTO-RANGE

®ACV & DCV

® DC CURRENT
® RESISTANCE
® CONTINUITYTEST

® DIODE TEST 31/2Digit LCD
® 10M ohm INPUT IMPEDANCE

An ei2ctronic note pad, able
to record your message &
replay it later. ;i has a built-in
photo cell & as soon as it senses your
presence, it will automatically playback
the message left for you. The
components are PC mounted. The IC
canrecorda message up tc 2@ seconds
& no mechanical parts or fape - only a
digital mtegrated circuit.
Intarmediate Level Kit
Stock No. 840606 .............. - $499%

BREADBOARDS

keLvinos The Ultimate Meter

[Hz] dBm Logic Probe

The only meter with 0.1% Accuarcy on DC
Voltages, built-in True RMS, Freq Counter
to 20MHz Res: 10 Hz, LCR-Inductance
Tester Res: 10 uH, DC/AC Voltages
Res:0.1mV, Ohm Meter Res: 0.1 ohms
vl -1Vl 12 INSTRUMENTS IN ONE -

_ AC & DC VOLTMETERS,
Model 94 AC & DC CURRENT, dBm,
4990111 OHMMETER, DIODE TESTER,

AUDIBLE CONTINUITY TEST,

Duat Trace 2 Yr Warranty-Parts & Labor

Stock No, 740085 ... ........c..... $385
35 Mz SCOPE 2 e Warvanty

Dual Trace with Delayed Sweep
Stock No. 740086

§ SCOPE
PROBES

80 MHz, X1 & X10

$1 9995 20 MHz FREQ COUNTER, SPECIAL
CAPACITANCE METER, 700072 .... $18%
*See Standard Features INDUCTANCEMETER, o S
Listed below LOGIC PROBE 700073 ....... 339 _
ENGINE Standard Features plus - IC CLIPS? : AEEaC]

TEMP, TACHOMETER &
DWELL ANGLE TESTER,
DUTY CYCLE, 10M OHM
IMPEDANCE, ANALOG BAR
GRAPH, K-TYPE TEMP
PROBE, ALLIGATOR CLIP
TEST LEADS, INDUCTIVE
PICKUP CLIP, 6' TEST LEADS
& DELUXE CARRYING CASE

SOLDER TYPE
SPRING LOADED
SwokNo. COLOR
990104 BLACK *.65 ea. : 50 ea

990105 RED $.656a.%.50 ea

DC TOY MOTORS

DC Toy Motor
Stock No. 850647
$.80 ea

ANALYZER #tVs
Model 95 #990112

3199

COST

A Must For
Auto Mechanics

Stock No. Post Contacts

COMPONENTS

WHOLESALE PRICES!

(10 Pc. Min.)
Stock No. TYPE YOUR COST
600021 555 TIMER .3.29 ea
600029 556 DUALTIMER ........ $.40 ea
600039 LM566 PPL .. $.60 ea
FUNCTIONGENERATOR
600018 741C OP-AMP .........5.30 sa
INTERNALLY COMPENSATED
600026 1458 OP-AMP ......... $.35 ea
DUAL 741C OP-AMP
630041
630383 L
600023 7805 Voltage Reg ....... $.36 ea

SILICON CONTROLLED RECTIFIER
(Similar to GE C106C1) 4.0 amp, 100PIV
600014 ....%.89ea ... $.79ea/10+

THERMISTER - 100 ohm
110097 1.35ea....... $1.00 ea/20+
THERMISTER - 10K ohm

110097 $1.35 ea $1.00 0a/20+

PROJECT PARTS

Project
Speaker

2", 8 Ohm, .1 Watt
Stock No. 350009

59¢

Project
BUZZER

3-9Volt DC, 80 db
Stock No. 680089
$1.59 ea

$1.39 ca/ 10+ Qty
Solderln

/3

\

wnh STAND
LONG LIFE TIP

Stock No. 990098
$3.95 ea

LED
Stock No. Color
260020 RED
260027 GREEN
260026 YELLOW
260078 2 COLOR
RED/GREEN
XENON STROBE
TUBE

T1 3/4

100+ Qiy 1000+ Qty
$.05¢a $.045¢a
$.08e0a $.07ea
$.08ea 3.07ea
$.32ea %.29ea

$2.95 ea/ 20+ Qty
TRIGGER COIL

tor XenonStrobe Tube
S(ock No 320037
$1.25 e

$.89 eaIZO’Qty

INFRARED LED
IR Pair, LED Infrared
transmmer

and recelver

Stock No. 260061

$1.95 ea

NEON LAMP

NE2, 2" Lead

Stock No 260003
*.15 &

%ﬁf

$.45 oa 20+ Oty
1.5K ohm
Stock No. 260018

$.12 eal100¢0ty
PHOTO CELL

Photo Cell - 450 ohm
s:ock No. 260017

$.65 oa

Photo Cell -

5 ea *.45 ear20+ Oty
PUSH-BUTTONSWITCH
$.55 ea

PUSH-ON,PUSH-OFF
$.49 ea/100+ Qty %

§tock No. 270021
SUB-MINIATURE MOMENTARY

@ . S ¥ 5 - . YOURCOST

* Standard Features - Models 94 & 95 $ .75 oa/ 50+ Qty 6V DC High SWI

© DC/ACVOLTMETERS @ AC/DC CURRENT  [Solar Motor  seemer atonse | coosd 0 800w sy Nstackno " oeonos

® OHMMETER ® DATA HOLD ® RELATIVE MODEfls g0 ea 1.5V DC : 630088 2 1380 w5103

® FREQ COUNTER to 4 MHz (Model 95) $.55 oa /500 Qty 680100 4 2390 . -28 ea/ 100+ Qty

® AUDIBLE CONTINUITY TEST @ DIODE TEST W solar Cells 3441 35006 w | WIRE JUMPERKIT MINIATURE TOGGLE SWITCH
® MAX/MIN AVERAGE MEMORY RECORD Stock No. 260099  1000mA .45V Pre-cut, Pre-Stripped ) Stock No. 270034

® 10A HIGH-ENERGY FUSE PROTECTION $5.95 ea 330289 140 Piece Set._...> 4.% §*.90ea Type-spsT ﬂ
® AUTO P & AUTO POWER OF $5500a/3: Qty 330200 350 Piece Set ...* 8. § .79 6a/504 Gty

CIRCLE 127 ON FREE INFORMATION CARD

WWW._ammerdcaatiadioRistery. com
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Are Cable Companies
Sucking You Dry?

Take a Bite out of High Rental Fees

with your own

anverfers & Descramblers

Everquest ¢ Panasonic ® Jerrold ¢ Zenith ¢ Pioneer
Scientific Atlanta ® Oak ¢ Eagle * Hamlin ®* Tocom

e 1 800 624-1150

Call today

; for a FREE
MD

875 S. 72 Street ®* Omaha, NE 68114

— = WAMAL aaricanradialbictan, com
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STARTEK inTernaTiONAL INC.
rreauency counTers New

\Made 'ﬁ' FIND FREQUENCIES FAST ATH ™

With the new, high sensitivity, ultra-fast, Auto
in Trigger & Hold STaRTEK frequency counters.

Increase readability distance with the new Band -
USA | Pass Filters. All products made in USA. E’ 'ES
AUTO TRIGGER & HOLD

Now, for the first time, available cn inex- T

pensive, portable counters with our new
ATH ™ Series. This feature is the most

WA R R A N TY significant improvement ever made to the TA80 Antenns

Say goodbye to random
counting & false readings
with the ATH™ Series

At
e

pocket sized counters! It allows “Hands (priced separately)
5 YEARS afl parte Free” operation to autamatically read &
1 YEAR [abor ** hold a signal as quick as 80ms or 8% of ) 5
ALL MODELS <y a second. ‘ \ "“t,.o

o

HP-400

on s et (¥ ATH-30 ATH:50 9
' 1-2800 MHZ 5 Hz to 2800 MHZ
ATH-15 4 OneShot Feature \*é—ﬂ_ One-Shot Feature
1-1500 MHZ ‘ iz §
—— 3 » r
v i T i e
X | A - mEr | wees :
| ! ks 1 P ) Signal
1 ‘ Ultra Bright . ool
\ ! ™ benas braengrw Display | st au;;o.. — Bar Graph
i g, | AUTO Thooen & Ho . M2 FREQUENGY Counten Works
| Av0 Troasn a Hous oo | 2.8 Gz Counren | Lo
i ‘ | Range
ALTO Tecoen &
| | e I amy oo
e ‘ T ATH-50
S by AT | . 4 ac s
35wx?d | R P I o [ . A A
Alumanum i SO . i - ) Baac"y
% \ i l Indicator
“ § "‘mk W o,
STaRTE (5

" e P AMG15 11500 MHZ, Henspeed 5799, 253,
5K Eowes arampls ?“"“_"W . ATH3D  1-2B00WHZ Honspeed, mesht 259, 25,
Ultra fast response time ATH-50 5 Hz to 2800 MHZ, cnesht 289, 2G4,

¢ Extra BRIGHT LED digits HET-15 Optiona 0.2 PPM TCXQ 100. 1Za.
¢ 3-5 hour battery operation NiCads High Accuracy Timebase (installed)

. Auto.m.at.u: clean. tl:lr.upuut . and A/c c‘h‘anger 1350 1-1300 MHZ, 10 HZ Res.

. Maxlmuzed sensitivity, <1mV typical lNCLUDED 3 gate times, Hold switch $119. 179,

¢ Signal strength Bar Graph

¢ 2 ranges - 6 fast gate times Wit ALL Viadels incease range or distance from a transmitter with a Band
¢ 9-12V auto-polarity power jack Pass Filter. <1 dB pass band insertion loss.

SearCob™ aluml - TR LP&D DC-60 MHZ Usage $69.
s Stareab™ aluginam gab et HP-400 400-1500 MHZ Usage 69.
HR-800 800-2000 MHZ Usage B9.
Factory Direct Order Lines BR-3 Above 3 fiters (SAVE $30)  $177. 207,
o oo rrs 8o ¢ s G At
800-638-8050 305-561-2211 C TA90L Telescope ethow antenna 16.
FAX 305-561-9133 D RD-150 150 MHZ rubber duck 16.
-t | A E RO-2750 27-50 WMHZ rubber duck 28.
MasteeCard E F RD800 800 MHZ rubber duck 29.
G M-207- Interface cable for MFJ-207 10.
H P-110 200 MHZ, 1x, 10x probe 39.
STARTEK INTERNATIONAL INC. J LR22 Lo-Pase, audio usage probe 25.
398 NE 38th St., Ft. Lauderdale, FL 33334 K DC10 Direct, 30 OHM probe 20.

Terms: Ship/Hand charges for US & Can $10, others add 15%. FL residenss add tax. C.0.0. 5. VISA, MC, Discover accepted. Prices ard specifications subject to change without notice or obligation.
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Seruing the public since 19817

XANDI Electronics

201 E Southern #111, Tempe AZ 85282

* Powerful 2 stage audio
*amplifier.

Sensitive, picks up sounds

‘Smallest FMtransmitter * Smallest Phone
® anywherel transmitter anywhere!
o Tunes 88-108 MHz.
| # No batteries required,
powered by phone line.
- |0Upto 3/4 mile range.
* al the level of a whisper. | @ Attachto phone line anywhere
'Uplo1 mile range | inhouse, even inside phone.

Tunes 88-108 MHz.
XST500 SUPER-MINIATURE FM TRANSMITTER | XSP250 SUPER-MINIATURE PHONE TRANSMITIER

Worlds smaliest FM volce transmitter. Use withany | Worlds smallest FM phone tiansmitter. Use with any| STOP THOSE ANNOYING PHONE CALLS! Sound

(SMT) partsarepre-assembledtothe circuit board. | (SMT)partsare pre-assembledto the circuit board.
XSTSOO(E-Z) JGt .o $44.95 XSP250(E-Z) | ([ ——— 534 95

« Transmits both sides of
phone conversation:

. Adiustable Irom
108M

FMbroadcast receiver. Easyto assemble, allchip FM broadcast receiver. Easytoassemble, ail chip

. Wovks wlth any FM
broadcast receiver.

o Upto 1 mile range.

 Turns off when phone is not

inuseto extend battery life.
XTT100 LONG RANGE PHONE TRANSMITTER
Simitarto oux very popular XSP500, the XTT100 is
battery powered for maximumrange. It plugsinto
anyphone jack andtransmits atl calls onthat line.

 Up to 1 mile range.
| » Powered by 9V battery.

XFMI00 MINIATURE FM TRANSMITTER

The XFM100 has a super sensitlve microphone andis
capable of picking up sounds at the level ol a whisper
and transmitting them to any FM broadcas! receiver.

LW g
SATISFACTION
GIMRANTIID!

T‘ Transmits a continuous

o Super sensitive, hearevery
| sound in ahousel !
o Powerful 2 slage
| audio amp.
® Use withany FM
broadcast receiver.

[ ‘Ad]uslablelrom

BUY WITH CONFIDENCE FROM XANDI
* 30-DAY REFUND POLICY
* NEW TELEPHONE TECH SUPPORT NUMBER
(602-894-0992)

o Digital voice changing:
male to female, female to

. qunal voice changing:
male to female, femaiz to
male, adutt te chitd, child

male, adult o chlld, child g
to adult. | to adult
16 levels of voice masking ® Use with any modular
« Button for normal | phone
operation o Connects between handset
and phone.

. Complele anonymity on aII|
alls @ 16 levels of volce masking.

TRANSITION 2000 VOICE GMNGING TELEPHONE | TRANSITION 2001 VOICE CHANGING Acessory

| STOP THOSE ANNOYING PHONE CALLS! Sound

olderandtougher when you wantto. Notakit, lully, | olderandtougher whenyou wantto. Use withsinglei

assembled. Single line phone aperation only. ofmulti-line phones. Notakit, full assembied.

TRANSITION 2000................... S89.95 | TRANSITION 2001 ... S50

o Uses sensitive microwave
transistor amplifier.

o Covers 1102000 MHz.
o Compact hand held unit.

| ® Uses Miniature
{oudspeaker (not.included)
for audio indication of
detected signals.

XBD200 SUPER SENSITIVE BUG DETECTOR
When the XBD200 intercepts a signal inthe 1 to 2000
MHZ range, it emits a grow! that increases to a high

| pitched squeal as the signal strength increases.

beeping tone.

88-108 MHz.
‘Uplo1 mile range.

® Works with any FM
broadcast receiver.

 Operates at batter

voltages of 3to 18 volts.

XTR100 TRACKING TRANSMITTER
Measuring .7 by 2.4 inches, the XTR100 Is idea! for
use inlocating lost model rockets, bicycles,
automoblles, games of hide-and-seek. and contests.

D 4L/ 1.Cam— B i $32.95 | XFMI00(Q) Kif ooveeeerreree 532.95| XTRIOO(C) Kit ... v $43.95 | XBD200(C) Kit .
. | XLAT000 AMPLIFIER KIT

XL(900 800-950 MHz SCANNER CONVERTER KIT

ttyour scanner can receive 400-550 MHz, just add the
XLC900 for uninterrupted 800-950 MHz coverage. Il
canverts all 800-950 MHz signals down to 400-550
MHz2 so your scanner can recetve them! Add our
customcase and knobkit for that *professional * look.

XLC900 Kit 549.

XLC-Case Kit

XUATO00Kit ... §24.95
XiA-Case Kit .............oveeene.... $13.95

Designed to help scanners with poor sensitivity
pull in those weak signals, Includes off/pass
switch for returning to normai operation and front
panel gain control. Add our custom gase and
knob kit for that *professional * look

i ‘ /
WE ACCEFT VISA, MC, MO, COD
w ‘EASK FOR FREE CATALOG OF

ALL OF OUR PRODUCTS

TOLL FREE ORDER LINE
1-800-336-7389

SEND MAIL  XANDI ELECTRONICS
ORDERS TO:  BOX 25647
TEMPE, AZ 85285-5647

* THE BEST *
8085 MICROPROCESSOR
TRAINING SYSTEM

No other training system we know of comes close to matching the PRIMER's
features at this low price. The PRIMER teaches more and is easier to use than
other comparably priced trainers. The over 100 page Self Instruction manual
takes you from binary number systems, to processing interrupts, to interfacing
temperature sensors. The 8085 based PRIMER TRAINER comes

complete with Monitor Operating System software,
digital I/0, A/D, D/A, timer, speaker,
display and keypad.
Learn how to program
and interface at the
machine leve! with the
PRIMER TRAINER.

Start programming with
machine language, then
move on to Assembler,
and then continue on with
mutti-tasking BASIC or Forth compilers. Ideally suited for beginners as well as
advanced high-level programmers and engineers.

THE PRIMER 1S $99.95 QUANTITY 10ORONLY $119.95QUANTITY 1 IN KIT
FORM. THE PRIMER ASSEMBLED & TESTED BY EMAC 1S $169.95. ORDER
NOW AND RECEIVE A FREE POWER SUPPLY. PLEASE ADD $5.00 FOR

SHIPPING. p— pa—
|=I7IA Le. inc.

618-529-4525 FAX: 618-457-0110
P.0.BOX 2042 CARBONDALE, IL 62902

Still a little FUZZY on Fuzzy Logic?
Neural Nets
keep you noodling???

DON'T BE S

LEFT
Awstin, TX 78733
ourt... 18007838161 Code 5884

These important new technologies are in your future.
Find out how they work in this Desk Top Video.

Get hands on practice with source code of working
models. Call or write now with your order.

SofteWear Productions
103 Wesiward Cove

] Fuzzy Logic MSDOS Package Includes:
Video Tape

Source Code in C, BASIC, and WK? Spdsht

Neural Networks MSDOS Package Includes:
]
Video Tape

Source Code in C for two operating nets

WWW.atmersaasadiohisterv.com
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“ITC" The Only Affordable

Full Function Spectrum Analyzer

SA SERIES PRICES:
SAGOOA $1295.80
2mHz to 600mHz

SA1000A $1595.00
2mMz to 1000mHz
SA1808A $1895.60
2miz to 1800mHz

Opt. 1 50 mHz marker Generater
$200.00
Opt. 3 +/- 5kHz Narrow Eand Filer
provides 5 kHz resolutior BW
$350.00
Opt. 5 Tracking Generator intemna
$250.00
Opt. 6 Center Fraquency Readout
$250.00
TERMS: M/C, VISA DISC., AE, CHECK, MO ,COD
PRICES & SPECIFICATIONS SUBJECT T0
CHANGE WITHOUT NOTIC: OR OBLIGATION

ITC INSTRUMENTS CORP.
9222 Chesapeake DR,-Suite A
San Diego Ca. 92123
619-277-4619 Fax 619-277-6736

PRICES START AT

$1295.00

SA600 MODEL 2mHz - 600mHz

A MUST FOR:

+ COUNTERSURVEILLANCE
+ SATELLITE TELEVISION
+ RF ALARM SYSTEMS

+ TWO-WAY & HAM RADIO
+ ALL RF BASED SYSTEMS

You Do Not Have To
Spend $10K To Get a Full

Function Spectrum Analyzer (np.1ek «t) And Don’t
Spend $3K to $4K For So Called Low Cost Limited

Function Analyzers. (avcom, B&K, ProTek ) ITC delivers full function
Analyzers for less. Let's look at the features ITC Spectrum Analyzers provide.

80 dB DYNAMIC RANGE EASY OF OPERATION:

ON SCREEN. 17c Exclusive EFPLA The SA Series controls are simple to

Log Amp. ( pat. pending) Other low priced understand and use, even if you never ,
units only have 60 d8 or 70 dB on screen. used a Spectrum Analyzer before you wil

be on fine in no time.
-110 dB SENSITIVITY AT ALL

SPAN WIDTHS. only ITC provides FEATURES: saseline Ciipper, Video
-110dBm 7 uv. sensitivity at wide & Filter, 5" CRT, 10 push-button Frequency

natTow span widths. Other low cost units select switches plus a 10 Turn Frequency
provide 80 - 95 dB only at margow Spans. control for 100 :1 tuning ratio. Providing

easy frequency selection. The Dispersion
is vari 0 to 50mHz per/div.
HIGH STABILITY only I7c Anayzers et (8 i por
provide high Stability and low drift at any .
span. (I < then 1kHz per Hr. after warm-up) mMENsmNs' MR Wl

CALL 1-800-232-3501
FOR SPECIAL INTRODUCTORY OFFER ON ALL MODELS

CIRCLE 116 BKFR,EE INFORMATION CARD
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CONTROL ANYTHING FROM YOUR

COMPUTER SERIAL PORT!

115200 BAUDS SMART BOARDS DO NOT REQUIRE
PROGRAMMING! The 1/0-232 boards understand simple
commands, e.g PRA [Enter| reads Port A. Results are sent
back to the computer as an ASCII string allowing the use of |
PROCOMM, MAC240, or your own programs. In addition to
interfacing, the 1/0-232 boards have the following embedded
functions:

® All standard Baud rates  #

(300-11SKB) supported. _ S&
® Bin. Hex or Dec formats.
@ 24 1/O lines configurable .

individually as Inputs or '% — §
1_.—*..":‘@“.‘.‘.1 (e .'."?‘.‘. o

latched Outputs.
sy prerenen ter e

. e
® 8 or 10 bits. 10 channels Ia\. CET Ty
Analog to Digital converter.

©® 10-10.000 iz, 0-100% Pulse Width Modulation output.
® 3 EASY 10 use stepper motor logic interfaces (Muxable to more).

@ Relative resistance or capacitance measurements using an RC
network (ideal to read temperatures using a thermistor).

1/0-232-8A ( 8 bit ADC) Assemb. Only US$109
1/0-232-8K ( 8 bit ADC) Kit. Only US$ 89
I/0-232-10A (10 bit ADC) Assemb. Only US$125
1/0-232-10K (10 bit ADC) Kit. Only US$ 99
Add $10 for manuals + Shipping & Handling

ITC MICROCOMPONENTS INC.
18440-57 Ave, Edmonton AB, TéM
Canada. Phone & Fax: 1 (403) 486 2377

h

1Y2,

() A QUALITY SATELLITE

SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

UNIVERSAL SCPC-100
SCPC AUGHY RECEIVER

UNIVERSAL SCPC-100 AUDIO RECEIVER

SPECIFICATIONS
STABLE, MICROPROCESSOR CONTROLLED TUNING. 50 CHAN-
NEL MEMORY RECALL. * COMPATIBLE WITH 950-1450 BLOCK
SYSTEMS. + 3 MINUTE HOOK-UP. ¢ LARGE LE.D. TUNING
SCALE. » RECEIVES CAND KUBAND SCPC. * DOES NOT DISABLE
VIDEO WHEN IN USE.

SERVICES ON SCPC

HUNDREDS OF QUALITY SCPC CHANNELS ON SATELLITES -
SPORTS - AP - UPI - RADIO NETS - HOME TOWN SPORTS & RADIO
- RACING - TALK SHOWS - CLASSICAL, ROCK & JAZZ - RADIO
STATIONS - FINANCIAL NEWS AND MORE.,

INTRODUCTORY PRICE $439 + S&H
TO ORDER CALL: 1 - 800 - 241-8171

UNIVERSAL ELECTRONICS,INC.

4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232
(614) 866-3605. FAX (614) 866-1201

KEN\YOOD

Pl ¢

PRy Y O S S

8931 Brookville Rd, Silver Spring, MD 20910
800-638-2020 * 301-587-7824 * FAX 800-545-0058

120

LOWEST SGOPE PRICES
GUARANTEED!!!

® Hitachi 4

N
Wi v
b = _-ﬂ

-1-"-11
-

hog

S

3 Model (S-4025 Model V-212 Model 2120

< REG.  $559.00 REG. $560.80 REG. $549.00
é SALE  $389.95 SALE $409.95 SALE  $CALL

[=]

m

% P RI NT R\ NEW 84 PAGE CATALOG!!! TOLL FREE
2 M Call Today For Youv" FREE Copy 800-638-2020
o | Products international O The e g telest

Test Instruments, Equipment and Tools, Training and Supplies for Electronic Maintenance and Repair

ETFAIEEINA §
NWiuTRTe

BK

MAXTEC INTERNATIONAL CORP,

-“-‘}
Ay

h.'g-’i

WE MAKE ORDERING SIMPLE!

SSRIE

Equipment Catalog!
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NOW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVOID THEM

Most homes and offices

have hot spots with strong

artificial electro-magnetic

tields, where chronic

exposure may cause

mental or physical problems. Even the EPA names these
fields as suspected carcinogens. You can reduce your
risk by avoiding zhese high-field areas.

The TriField™ mete- detects far more of these fields than any other
electromagnetic pollution meter. It's the only one that independently
reads AC electric fields, AC magnetic fields, andradio/microwaves. Italso
reads field strengths n all directions simultareously. Every other meter
that sells for under $500 reads only magnetic and only in one direction —
they can entirely miss a magnetic field unless pointed correctly and are
blind to radio/microwaves and electric fields, both of which cause biological
effects.

The TriField™ meter reads.all three types of fields numerically and with
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
the body. Thresholds are based on epidemiological and laboratory
studies. (While no absolute hazard thresholds have been established,
reduction of relative exposure is prudent.)

The TriField™ meter zomes ready-to-use with battery, instructions, and
one-year limited warranty. The cost is $144.50 postpaid.

AlphaLab, Inc. / 1280 South Third West / Salt Lake City, UT 84101-3049
For literatuse and information, call {(503) 543-6545

Tap into a World of...

FREE ELECTRICITY

Our 150+ page Self-Reliance Catalog
1S JUST LOADED WITH DC to AC
ENERGY INDEPENDENCE ...
We offer: ==K
Solar, Wind & Hydroelectric
energy systems. True Sine
Wave DC to AC Inverters.
Electric Boat & Car kits.
Portable power packs.
Solar Lighting & Cooling
systems. Solar Pool Hezters.
Solar Battery chargers. Solar
Books & Toys. DC Appliances
Active & Passive Solar Air &
Water Heating Systems.
Composting Toilets. Hydroponic,
Fish-Farming, Solarium & Green
house Systems. Water Testing,
Treatment, & Pumping Systems.
Emergency Food & H,0 Kits. High
Efficiency AC/DC Refrigeration + More...

A LOT OF INFORMTION FOR ONLY $5.75
SEND CHECK or MO TO:

Self-Reliance Company Inc.

P.O. Box 306, Florisssant, MO 63032

| EASY TO FABRICATE

IL womimes |SHEET METAL BOXES FOR CONSTRUCTION | . Ziavessie.

ey

PANELS ARE .063" ALUMINUM

RACK CHASSIS

MODEL DE3CRIPTION PRICE
W xD x H (nchae) $
1AUS 19x 5 x1.75 30.85
DU SLOPE 1RU7 19x 7 x1.75 33.10
AL 1AUI0 | 19x10x1.78 35.28
AL CABINETS 2RUS 19x35x39 33.10
2RU7 19x7x3.8 3525
MOOE 'DE SCRIPTION 2RU1I0 [ 19x10x 3.8 37.80
MAJORDL  SECONDARY DL IRUS 19x Bx 525 41.00
WXDEHHI IS X Rx DI (0} 3RU7 19x7x8.28 443D
DS-1[4x6xdx12x1cx24x18] 50.00 3RUTO | 19x10x5.25 4¢.30

DS-2| 6x6x4x12x16x24x16| 63.25
DS3| 8x6x4x12x18x24x186| 67.50
DS-4|10x6x4x12x19x24x16| 71.80

SHEET METAL PUNCHE

PANELS ARE ,080°

PANELS ARE .083" ALUMINUM ALUMINUM AND ARE FIELD REMOVABLE
METAL CABINETS HEAVY DUTY
MODEL  DESCRIPTION  PRICE RACK CHASSIS
WxD x H (nchos) 3
WA T TX T X T TE MODEL  DESCRIPTION  PRICE
MC-2A 6x3x2 W x D x H{nches} s
MC-3A 8x3x2 3RU7 KD 18x7x528 115.00
MC-4A exexd IAUIOHD | 19x10x 525 | 121.90
MC-5A exdxd 2008 JRUIAHD | 19x 14x8.25 | 134.00
MC-6A ax4x> 4RU7 HD 19x7x7.0 121.00
MO-TA ax7xd 20,08 4AUIOMD | 19x10x7.0 | 129.00
MO-8A ax7x4 2118 4AUI4HD | 19x14x70 | 134.00
MG-0A ExTx 4 2575 SRUTHD | 19x7x8.78 128.00
SAU10 HD 19x10x 8.75 133.00
SAU 14 HD 19x 14x 875 143.00

DS-8[12x8xax12x19x24x 16| 7800 o oZE 4 o ; $610.00 HAND TOOLS
DS:6|18x6x4x12x19x24x 16| 61.00 PUNGH 1 3/ ACUND 9,95 (shipped within p— .
LA [RPE08 O HRORAO, [ 6 PUNGH 3 V7% ROUND. oo 4: states) T WICHS REAMER 1055 L=
DS 8| 6x8x6x2x3.1¢38x18 | 73.00 EEae) o16" FOUND 1295 REGULAR REAMER  30-120 | 26.00
DS9| 8x8x6x2x3.1¢38x19 | 76.00 PUNCH § §/8' AOUND 12.95 LARGE REAMER  10.0-25.0 | 48.00
0S-10] 10x8x8x2x3.1x35x19 | 8278 PUNCH 6 11/16* AOUND 12.95 RETHREADER 20x05 | 1080
DS-11| 12x8x6x2x3.1x35x1.9 | 8775 SS:CC: ; 13;:‘&“33330 :gg: AD-1 |oRrL axT acapTER FOR POWER SCREWDRIVER| 6 50
DS-12| 18x8x6x2x3.1x35x 1.9 | 100.75] PUNCH © 7/8° ROUND 12,95
PUNCH 10 1* AOUND 1295
PUNCH 11 1-1/16* AOUND 1295 NEW FOR 1994
EXTRUDED SERIES RUNGHfr2 fvpinouNel (1395 RACKEM ‘N STACKEM™ SERIES
— TR e BUNCHRLY negRoINe 1395 ‘ A NEW % RACK SYSTEM WITH ITS
prscarmioy e racd | deis | i : : OWNTABLETOP RAGK
ET-1 4.52 x 4,38 x 1.57 10.00 PUNCH 17 !'~5/9' AQUND 21.95 AVAILABLE N CLEAR, BLACK AND
ET-18 4.52 x 4.35 x 1.57 10,00 PUNCH 18 1-3/4° ROUND 24.95 BRAKE & SHEAR GOLD FOR A GREAT PRESENTATION
ET-2 4.52 x 6.00 x 1.87 24.00 PUNCH 19 2:5/8" AOUND 61.95
Pt Al 3 -
ET-28 4.52 x 6.00 x 1.57 24.00 AL ‘;’/'4?'5%%‘1;55 245 CUTS METALS, PLASTIC, ETC. TO 083 THIGK AND ORDERS (800) 634-3457
SCET_JPLASTIC CARRYING CASE] . 18.00 Puncize | IsQUARE | 1695 77/8' WIDE AN D BENDS UP TO . GREAT BHOF TOOL. FAX ORDERS (800) 551-2749
x 3 . .
*PUNCH 24 “THURST RACES 10.95 TECH LINE (7¢2) 565-3993 M - Th 8 am TO 4 pm (Pacific Time)
Line will only be answered by our technician,
SESCOMy INC. N if no answer, piease try at ancther ime
A EIOr @ CALL OR WRITE FOR YOUR FREE 24 PAGE CONSTRUCTOR'S CATALOG! [ ) OFFIGE (702) 565.3400
HENDERSON, NV 89015 USA PREPAID ORDERS SHIPPED GROUND AT NO CHARGE (48 STATES) FAX (702) 565-4828
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IKE NELSON'S
OVIE VIEW SALES, INC.

WHERE YOU'RE TREATED POLITE AND GIVEN INDIVIDUALIZED ATTENTION!
INFO (708) 250-8690/F AX (T08) 250-5755

P.0BOX 2+ WOOD OALE, L 6091
CallC:.T. Monday v Friday 90 - 600 Sa. 10:0- 200
Frendy Couteous Sevice» 12 Y15, xprience « 6 Mo, Warary

JERROLD 19 dormore  PIONEER i 4 or mors
NEWTRIBICOMBOFTB) 13000 1500 ‘NEWSAP.COMBO 1550 15000
NEW TRIBI PAN 7500 5000 NEWSAPIOPAN WSWITCH T )
NEW $B3 COMBO 11500 1000 NEWORIG,BAGIO0PAN CALL  MKE
NEW S8 PAN 500 5500 SCIENTIFC ATLANTA 19 domn
DPY-212 CALL MKE  *NEWSA3 COMBO (3438} e 150
0PBBT2 CALL MK NEWSADPAN BO 60
CAMOUFLAGE TRIMDDE 850 no s B0 150
NEW FTB2 7500 000 8 2000 CAL
NEW $B2 5000 50 8% 200 250
_HanuK 13 dormoe  QAK & 4 ormore
NEWHAMLNCOMBOCH20R 311000 10500  NEWOAKN2COMBONaiSye) 19000 12500
NEWHALNMD-20 500 600 NEWOAKN-12PANVar Sync) B0 600
WD-12002 5000 60 W8 000 450
Prics fective 1183 (Subizz o changewibout rotce) - EANASONICGVIEWSTAR alor olo7
BO AL
TENTTE 2TAK_ 200 CALL
WCTCHELTER: 1600 1200
* A&l Combos come with new Panasonk of
Viewslar converter.
WOST ORDERS SHPPED SAME DAY! Pareil o uris: o e chrg)
Volume control unils avatable
QnY. [ e PRICEEA._|TOTAL PACE
(WAIVER) - MUST BE SIGNED FOR OUR RECORD
Yes, | am paying for full sevice. This &
only fo be used as a second un.
SUBTOTAL : DECLARATION OF AUTHORIZED USE -, heundersigne, &
SHPPING Add $4.00per hetby dece, underperates of pariy, et a prodcts
$4.50 PER COD TAGICREDIT CARDS Add 5% purchased, o and i th ftre, i only b used on cabl TV
TOTAL systems withproper authorizaion from local oficial of cable
company ffcis it aocordanc wih o ppiabl edoral and
Sl laws. FEDERAL AND VARIOUS STATE LAWS PROVIDE
FOR SUBSTANTIAL CRIMINAL AND CIVIL PENALTIES FOR
UNAUTHORIZED USE.
ABSOLUTELY NO LINOIS SALES
SIGNATURE
& X
E &?RSTE;E%(D cw?ngvgmﬁn[] s ot the e of MOVIE VEW 1o defaud any eevision opera
and wo il ot ass indvidual i doi .
25 OOERSOHLY 0TS 502 S
§ Cat By.Dds
3 Mo
G Mdess
5 0 Size Ty
3 Pow( ]
£ Iffor any resson you arp not satisfied with any ftem purchased,
you may return K within 30 days of delivery for 2 full refund.,
122 < Al
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AFFORDABLE

DATA ACQUISITION

MODEL 30 ...... $79.00 MODEL 45 ........ $189

» PLUGS INTO PC BUSS ¢ RS$-232 INTERFACE
o 24 LINES DIGITAL I/0 s 8 DIGITAL I/0

o 8 CHANNEL-8 BIT A/D IN
* 12 BIT COUNTER
o UP TO 14K SMP/SEC

o 8 ANALOG INPUTS
* 2 ANALOG OUTPUTS
* 2 COUNTERS-24 BIT

MODEL 70 ........ $239

o RS-232 INTERFACE

MODEL 150-02 .. $179

o RS-232 INTERFACE

* 18 BIT A/D o TRMS, 20 AMPS
¢ 5.5DIGIT * 12BITAD
¢ UP TO 60 SMP/SEC o OPTO-ISOLATED

o CHANGE RANGES,
AC/DC, VIA RS-232

Prairie Digital, Inc.
846 17th Street * Industrial Park ¢ Prairie du Sac, W1 53578
(608) 643-8599 « FAX: (608) 643-6754

CIRCLE 47 ON FREE INFORMATION CARD

/
FOTRONIC

QUALITY ELECTRONIC
TEST EQUIPMENT
Sales » Service

e Specialists in - Fluke,
Hewlett Packard, Tektronix

* NIST Traceable/Mil Spec 45662A
Calibration Available

TECHNICAL SUPPORT

Oscilloscope Specials

Tek 465 100 MHZ $449.00
Tek 4658 100 MHZ $549.00
Tek 475 200 MHZ $649.00
Tek 475A 250 MHZ $749.00

ALL EQUIPMENT SOLD WITH WARRANTY

For more GREAT VALUES Call, Write, or FAX
P.0. Box 708, Medford, MA 02155

(617) 391-6858 FAX (617) 391-6903
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AMAZING

Mystery
Levitating

Device!

Remember War of the World? 0b1ects float in air and move to me
touch. Defies gravity, amazing gift, conversation piece, magic trick or

o

great science project.
ANTIK  Easy to Assemble Kit/ Plans......o.... $1950 |
Laser Ray Gun Telephone Line Grabber /
I Room Monitor
‘Ll' ALL NEW! The Ultimate in Home or Office Security & Safety!
M W Simple to Use! Call your home or office phone, push a secret tone on
f ; ‘ your telephone keypad 1o access either: A. On premises sounds and

voices; or B. Existing telephone conversation with break in capability for
| emergency messages. CAUTION: Before assembly or use, check

i D A N GER "beepers” or other 3rd party alerts.

AGERTODEN TELEGRAB1 Plans Only $10.00
i.meqn&m W;HE'; TELEGRABIK Kit/Plans $99.50 1
S e R ARG

Advanced project produces a burst of light energy capable of buring
holes in most materials. Hand-held device uses rechargeable batteries.
500 joules of flash energy excite sither a neodynium glass, yag or other

suitable 3" laser rod. This is a dangerous CLASS IV project (individual

Ultrasonic Blaster ////‘ :

Laboratory source of acoustical shock

waves. Blow holes in metal, produce =
“cold” steam, atomize liquids. Many .
cleaning uses for PC boards, jewelry, -:4} A

parts/assemblies available). coins, small parts, elc
LAGUN1 Plans $20.00 > . |
LAGUNIK  Kit/ PanS ..covomersrrersnsrs Price on Request I ULB1 Plans....... I B '
e Pla ~ 100,000V Intimidator /

ol nded Play " Shock Wand Module ‘
Telephone Buid an electical device thatis afective.up 1o 20 feet, May be
luordi"g Sysiem TM2KM Easy-to-Assemble Electronics Kit..

READY TO USE! Automatically controls and records on our X-4 M2 Plans only, credit-abie to kit

| enclosed for hancheld, portable il or faboralory appications.

‘ 84950
H

1

|

exiended piay recorder, taping both sides of a telephone conversation. .
Intended for order entry verification. Check your local laws as some | e - ‘
states may require an alerting beeper. =
TAP20X Ready to USe SySIEM ... $120.50 K;Q\ i’_-,—_-;—"’,’ Bt
|
& [Pk 48 I
on Ka un
Shocker Force Field/ y

Projects charged ions that induce shocks in people and objects without \

A Vehicle Electrifier —== | ay conecion! Great science project as well as a high tech party

Neat litte device allows you to make hand and shock balls, shock pragnkK 1063 lmla;l:ns 369 50
wands and electrify objects, charge capacitors. Great payback for I - |
those wise guys who have wronged you!
SHK1KM _ Easy to Assembie Electronic Kit Invisible Pain |
Field Generator |l § |
b f ‘/ ot } Shirt pocket size electronic
i) " device produces time variant

} complex shock waves of intense directional acoustic energy, capable of

warding off aggressive animas, etc. '
: 'j : |
M N
¥ (
Blaster Pulser X

IPG7 Plans ........$8.00 IPG7K KIt/Plans ...$49.50
Pocket-sized wand produces 100,000 watts of power for personal

IPG70 Assembled $74.50

GIANT

delesf:!’se.ﬁeldandlabuse.etc. BLS3 Plans.......ccceensrunnnnee $10.00 4

BLSIK Kit/ Plans $69.50 |

Homing / Tracking Transmitt SMOKE | .
ng/ iracking fran er | ASSORTMENT | \

Beeper device, 3 mile . : ¥

SPECIAL INTRODUCTORY OFFER! WOW! Over 500 |tems the

largest smoke assortment we have! Each super giant assorment
contains at least 500 pieces - enough tolastyoua long time. Al

this at a special price - less than 12 cents per item. Guaranteed value
atleast 50 percent more than you pay! SMOKE 25 ......u.ves $5950 I

ange,
HOD1 Plans ........... $10.00 HODIK Kit/Pians........ $49.50 ‘

Listen Through Walls, Floors

Highly sensitive stethoscope mike. I
STETH1 Plans........ sa 00  STETHIK KitPlans ... $44.50

e e e di e

5

WWW. aknerteaaiadiahistory.com

legalities with your state Attomey General's office as you may require x

< A

Dept PEM14, Box 716, ﬂmberst NH 03031
Phone: 603-673-4730 FAX 603-672-5406

MIC YESA, GO0, Checks nocepied H-ulddmﬁhlmlih.ndlng

Electronic and
Scientific Products

TV & FM Joker / Jammer

Shirt pocket device allows you to tofally control and remotely disrupt TV
o radio reception. Great gag o play on family or friends. Discretion
required. EJK1KM Easy to Assemble Electronic Kit....... $24.50

| Visible Beam Laser 3
High brightness red HeNe laser visible for miles.

Produce your own light show! Projects a visible beam of red lite clearly

| visible in most circumstances. Can be used to infimidate by projection

af a red dot on target subject. Also may be used to “isten in® using our
Jaser window bounce method #LLIS1 below. Easy fo buikd module
makes A working visible Bser!

LAS1KM Kit w/imw Laser Tube, Class l. .......
LLAS3KM Kit wi2.5mw Laser Tube, Class llIA ...

“Laser Bounce” Listener System

Allows you to hear sounds from an area via a lite beam reflected froma
window or other Similar objects. System uses our ready-to-use LATR1
Laser Terminator gun site as the transmitter. The receiver section is
supplied as an easy-fo-build kit, including our cushioned HS10
headsets. LLIST2 Plans $20.00
LLISTIK  Kitof Both Transmitier and Recelver ..... $199.50
LLIST20  Assembie with Laser Gun Site $299.50

S5mw Visible Red Pocket Laser

Utilizes our touch power control!
VRLSKMX Kit/Plans ...

orn $119.50

Fantastic ALL NEW pinwhee! effect for auto, motorcycle, bicycie, efc.
Use one per wheel. SIMPLE TOUSE! LWMIRLY ............... $9.50

Pocket Sized NightViewer

Uses Low Level Startight
| o See In the Dark!

* Low Cost

+ Uttra-Hi Lite Amplification!

+ Auto Brightness Control

+ Limited Amount Available

+ Made in USA + Night surveillance + Animal studies, elc.
Can be used lo fly an airpiane or drive a car!

PKV7 Plans $15.00
PKV7K Easy to Assemble KIt $1,295.00
PKV70 Ready to Use ... $1,595.00
3 Mile FM

Wireless Microphone

Subminiature! Crystal clear, ultra sensitive pickup transmits voices and
sounds to FM radio. Excellent for security, monitoring of children or
ivalids. Become the neighborhood disk jockey, or go “under cover”
using our sunglasses FM radio (see catalog). FMV1  Plans ... $7.00
FMVIK Kitand Plars............. o $3950
Sunglasses with bullt in FM Radlo ........... $29.50

SUGL10

Telephone Transmitter - 3 Mi
Automatically transmits both sides of a telephone conversation to an FM
radio. + Tunable Frequency * Undetectable on Phone « Easy to Build
and Use + Up to 3 Mile Range + Only transmits during phone use.

VWPM? Plans $7.00
VWPM7K  Kit/Plans $39.50
| CATALOG | = OrderbyMall
| With many or by 24 Hour
| _more tems! | Crders-Only Phone
1 Free with Orde
o:.:ond $i Pu: m ﬂl-]ﬂ.’i

sowo08|3 Jeindod ‘v661 (udy
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN'

1$2000/Week
s>=1and more!

Learn at home in spare tlme

Learn MICROCONTROLLERS

and EMBEDDED SYSTEMS
with the AES-10 .«

The AES-10...acomplete learning
system, a complete embedded
control system.Extensive manuals
guide you through your 8051
development project. Assembly, .
BASIC, and C programming. All hardware delalls
complete schematics. Learn to program the L.CD,
keypad, digital and analog 1/Os for your applications.

80C32 Computer/Microcontroller hoard with:

| * 32K ROM, 32K RAM
* 2 by 16 Liquid Crystal Display i
= 4 by 5 Keypad
* Digital, A/D, D/A, and PWM, 1/O l
* Built in Logic Probe
= Power supply, (can also be battery operated)
* Extended AES BASIC and AES Monitor in ROM
Built-in routines for LCD, Keypad,
A/D, D/A and Digital /O ports
See 80C32 registers while you Step
See all memory locations and data on LCD
See memory contents in dec. hex. and binary
* RS-232 cable to connect to PC for programming
| = 8051/52 DOS Cross Assembler
* Program disks with well documented examples
= User’s Manual. Language Manual, and Text

1407 North Batav:a Street, Orange, California 92667, USA

$365 . Money Back Guarantee
Free Brochure, M/C Visa
800 - 730-3232

714 - 744-0981

Fax 714 - 744-2693

ﬁ&fé\%ﬂ‘g

No previous experience needed!
No costly school. No commuting to class.
The Original Home-Study course prepares
you for the ““FCC Commercial Radio-
telephone License.” Thisvaluablelicenseis
your professional “ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License.

No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
FREE facts now. MAIL COUPON TODAY!

----------------------1

commanbd PRODUCTIONS
FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME

ADDRESS _ — e
CITY STATE ZIP

L----------------------J

----q

TONY TALLIS ORIGINAL
TELEVIEW DISTRIBUTORS

WHERE OUR VALUED CUSTOMERS'
/1
IS HONESTLY APPRECIATED

OUR PRICES
1800 847 3773

Call Us Teday

90 DAY + GUARANTEE =
SCIENTIFIC ATLANTA

JERROLD PIONEER &
OAK HAMLIN

HRS. M-F 9-4 PST

NO NV. SALES

WWW _amerieantadiahistory com
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Don’t Despair...REPAIR!

Here’s how to troubleshoot and
repair your electronics successfully!

You Can Be Your Own Repair Expert!

For VCRs, camcorders, audio equipment, TV
equipment, computer hardware, office equipment,

home appliances, automobile electronics, and outdoor

equipment.

» Pinpoint and analyze problems quickly.

* Successfully complete repairs with hands-on
troubleshooting instructions.

*» Become skilled understanding flowcharts and
schematic diagrams.

+ Confidently use test equipment such as
oscilloscopes, frequency counters, and
video analyzers.

* Keep your equipment in top
condition with effective preventive
maintenance techniques.

Continue to Broaden Your

Repair Expertise!

You'll receive quarterly supplements, up to

160 pages, with new step-by-step repair and

maintenance instructions, valuable schematics

and new repair techniques. Learn how to
repair a growing variety of appliances with
hands-on repair projects that will keep you
up-to-date with later models and technology.

You'll be thrilled with your ability to repair a

growing list of electronic equipment! Supple-

ments may be returned or cancelled

at any time.

SAVE $10

Call our toll-free number,
pay by credit card, and mention
this ad. We’ll deduct $10!
We'll also waive
shipping and handling.

Order today for your 30-day, no-risk

review of The Electronics Repair Manual.

For Faster Service Call TOLL-FREE

1-800-222-WEKA
Or Fax To: 1-203-622-4187

CIRCLE 132 ON FREE INFORMATION CARD
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MONEYBACK
GUARANTEE

There’s no risk in
trying the
ELECTRONICS
REPAIR MANUAL
tosee if it’s right for
you. If you are not
delighted, simply
return the manual
after the 30-day
trial period and
receive a
prompt refund.

97 Indian Field Rd.
Greenwich, CT 06830

One Source For All Your Repair Needs!
Better organized than a magazine, more current than a book.
* 900-page manual

+ easy-to-follow. detailed instructions

+ trouble analysis flowcharrs

+ safety precaution checklists

* comprehensive replacement parts list

+ directory of manufacturess

Electronics Repair

Manual

Pleasz rush me a copy of the new Electronics Repair
Manual for only $59.95 + $5.50 shipping and
handling. | understand that if [ am not satisfied I may return the
manual within 30 days for a complete refund. Supplements are

sent quarterly for 25¢ per page {never'more than $30) and may be
returned or cancelled at any time.

-YES!

3 My payment is enclosed [ Bill me later
O Chargemy O Visa [ MasterCard

Acct. No. Exp. Date
Signature -
) Slgnature and phone

number are required
for all orders.

Name __

Address

City State Zip

All payments must be i U.S. funds. Canada add $10.

All other countries add $15. CT residents add 6% sales tax.
Mail to: WEKA Publishing, 97 Indian Field Rd.,

Greenwich, CT 06830

400068
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CONSUMERTRONICS

2011 Crescent Dr., P.O. Drawer 537
Alamogordo, NM 88310

(505) 434-0234, 434-1778
FAX: (505) 434-0234 (if you get answering ma-
chine press "#°, then *1* any time}
: 8 AM - 8 PM MST, Mon-Sat
EAX (orders only): 24-hour, 7 days/weok
Add $5 total SH (USA, Canada). All ems In stock. VISA,
MCard OK. No CODs or “bill me*s. 150+ unlque. hl-tech

mnmm_mmm.aommammmm
New Catalog Is $2 w/ order, $4 wb (ngo free calalog). In
Jbusiness since 1971, As seen on TV, eic. Jahn Willlams -
former Lockheed Senior Englneer, NMSU Professor of
Computer Sclence, NIH Health PhyslcisL Soid for educa-
tional purposes only.

*All software :ug)yom all 18BM-PC compatible

sysiems (8086 - 8048
H Off-The-Shelf HARDWARE
Van Ec slems, Aulomated Tempes! Module,

Radar Emitter, Car[ackln‘li Foller, Parsonal Bod[
Alarm, Volce Disgulser, Hearing Assistor, Shrlel
Module, EM Counlermeasurs, Omnimax TENS, 6th
Senss  Communicator, many nifty Phone Boxes,
Bumper Beeper, Subliminal MixecAmp, Super MWO,
fAlle Device, Neurophone, Hleronymus Machine, MU
Magnetometer, Dala Card ReaderAVriters, Dwelling
Securlty System, Levitator, Vortex Generator, Ultsa-
sonlc Jammer & Recelver, Stealth Paint - much morel
See our Catalog.

SPECIAL PROJECTS
e design, buid, repalr, modify, maintain and-or consult
on any device, system, process or project - electrical,
etectronic, compuler, phone, mechanical, opllcal. auto-
motive. invention prototyping. Confidentiali rYuaran-
leed. Describe and include $25 pre-englneening fee
(does not obligate you). Time and cost estimates in 7-10

days. -
imm: \ E!I!HH'! ING |
How Volce Mait Box (VMB) syslems are used and the

specific wa¥s they are hacked. ncludes ASPEN, MES-
SAGE CENTER, BIX, GENESIS, EZ, SYDNEY, PHONE
MAIL, AUOIX. CINDY, CENTAGRAM, SPERRY LINK,

?S;IP. etc. Absolutety required for all users and Sysopsl
29,

PBX HACKING
Thousands of PBXs are hacked lo the tune of about 3

BillonAyrl White our "VOICE MAIL HACKING® detalls
how VMSs are hacked for *phun® and profit - includin

STOPPING POWER METERS
As“reported on CBS “60 MINUTES®:"How certaln de-
vices can slow down - even siop - watlhour meters -
while loads draw full powerl Device simply plugs Into
one outlet and normal loads into other outlets. Also de-
scribes meter creep, overioad droop. etc. Plans $29.
L UAL: Extemal magnetic ways (applied to
the meter itseif) to slow down and stop watthour meters
while dmwln(h full loads. Plans. $13. KW-HR
METERS: How watthour melers work, calibration,
error modes {many). ANS! Standards, etc. Demand and
Palyphase Meters. erimental results to slow and
top meters by others. Any 2. $38. All 3. $59.

ATM crime: ses, vulnerabllities and i3

Eo:edl 100+ methads detailed, Include: Physlcal, Reg.
, clpher, PIN compromise, card counterfeiting, mag-
nelic stripe, false front, TEMPEST, Van Eck, tapping,

- | spoofing, knside job, super-cool, vibration, pulse, high

voltage - others, Case histories, law, countermeasures,
detalled security checklist, labeled Intemal photos, fig-
ures. ATMs_contain up to $250.000 In cashl Recent
$350.000 ATM crime spree stlll unsolved! $39.
CREDIT CARD SCAMS
Cardholders, merchants, banks suffer § Bliilons In
losses annually because of credit card fraud. Describes

every known means ol credit card fraud and scams.
Protect yoursell $29.

CONS & SCAMS
Cons & scams fieece Americans of $100+ Billion per
year! The most comprehensive survival manual on cons
& scams of all KInds - from the classic o hi-tech. De-
talls on 100s and their many variations. Protect your-

selll $29.
ES |

HIGH VOLTAGE DEVI
HV devices plans: Stun Gun, Taser, Prod, Cane,
Flasher, Blaster, Zapper. AudioRFMadar Jammer,
Jacab’s Ladder, Plasma & Van de Graaff Gens., Fence
harger, Gelger Counter, Ozone Gen,, Fish Slunner,
Plant Stim., Klrllan, more! Shocklng! $29.
UNDER ATTACK! .
Eiectramagnetic Interference and Electronlc Weapon
Attacks cause: Cancer, birth defects, and profound psy-

choioglcal, neurologlcal, cardiovascular and Immune
system disorders! Destructive to people, animals,

ants, equipment! Includes .
Eaummﬂ[ve Investigated)! Includes how to

venty and pinpolnt EMI and electronic attack sources,
and specific countermeasures. $29,
Tutorfal and plans for

poweﬂu-l

BLASTER:

ELECTROMAGNETIC WEAPONS and LAB DEVICES.

Optimum clrcults, Ireqshwavsclonns, duty cycles, inten-
9. Both $49.

0! 3

sitles. ThorouEh
citing electical, electronic ang eieclromagneuc thera-

peutic, miqnosﬂc and pravgnUve devices (mostly ex-

VMS methods for hacldnq PBXs th PB
IIACKING" addresses ALL Issues relating to PBX hack-
ing, Including countermeasuresl Can your business or
aoenug atford a $90,000 )&hone fraud loss élhe average
loss due to hacked PBXs)? As described in Forbes
Magazine. $39

PHREAKING CALLER ID & AN!
Uetails on how they work and dozens of eifective ways
of defeating Caller ID, ANt, *69, *57, and Call Blocking
and *67, Also describes Caller 1D, Orangs, Beige,
Cheese and CF Boxes, ESS. SS7. E-911, varous
CLASS services, CNA, NON PUB DA, CAMA, DNR,
IBOO-ECR Diverters, LD Extenders, Centrex - more. $29.

As designed by Phone Phreaksl 15 phone color boxes
described. Dozens of clrcuits, simulator programs. Plus
call-forwarding, conferencing. pheeak history, 50 useful
and legal phone clrcuil 9

ROBOFONE AUTODIALER
Powerdul, versalle, menu-driven “Wargames™ autodi-
aler fets you dial any quantity (up to 10K} or mix of lo-
cakong distance numbers in any order, over any length
of time, whether busy or answered (your choice) and
log the times, commands and results o monltor, printer
and-or disk. Quick-dial directory of up to 600 numbers.
BUSY redlal options. Direct modem command and con-
trol. All Result Codes, including VOICE and RINGING.
Optional shell lo terminal program upon CONNECT. Exit
to menu of DOS (for batching). Manuat + Disk® $29.
COMPUTER PHREAKING
TROJAN HORSES, VIRUSES, WORMS, etc. and
counlermeasures. includes disk with 360K of hacker
text files and utilities, and legendary FLUSHOT + protec-
on system (Ed. Cholce, PC Magazine). Dozens of
computer cime and abuse methods and countermea-
sures. How systems are penebated. BBS advice, pass-
word defeats, glossary -+ much morel Manuals +
Dlsks* $39.

|BEYOND VAN ECK PHREAKING
Eavesdropping on ¥OT and TV video slgnas using an
ordinary TVI Documented In security Industry fiterature.

Ran?e up to 1 KM. Plans Include both the Consumer.
Ironics and the original Top Secret Van Eck designs|

29

CRYPTANALYSIS TECHNI
Five powerful menu-driven cr\{plo programs (In .COM
and thek .BAS sources) to analyze, decrypt “secure’ cl-
phertexts. Worked-o R ded In

DLOR BOXES _ |F¥

p . History, ns, plans (dozens), avall-
abiitles of Radlonics Devices from early lo modem.
While drugs cost $ Hundreds, electricity costs pennles!
$29. HEAL YHYSELE: Plans for 3 major elec-
tronic therapeutic devices of types approved by FDA.
$19. Both $39.

HARD DRIVE MANUAL

overs all hard drive and controller implementations
(emphasls on PCs). How to select, Inteface, Inltjatlze,
set ur. use, malntain, troubleshoot and repalr them.
How to protect them from mistakes, sabatage, prying
eyes and sticky fingers. How 1o recover damaged an:
lost files. How to prevent crashes. Includes software re-
ews. Loaded with Information, advice, tips. $29.
£ Maintain, trouble-
shoot, repalr, adust, align flopples Without s%clal
‘egulpmen or software. 3.56.2578", PCXTAL3BY
486, Apple, Commodore, etc Systems. AN flopples need
regular upke?‘ $29. 3
Theory, practical facts on floppy daves, disks, InCluding
many Ups, recommendations, formatting, Interfacing,
FOC, etc, $24. Any 2, $49. All 3, $69.

SOFTWARE PROTECTION SYSTEM
Unique system that highly discourages costly software
lracy while not Interfering with legit archival coples. No
own way 1o defeal. No speclal equipment required.
Simple and automatic 1o Instail on your distributed soft-
ware. Compatible with ali copy-prevention systems.
Manual + Disk® $59.

STEALTH TECHNOLOGY
Police radar Is fascinatingl it also has emor rates of 10-
20%| Every known error mode - stealth method and ma-
terlal used 10 minlmize radar reflections - tactic and
strategy to fight unusl radar tickets Slhal cost you
$100s In Insurance and fisk cancellation) - methods 1o
detect and Jam slgnals - fully describedt $29.

SECRET & SURVIVAL RADIO
Oplimum survival and security radio equipment, meth-
ods, freq allocations and volcetata scramblingencod-
Ing. includes small recelverstransmitters, telemetry, an-
tenna optimlzations, reinote monitoring and control, se-
curtty, survefllance, and ultrasonic, ﬁber-OJ)l'C and inlra-

red commo. 70+ clrcuit plans. tables. $2
ULTIMATE SUCCESS MANUAL
Underpaid? Harassed or abused? Manipulaled
Taken for ?ranted7 Stuck in a dead-end Job? Can'l find 2
good job? Expect to be lald off, fired or transferred

§9on3 Thlg ulqma!e no-holds-barred, looking-after-#1

prestigious "Computers & SeEurlty'. Manual + Olsk®
$29,

| By an.ORDER of the MAGNITUDE

The most comprehe&nsive, hard-hiiting, hi-lech sure
vival book ever writtenl Topics Include electronics,
comp , energy, 3 I revenge,
alarms, etc to Survive lmﬁy‘s dangerous world. We all
face Increasingly financlally and physically brutal timesl
Field-expedient use of technology In varlous threat and
conflict environments and scenarlos. $48.

hniques to find, oblain, ogtimize and
keeﬂ to lobs.é)a and benefils. THE RULES OF THE
GAME FOR A AK1E WITHOUT RULESI From first re-
sume to CEQ. $29.

ROCKET'S RED GLARE
How to deslgn and build solid-propellant amateur and
survival rockets. Emphasls on formulation, manufacture,

installation of propefiants, molors, ignlters, etc. Includes
list of commonly avaitable materfals, and the design of

launch pads and test beds and thelr electronics. $29,
Please Order Todevi (S05) a34-0234

Electronics made Easy
"Learn by Seeing"

Complete Course in Basic Electronics
Includes 6 one hour videos and 6 workbooks.
Everything you need to learn basic electronics. You
will learn about Direct Current, Alternating Current,
Semiconductor devices, Power supplies, Amplifiers,
and Oscillators, These videos are 100% computer
animated, they make learning electronics easy and
fun. Don't waste any more of your valuable time
reading and re-reading the same material to try and
understand these simple concepts when you can
"see it happen.” These videos will ... teach you
more in less time ... allow you to learn at your own
pace ... help you remember more of what you learn
... give you years of quality use ... become a valuable
source of reference matenal ... make your under-
standing of electronics more complete ... and help
you build your future today. Your future is too
important to gamble with, so order your course
in Basic Electronics Today.

Call Now ... ask about these and our other popular
UCANDO videos. These videos are currently being
used by Tech-Schools, CET's, Military branches,
Ham Operators, Industries, and are sold in six
foreign countries. After you have seen your first
UCANDO video you will understand why ...
"UCANDO is Changing The Way The World
Learns Electronics’.

Part 3 Semiconductors .... $49.95
Part 4 Power Supplies ..... $49.95
Part 5 Amplifiers ............ $49.95
Part 6 Oscillators ............ $49.95
SAVE ... buy all six for only $280

Call toll free 1-800-678-6113

CIRCLE 136 ON FREE INFORMATION CARD
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3.5 DIGIT
MULTIMETER

Six functions, 14 ranges,
AC/DC voltages up to
500V, diode and battery
tests. Suntek ST1000.
(937023) $19.95 each

"N" MALE CHASSIS MOUNT
CONNECTOR ©3J016) 6 for $4.99

GOOD OLD FASHIONED
m CRYSTAL SOCKETS
(93J017) 69¢ each
BELDEN RG213 COAX CABLE
(93wo1e) 100 ft. for $49.00
RG214 50Q2 COAX CABLE

RG8-type cable with silver-plated double shield.
(93wo17) 99¢/foot

SEAGATE ST4702N
5.25" full-height SCSI, 601MB formatted capacity.
(93co26) $550.00

H-P MICROWAVE TRANSISTOR
Stiipline 35828E. 10-13dB gain at2 GHz, usable
to 6 GHz. Noise figure 2 dB typical at2 GHz. 25V,
35 mA, 600 MW maximum ratings. 17.5dB (~50
mW) at 1 dB compression. (835008)

$4.99 each - 10 for $45.00

LOW NOISE SILICON

TRANSISTOR

Approx. 14 dB @ 2 GHz, 1.7 dB nf. Avantek

#AT41435. Better than BFR90 or MRF901.
(925020) $2.00 each

TVRO MOTHERBOARD

These defective units contain many useful parts
including a 950-1450 MHz tuner, two NEC 5150
gain blocks, filters. etc. (92v002) $24.95

MINICIRCUITS LABORATORIES
PRODUCTS

PSC2-1 (92a059)
PSC3-1 (921060)
PSC3-1W (524061)
PSCQ-2-50 (924062)
PSCQ-2-180 (924063)
SRA-1 (92a064)

10.95
20.50
32.00
18.00
18.00

Tiny
External
Power ;
Supply e oo T

AC input: 100V@1Ato 50V @ 0. 5A DC output
+5V @ 2A and +12V @ 1.5A Approx. 5.5'L x.
2.5"W x 1"H. (93E017) $12.95 each

IBM486SLC2/66 eS0T
VL SERIES Copro !
MOTHERBOARD Ins
IBM486SLC2/66 CPU. 0K memory; supports 1-
16MB. 64K internal cache. AMI Bios. Two 32-bit
VESA local bus slots with bus-mastering capabil-
ity. Six 16-bit and 1 8-bit ISA slot. Low base
power and power management features for green
machine applications. intel 486 instructions sup-
port. Made by IBM. Coprocessor installed. Brand
new. Three-year factory warranty. (93C023)
$325.00 each

+ SUPER MULTI /O CARD

1MB SVGA, IDE H/F controller, 2 serial, 1 paral-

lel. Brand new. Factory warranty. (§3C024)
$129.00 each

CD ROM

CADDY

Fits Sony, Chinon,

Toshiba, etc. Hi qual-
.ity, Japanese made.
#:Brand new. (93C018)
$4.50 each

T,

50 Lb. CARE PACKAGE
Surplus goodies from Silicon Valley. This is not
junk, just material we've acquired in quantities
too small to catalog: electronic and mechanical
subassembilies for everything from robotstorock-
ets. Assortments may include IC's, caps, con-
nectors, bearings, diodes, hardware, circuit
boards, cables. Weird and wonderful stuff. We
often get re-orders, so we assume most folks are
happy with the assortments we send. Try one.
(92u034) 50 Lbs. $49.95

PELTIER
JUNCTION
Thermoelectric heat pump. Use it to cool that
'486, build a drink cooler, etc. Up to 65°C tem-
perature differential. Size 1.1875" x 1.1875" x
0.125". With spec sheet. (93U004)

$24.95 each

ISOLATOR/

CONVERTER

Monitors DC current

flow in an isolated

circuit (up to 10KV).

Use shunt resistor

across "IN" terminals 1o restrict maximum voit-

age to 10V. Output.is a proportional DC voltage

to drive external metering or A/D converter for

computer interface. Size 4" x 6" x 2.25", exclud-

ing terminals and mounting ears. (83A007)
$14.95 each

SILVER

SOLDER

Rosin core, 60% Tin,

36% Lead, 4% Silver,

0.031" diameter, 1 Ib.

spool. (932027)
$19.95

GLYPTAL

1 0z. Bottle. (832026) $99¢

TRANSIENT

VOLTAGE

SUPPRESSOR

For use in protecting DC supply. Polarized PN
junction, 280 VDC max. reverse voltage, ~311V
min. clamping voitage, 33A max. pulse current,
5W-continuous power dissapation. Designed to
protect DC bus to 280 VDC max. from high
voltage surges from power disturbances, switch-
ing transients and induced lightning. Molded
case 1"L x 0.375"W x 0.625"H. Protek modei
15KP280A. (935032) $5.99 each

PLASTIC
PROJECT BOX
Measures approx. 5" x 3"
x 1" Featuresinlays, out-
lays, overlays, rubber feet
and a PC board full of
goodies inside. (982U015)
3 for $4.95

12VDC 55mA FAN
238" x 23/s" x 1". Elina HDF60251.-12MB-1.

(93F005) $2.99 each

DECTAPE i

Certified Data Cartridge

Digital Equipment P/N TUS8-K. (93C025)
$9.99 each

KU BAND

ISOLATOR

7.010 12.3 GHz, with SMA connectors. Junction
Devices #3X190. (92v037) $19.95each

PITTMAN DC

PRECISION

CAN MOTOR

Seven poles - 5-36 VDC operating range. Draws

<60 mA at30 VDC. Gold terminals - precision ball

bearings. Body is 2.25" long, 1.5" diameter. Shaft

is 0.125" diameter. 0.5" long. P/N 9513558

78010000-3. Compare at $29.95! (92M009)
Only $12.95 each

*n “\

3POLE DC
MINI MOTOR
1.5 - 30 VDC draws 40 mA at 3V, 100 mA at 24
V, shaft 5/16” long, approxmately 0.030 diame-
ter. Bronze bearings. Size 3/8" x 7/8" x 3/4".
(92M008) 10 for $8.95

Also Visit:

Alitronics of Las Vegas
6283 Industrial Avenue
Las Vegas, NV 85118
Alitronics of Salt Lake City
2880 S. Main Street
Salt Lake City, UT 84115

020494

ALLTRONICS

Visa, MC, AmEx cards accepted. + Minimum order $15.00.
CA & OH residents add iocal sales tax. < Shipping additional on all orders.

2300 Zanker Road + San Jose, CA 95131
Phone (408) 943-9773 - Fax (408) 943-9776
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CABLE TV DESCRAMBLER KITS

"New & Improved Version"
Universal Descrambler
Includes all the parts and an
etched & Drilled PC Board. Not
included is AC adaptor or
encloSuUre.....c.cocueevvan.. $69.00

SB-3 Descrambler

Includes all the parts & an
etched & drilled PC board
& AC adaptor. Not included
is the enclosure.....$29.00

Tri-Mode Descrambler

Includes all the parts and an
etched & drilled PC board &
AC adaptor. Not included is
the enclosure............ $49.00

Popular Electronics, April 1994

Call Toll Free 1-800-886-8699
Visa, MasterCard, Discover, AM & COD

M & G Electronics, Inc. 2 Aborn Street, Providence, Rl. 02903

It is not the intent of M & G Electronics, Inc. to assist any individual to defraud any pay TV
operator or to violate any state or federal laws regarding the use of the descrambler kits. You
must understand the kits being purchased for educational and or experimental use only.

PE VMIARKET CENTER CLASSIFIEDS

MISCELLANEOUS
ELECTRONICS FOR SALE

DESCRAMBLERS FOR cable and satellite. Kits
and assembled units. All types. Guaranteed.
From $19.95. Free catalog. (212) 330-8035.

DESCRAMBLING SECRETS REVEALED.
FREE 24 hour hotline reveals secret satellite and
cable descrambling information. (718) 390-7130.

SILENT SAM Turn signal reminder alerts you IF
you forget to cancel. Unobtrusive. Kits and pre-
wired units $15.00 and up. Free literature. 1 (800)
398-5605 Visa/MC. Silent Sam, 1627 Basil Dr.,
Columbus, OH 43227,

SAVE $100’'S. Canon camera EOS Rebel S I
35-80mm $411, retail $610 (min. 10). Sanyo de-
tachable car stereo with CD changer controller
$204.95, retail $350 {(minimum 20). Phone-Mate
cordless phone with answering machines (model
2450), 10 channels, 20 stations, $126, retail $210
(minimum 30). And much more. Tel/Fax (718)
997-8630.

(Quality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amateur TV
Ultra High Gain 50db(+) » Tuneabie 1.9 to 2.7 Ghz.
= 55-Channel Dish System $199.95
* 36-Channel Dish System $149.85
= 20-Channe! Dish System $124.95
» Optional Commescial Grid Antenna (not shown) Add $50.00
ustom Tuning Available

-E?Ammas.(:ommm.c
» Call or wnte (SASE) for “FREE" Catalog
" PHILLIPS-TECH ELECTROMNICS
Dish System P.0. Box 8533 » Scottsdaia, AZ 85252

LIFETIME _ (602) S47-7700 ($3.00 Credit all phone orders)
WARRANTY  MasterCard

© Vit o Americas Express « COD's = Quantity Pricing

with ProtoQuick 8051 or Z8

*|
+ Compiete smgle COmpUiers
arg e || 00 w0 32k Ersons and o s

Prototype it...... FAST!

- 00 893 1 EPAOM w7 s0urce coow

¢ = - Asembied . to run - Sv ony

TETTTe « MS.DOS cross assembler incxied
- T ProtoQuick 28 snd 8051

H TR Eeagd bt
Fun prootype apphcatons or expenmental hardware
from the sena port - WITHOUT PROGRAMMING

ALL-IN-ONE catalog. AM/FM/ham/spy, trans-
mitters/amplifiers, voice disguisers, de-
scramblers, audio/TV/science projects. Start your
own licensed/unlicensed radio station, books/
plans/kits for import and export. 60 mouth-water-
ing pages for $1.00. PAN-COM INTERNA-
TIONAL, PO Box 130-H4, Paradise, CA 95967.

QUANTUM KITS! Super FM Transmitter — tune-
able, long range $25.00! Bug Detector — detect
and monitor transmitters to 10 GHz. $40.00! IC
Tester — test angintegrated circuit $25.00! Radar
Detector — audible, bargraph microwave warning
$20.00! Vocal Truth Detector — determines voice
stress levels $40.00! Free catalog with order or
$4.00 (refundable). QUANTUM RESEARCH,
17919 — 77th Ave., Edmonton, Atberta, Canada
TST 2S1.

PLANS-KITS-SCHEMATICS

BUILD — FIVE-digit, ohms, capacitance, fre-
quency, puise, multimeter. Board and instructions
$9.95. Bagnall Electronics, 179 May, Fairfield, CT
06430.

FM STEREO TRANSMITTER kit broadcasts any
audio signal to FM stereo radios throughout your
home. Uses unique BA1404 IC. Complete kit: PC
board/components — $24.00. Visa’MC. TENT-
RONIX, 3605 Broken Arrow, Coeur d'Alene, ID
83814. (208) 664-2312.
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The model 1525 is a 75-110MHz RF amplifier that connects to mono or
stereo FM transmitters and produces a powerful 15-25 watt signal which
could broadcast ug to 5 miles or more! Riguires 75-250 mW drive.

Step by step plans complete with part source ’ 4 PLUS $2 S&H
information and antenna desipns. ONLY J N Contit o¢ COD
EFrﬂgrﬂ'nr've Comceprls 1434 Nor

|80 GaG-4800

TIRED OF IRONING? Prototype service for hob-
byists & engineers. Single/smail quantity ss
PCB's. No setup fee. $10.00 minimum, most
boards $25.00. We scan magazine artwork free!
Get out your back issues! FIRST PROTO, (407)
392-8677.

WWW._amerceatiadioRistery.com

CABLE DESCRAMBLERS. Build your own,
SSAVI, Gated Sync, Sinewave. $14.95.
Cabletronics, Box 30502PE, Bethesda, MD
20824.

RADON GAS DETECTOR. Monitors level contin-
uously. Plans, $19.95. Kit, $69.95. Assembled
and tested unit, $139.95. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

TV TECHNICIANS: Zenith TV module repair se-

crets. Repair hundreds of models, 1984-1993,

faster and more profitably to component level.

Sym/cure manual pays for itself fast. $100.00 to:

§M2E?3(, 807 Queen Palm Lane, Sarasota, FL
4243.

HIGH VOLTAGE PROJECT MANUAL I, Tesla,
QOdin, Spark, Pulsed Induction, Jacobs Ladder,
unique high voltage experiments, $10.00
postpaid, catalog $1.00, Lambda Publishing
Group, Box 1894, Lawrence, KS 66044-8894.

FM STEREO TRANSMITTER kit broadcasts any
audio signal to FM stereo radios throughout your
home. Uses unique BA1404 IC. Complete kit: PC
board/components — $24.00. Visa/MC.
TENTRONIX, 3605 Broken Arrow, Coeur d’Alene,
ID 83814. (208) 664-2312.

ALL-IN-ONE catalog. AM/FM/ham/spy, trans-
mitters/amplifiers, voice disguisers, de-
scramblers, audio/TV/science projects. Start your
own licensed/unlicensed radio station, books/
plans/kits for import and export. 60 mouth-
waterin 8ages for $1.00. PAN-COM
INTERNATIONAL, PO Box 130-H4, Paradise, CA
95967.

EDUCATION

IMPULSE BASEBAND DPBB-73XX $225.0C,
DPV5-ch:3 $150.00, Pioneer BA6110 $250.00 —
Testaids: Star6: $15.00 Star7: $15.00. SA all:
$25.00, Pioneer ali: $25.00 — min. 10 pc. Please
call (212) 978-3535. No N.Y. sales.

LEARN TO EARN: Electronics, robot, radio,
others. Free catalog. A&A Products, Rt1 Box 482-
L, Rockdale, TX 76567.

VCR REPAIR course, learn at home, easy, fun.
Kengo Video, PO Box 2460, Longview, WA
98632.
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CELLULAR SOFTWARE
AND MODIFICATION GUIDES

Call Spy Supply for all of your Cellular needs!

We Carry:

We have the
new Motorola

CELLULAR SOFTWARE Software
(We have the software to do New Motorola Phones) and Cables

CELLULAR CABLES

(For the Motorola, Panasonic, and Nokia Phones)

CELLULAR MODIFICATION GUIDES

(Covers all cellular manufacturers)

CELLULAR PHONES

(We carry a complete line of cellular phones)

FREE TECHNICAL SUPPORT!

; SPY SUPPLY
We now offer Cellular Don’t Get Find out why the

Phones cloned with your Ripped Off! CIA — FBI — DEA —
existing number! Buy a SECRET SERVICE
handheld, transportable Before you buy our Have ordered from our catalog

or car mounted phone competitor's manuzl, To receive yours, send $5.00 to:

ready to go and have : SPY SUPPLY
call and ask if they offer 1212 Boylston St, #120

only one monthly bill! J
y y FREE TECHNICAL SUPPORT Chestnut Hill, MA 02167

SPY SUPPLY, 1212 Boylston St. #120, Chestnut Hill, MA 02167

(617) 327-7272
Sold for educational purposes only

WWW_ amercaatiadioRistery.com

so1u04}08|3 Jejndoyd ‘p661 fidy
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A recession-proof business!

Own your own

computer repair business

or add computer repair

to your existing business.

TechServ can put you into your own computer
repair business quickly, economically and efticiently.
Research indicates that during a recession, computer
repair businesses will grow at twice the rate of
hardware sales. TechServ's complete support
program gives you the opportunity to be a part of
this tast growing industry.

-Proven Marketing Plan

» Recognition
Nationally recognized trademarks and logos give
you immediate recognition as a professional
computer repair specialist in your area.

« Training

Level 1 286/386/486/586
Troubleshooting, upgrades, advanced
diagnostics

Level 2 Networking/Novel/Unix/Multi-user/

Multitasking configuration/Installation/
Maintenance.Prepare for C.N.E.
(Certified Network Engineer) test
+ Parts and Board Repair
Single source for OEM/generic parts and board
repair. Order 7 days a week/24 hours a day.
$45 million in parts in stock, ready to ship any
where, overnight if required.
- Documentation
We provide manuals, documentation and
advanced diagnostic software.
« New Hardware
We provide new hardware for IBM, Compagq,
Ap fe and compatibles at huge discounts. Custom
buifd your own systems.
Over 300 dealers worldwide
Find out why the Wall Street Journal and Fortune
Magazine call computer repair the business

opportunity of the 1990s.
Call TechServ at (212) 967-1865

or fill out coupon below and mail to:

techagiy,

America's largest chain of independent,
licensed computer repair centers

253 West 28th Street, New York, NY 10001

I et —

ADDRESS

cry STATE ZIP

TELEPHONE [PE 2/93]

AD-500 VHF-FM
TELEPHONE
TRANSMITTER
CRYSTAL
CONTROLLED:
Operating Frequency:

139 - 149.450 MHz

RF power output: 11 MW
Dimensions:
13/4x1/4x3/4
(WxHxD)

Half assembled kit
Price: $116.00

CCD 100 + CCD 200
MICRO MINIATURE CCD

AD-600 VHF-FM
TRANSMITTER
CRYSTAL
CONTROLLED:
Operating Fregeuncy:

139 - 149.450 MHz

RF power output: 11 MW
Operates on 2 °N° Batterles
Operating time: over 100
Hrs,

Dimensions: 2x5/8x 1 1/2
WxHxD)

Halt assembled kit

Price: $125.00

AS2000XLT RF BUG
DETECTOR:

AD-268 VHF-FM
TRANSMITTER
CRYSTAL
CONTROLLED:
Operating frequency:
139 - 149.450 MHz

RF power output: 268 MW
Dimensions: 2 x 3/8 x 5/8
WxHxD)

Half assembled kit

Price: $145.00

CHINON CX-102 AUDIO
MINIATURE BOARD

CAMERAS - SMOKE Operating frequency: MONOCHROME SOLID
DETECTOR DESIGN: 5 - 2000 MHz STATE CHIP CAMERA
©CD-100: 300 lines S‘:}“"Tg‘r;emafgeab'e WITH AUDIO FEATURE/
resolution. Price: $525.00 BUILT IN MICROPHONE:

Price: $225.00
CCD-200: 400 lines
resolution with sound.
Price: $315.00

Operating range of:
DC7V to 14V
Dimensions:

Price: $249.00
Used by law enforcement agencies

Competitive and discounted prices - call for free catalog.- Professional and high quality
products + Order by fax 24 hours.
A & D Electronics
P.0Box 601
Monsey. NY 10352
Tel: {800} 356-3480 » INNYS (914) 356-7541 » Fax: (314) 356-7505

CIRCLE 129 ON FREE INFORMATION CARD

CABLE TV

Converters & Descramblers

Compatible with
Jerrold, Scientific Atlanta,

Pioneer, Oak, & Hamlin
Equipment

BRAND NEW!
90-DAY GUARANTEE
LOWEST PRICES

Volume Control & Parental Lockout Available

Greenleaf Electronics
1-800-742-2567
NO ILLINOIS SALES

It is not the intent of Greenleaf Electronics to defraud any pay television operator
and we will not assist any company or individual in doing the same.

WWW amerceatiadioRistery. com

1.81x2.76x0.91 WxHxD)
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The Pocket Programmer

The portable Eprom programmer that
uses the printer port of your PC instead
of an internal card. The software has 24
easy to use functions and programs
27/25/28/68764 & Cmos from 16K
(2K x 8)—2M (256K x 8) Eproms
(32 pin socket, UpGradeable to
8Meg). Adapters available for MCU’s,
40-Pin Eproms, 5-Gang and Eprom

Emulator to 32K X 8. $129.95

INTRONICS, INC.
Box 13723 Add $3.00 for shipping.
Edwardsville, KS 66113 Add $3.75 for COD.

(913) 422-20%4 Visa/Master Charge

(5129 Laser /.07 %S )
Light Show =I==3

=
This kit displays animation, text, dnn;-\/\)
ings, & music! Includes 2 Galvos, VCO,
Computer Interface, Manual & Software list-
ing. Works from parallel printer port.

Computerized
Motors $39°

il
QL2 Includes: 2 Stepper or 4 DC
servo motors, Computer interface kit, 32 page|
training manual & Software listing. Works

from parallel printer port.
* Add $5 for shipping. Computer and Laser not included.

CABLE TV DESCRAMBLERS

Best Prices in the U.S.A.!Guaranteed to Work!
WE WILL BEAT ANY PRICE!

POV QR |
vd sl wms el wed me et i

— e —

JERROLD PANASONIC SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest

DMTB-A - all Jerrold Impulse & Starcom series
SA3-DFA - all Sci. Atlantas incl. 8536/+, 8580, Drop-field
PN-3A - all Pioneer systems

aiso FTB3, SA3, TZPC145G

FAST SHIPMENTS FREE CATALOG 30 CAY MONEY BACK GUARANTEE

' 1-800-772-6244 - osesr

U.S. Cable TV, Inc. Dept.: KPEO44
4100 N. Powerline Rd, Bidg. F-4 Pompano Beach FL 33073
NC FLORIDA SALES!

CIRCLE 128 ON FREE INFORMATICN CARD

call for FREE Fiyer

{ | commercial FCC exams have been

1273 Industrial Pky. W#460
‘§ ¥§ P OusB(:x 55y125
Vonon | Hayward CA94545-0125
\inkicorm | 510-582-6602 )
PORTABLE
SATELLITE ANTENNA
i b Y
S

| S

Complete 3° KU Band System

For Free Information Package and Pricing

o Call 219-236-5776 « (32

R.C. Distributing * PO Box 552 * South Bend, IN 46624

Radiotelephone - Radiotelegraph

Commercial

F c License

r Why Take Chances? 1
I Discover how easy it is to |
| pass the exams. Study with the |
most current materials available. Our
| Homestudy Guides, Audio, Video 1
| or PC "Q&A" pools make it so fast, |
|
|
[
|

JLIT A

ALY
"

easy and inexpensive. No college or
experience needed. The new

Model 1010 Digital Sweep/Function Gen.
$289

Finally. digtal frequensy and wavetorm synthesis at a price
everyons can afford. Sine, Square, Triangie, Ramp. Pulse
AM and M modulation - All under full digital control with
9 progranmable memory setups, 0to 8 MHz at 50 parts
per million irequency zccuracy  Alphanumeric dispiay

30 Day money back guarantee. One year parts and labor

revised, covering updated Aviation,
I Marine, Radar, Microwave, New

I Rules & Regs, Digital Circuitry &
more.We feature the Popular

| “Complete Electronic Career Guide" | Model 4010 Digital Function Generator

1000's of satisfied customers I $189
Guarantee to pass or money back. Mod3 2010k ';214';’9“”9“’ EOUNTET
I Send for FREE DETAILS o call : Model 3010 2.4 GHZ RF Frea. Gen.
L....1:.800-800-7588 ____J $389
WPT Publications ALl prices sublest to chenge oichout natece
| 7015 N.E. 61st Ave Dept. 10 I o awodediea

Vancouver, WA 98661

| | P.0. Box 755

" Name Agoura, CA 91301

I Address. I |,800) 835—8335
L 1-800:800:7588_ _ —

WWW ammerieaniadiahistory. com
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Put an electronics lab in your computer

Need to
debug?

With the exclusive

CircuitMaker Trace

feature, the state of
every node is

indicated in color as

the simulation runs.

Test
equipment
provided!
The data sequencer
can produce streams
of up to 1024 eight-
bit words. The logic
probe and scopes
monitor waveforms.
‘You can even set

breakpoints!

Unlimited \ ]

experimenting! {5
CircuitMaker provides you with a
safe, cost effective, computerized
electronics lab, where circuit design
and digital simulation s fast and
easy. With CircuitMaker, you can
expand your understanding and
unleash your creativity.

\ '\/1/’

FREE -

DEM
VERSION
B A P

/

with CircuitMak_er

Make your own fully functional devices!
The unique CircuitMaker macro feature enables you to create, save
and reuse your own customized 1C’s and devices. With CircuitMaker,
creating your own functional device library is a quick and easy task!

Never burn out

another device!
CircuitMaker’s parts are
indestructible. Included

with the program are

| libraries containing TTL,

CMOS and generic

= devices, all with

— programable propagation

delays. Also included are

1 / many powerful 1O

tlle Mag;ros

j;,d"

devices.

|
—

1

‘
\ %i
SELNT PN

Layout and
design is fast

and easy!
Advanced features

like device rotation

functional page

connectors, busses,
smart wires and
rubberband moves
make CircuitMaker
easy to learn and use.
No special computing
skills are needed.

Your satisfaction
is guaranteed!
We're so sure CircuitMaker will win
you over, that we are offering a
no-risk guarantee. If you're not
delighted with CircuitMaker, just
return it within 30 davs of vour
purchase. The purchase price will be,
fully and cheerfully refunded.

Onlw

e

[

e\

Macintosh version
Mac Plus or greater.
System 6, 7 and A /UX.

Windows version

IBM compatibte running

Windows 3.1 or greater.
Alltrsdemarks are the property of thelr owners.

CALL 1-800-419-4242 ,

MicroCode Engineering

1943 N. 205 W, Orem, UT 84057
Fax orders to (831) 226-6532
Phone (801} 2264470

CIRCLE 123 ON FREE INFORMATION CARD

Surface Mount Chip Component
Prototyping Kns—

g F N T

CC—1 Capacnor Kitcontains 365 pleces, 5 ea. of every
10% value from 1pf to .33uf. CR-1 Resistor Kit contains
1540 pleces; 10 ea. of every 5% value from 1011t0 10megQ. |
Sizes are 0805 and 1206. Each kit is ONLY $49.95 and
available for Immediate One Day Dellvery!

Order by toli-free phone, FAX, or mail. We accept
VISA, MC, COD, or Pre-paid orders. Company PO's
accepted with approved credit. Call for free detailed

brochure.
COMMUNICATIONS SPECIALISTS, INC.
426 West Taft Ave. “Orange, CA 92665-4296
Local (714) 898-3021 « FAX (714) 974-3420

Entire USA 1-800-854-0547

The
! Time
. Has
Come...

.to send for the latest
copy of the free Consumer
Information Catalog.

It lists more than 200
free or low-cost government
publications on topics like
money, food, jobs, children,
cars, health, and federal
benefits.

Send your name and
address to:

Consumer Information Center
Department TH

Pueblo, Colorado 81009

U.S. General Services Administration
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BUILD THIS REGULATED
12VDC TO 120VAC

INVERTER

SELECT THE WATTAGE
YOU NEED - 200W to 1000W

Perfect for Campers or Emergencies
Send $29.95 for Complete Set of Plans
& Theory of Operation to

INVERTER SCIENTIFIC

1 mARYMAC®

The New Realistic®
PRO-43 Scanner

Radie fhaek

PHONES
Our 17th year of DISCOUNTS

Toll Free 800-231-3680
PRO-43 List $349.95
Our Delivered Price $290.00
We discount everything in the RS catalog

22511 Katy Fwy.
Katy (Houston), TX 77450

Vureont Model 180
two channel, 50 MHz
solid state, delayed
timebase, modular
construction, built
to military specs.
includes 225 page
maruwal, 30 money-
back guarantee
Your cost:

$250

VIDEOSPE CTRA

Hawilstt-Packard Model 180A two channel
solid state, 50 MHz delayed timebase,
Remanufactured, original cost
was over $6,000 Your cost:

$290

Price includes 225 page service
manual with schematics. 30
day unconditional guarantee

80 day parts and {abor.
Remanufactured. Two cabinet
styles available,

P.O. Box 755
Agoura, CA 91301

Box 778, Suffern, N.Y. 10901

1-713-392-0747 FAX 713-574-4567

WWW. aknefieaikiadiahigstory.com

(800) 835-8335 )=
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| EQUIPMENT
| BIZARRE

» The nationwide
I

source for cable
| TV equipment.
| “BUY WHERE THE DEALERS BUY."
I TV Cabie Descramblers
| and Converterters Catalog. Discover one of the
Open Every Day! most bizarre collec-

I tions of paperbacks, pamphlets, industrial refer-
| MEGA ELECTRONICS ences on incredible plans, lost secrets, and forgot- |

‘e SAVE : :
| con 1-800-676-6342 % ten events ever assembled! Write for a catalog!

| 21 South Main Street, Winter Garden, FL 34787 . : 1945 Lefay Manual - Build arc welder, electric
———————————— . scooter, 110 volt alternator, spot welder, windmill,
Create direct linear action with Muscle Wires®— more! 50different plans! Bargain! No. 20013 $6.95
they actually contract up to 5% when powered!
Use them in robots, planes, railroods — anywhere

Whiskey, Brandy & Cordials - 1937 Industrial
handbook secrets of making hard liquor. Large

you need small, strong all-electric momm. batch recipes, aging secrets, still diagrams! Secrets
DI G I- Fl E L D Q A you’re not supposed to know! No. 20935 $9.95 ‘
FIELD STRENGTH METER _ . & . !
- . ‘ What ure”Musde Wires? Do [t Yourself Vacuum Forming - Build all the
slecircmepnensnadiation. TV ‘Muscle Wires are highly processed strand. of a equipment you need to make signs, models, props
cou distribution lows, poor nickel-titanium alloy called nitinol. At room and much more. Money Maker? No. 1308 $9.95
e R are o o temperature they are easily stretched by up 10 5% ] ; i
strangth meter wil putyou al ease of their length. When conducting an electric cur- Prop Builder's Molding & Casting Handbook -
mxr‘gﬁgag:?ﬁ{":zmsggg rent they return to their original “unstret-hed” Mold and cast everything except metal. Make
potential electromagnaic radia- shape with a force thousands of times their weight. props, masks, fake bottles, all the secrets. Hot

tion hazards. it 1s an excellent
tool for measuring TV coax
distribution loss. In addition
DIGI-FIELD can easily hnd 60-Hz
AC-line interference, as weil as

seller! High quality! Unusual! No. 1328 $19.95

How strong are Musde Wires?
This varies with the wire's size. A single wire can
a;l/fx_lu&svng:gmgn ";“:53 lift trom 35 to 930 grams (over 2 Ibs)! For more

MHz Model"A” 150 nano Watls. || e = strength, use several wires in parallel.
Model'B" 2 nano watts.

Build a Working Solar Cell - Build a real working
cell. Not all that efficient but very low cost. It really
works! Great science fair project! No. 819 $4.95

1001 Formulas - The Laboratory Handbook for

To order call - (800) FIELD 58 (343-5358 H H ? A . 3
1.C. Engln(eezmg ., V(en(uva — i H‘_’r:]v fast (qn MUS:'E er?S umw:te. d the Experimenter - Reprint of 1920 handbook of
Suits 125, Encino. CA 91435 PH (818) 345-1692 - 818:345.0517 Fax USRI 23 LT 9 (1107 203 sl Sver] experiments for
quickly as 1/1000 of a second. To relux, the wire do-it-yourselfers.
must cool again. Rates of many cydles per second No. 20811 $8.50 ~

are possible with active cooling.

Tesla's Experiments
with Alternate Cur-
rents - 1904 Tesla

Flexinol Muscle Wire Specifications
Wire Diameter (um) 50 100 150 250

Resistance (€2/m) 510 150 50 20 lecture on his high
PE MARKET CENTER Contract force (groms) 35 150 330 930 volta;;eexperimenls.

CLASSIFIEDS ; ijp/m/(urrenl(mA) 50 180 400 1000 ’ Rare! No. 4392 $9.95

How much power do Musde Wires need? ze:r:::;:’;rlsighh‘":n l;z'l: |
Power varies with wire diameter, length, and S

COMPUTER SOFTWARE surrounding conditions. Once the wire has dully ?nctl)‘u'k‘a'zﬁ 5::5['%;!85& Graaff, dirod, frictional, &
CIRCUIT CAD 5.3 schematic drafting program. || shoriened, power should be reduced to prevent r;'olre/ rF?are Illr:gh voltage secrets! No. 20900 $8.95 ]
Reviewed in November Nuts & Volts magazine. overheating.
Two part editors, 100 + parts, Epson dot and HP i
LaserJet outputs. Send $25.00 + $3.90 S&H to: What are the udvuntuges of Musde Wires? 1934 Shortwave Manual - Secrets of old shortwave
Rick Smith, 5332 W. Michigan Ave., #304. Lans- u'ly J : sets! Diagrams, photos, tips. New added chapter
ing, MI 48917 : i ' Small size, light weight, low power, very high on building solid-state versions. Large 260 pg pa-

’ d | suength-to-weight ratio, precise control, AC or DC perback. Incredibly good! No. 4643 $15.95
SOFTWARE! HOME automation, science fair, se- activation, long life and direct linear action and
curity, industrial control software for Apple Il and | much more! Build Your Radio Receiver — Detailed how-to
Ia%hgé ﬁgwggélg?s"\jgg’a&;{g; Ecﬁimfopggﬁ' ¢ . e L manual from 1924! Crystal sets, regens, super-hets!
. . k4 3 i int! !
ware for X10, Alphagroducts, B&B products, and Get our new 128 page Musde Wires Rare textback in Erlnt:Getone_iNMSI
more! Wilmington Computer Applications, PO . A pog L Specify the books youwant. Send
Box 429, Wilmington, MA 01887. Phone (508) Project Book with full plans for Boris and 14 check, money order, Visa,
658-9950. other motorless motion projects, and our T Mast?rcarg Shlpplng&handlcu‘ dg
Deluxe Sample Kit with one meter each of (0] 10] 5§ 75 first book, 25¢ each addi-
= 50, 100 and 150 pm dia. Musde Wires — ional Misieyehask puianies |
COMPONENTS everything you need to get moving today! Writefoor four ca OliLmdsaly s WH"'E
new Technical Books catalo

ELECTRONIC FASTENERS. Stainless steel 24-hour FAX Order Line - VISA MasterCard and see for yourself what you’ VE OH
Kits available. Free catalog. "RUSTY BOLT" Box

‘ i : E’ ! 1 (US &
708X, North Attleboro, MA 02761. Nour ordes 800.455-9333 22?123)552;%3?3 sforg.%n ar- GATALOG |
FREE PLANS/catalog. Shocker, bug, TV jammer. @ mail. We'll send your catalog
Hobby catalog. Lowest prices, components, Request our FREE Muscle Wires Technical Brochure immediately! Write today! TODAY'
parts, tools, more! Gallimore Electronics, Box - _ e (i T i Mo

70150-G, San Diego, CA 92167 " m . New Bock &
- D ¢ sys TECHNICAL BOOKS
Mondo-tronics eque Kit I bﬁ'g Box 538-WG4, Bradley IL 60915 |

Send the books Sendacatalog. I've
I D marked! D enclosed a dollar. I

BUSINESS OPPORTUNITIES

EASY WORK! Excellent pay! Assemble products

524 San Anselmo Ave. #107-53 ‘
San Anselmo, CA 94960 |

S0IU04109|3 sejndod 't661 (Hdy

at home. Call toll free 1 (800) 467-5566 ext. 5192. Questions: 415-455-9330 Name

—— Fax: 415-455-9333
EXTRA INCOME. | need help dlstnbunng hi-tech Internet: mondo@holonet. net I Address S I
products. Info: Scott, Box 667515, Charlotte, NC city

28266. (704) 391-7425. [Infernaﬁonal Orders Welcome! Fi;sf_Class P&H: 5) 1.00 [ —— —A'-S-t-:zi [r— -I 133

WWW. atneidsaanadioRhisterv.com
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A/vions:
7

TOTAL COST FOR SHIPP

ONE, OR AS MANY OF THE FOLLOWING

ING OF ANY

LIS $15

on an IR laser beam. Circuitry employs
FM techniques with a 200KHz carrier.
The kit includes twa PCBs (transmitter and
receiver), all the on-board components,
an electret microphone, a speaker, a
SmW-780nM laser diode, a suitable
collimating lens, and the instructions.
That's everything you need to make a
high quality IR laser communications link
waich has been tested to over 300 metres.
An optionat relay {12V) makes this unit
doub?e up as a perimeter protection
system. Relay activates when the beam is

broken. $39

A similar kit which does not include fhe
laser diode and the collimating lens, but
is supplied with an |R LED instead, is also
ovci?able. This kit produces identical
results over a much shorter range of 3-4
metres. All that is necessary to
demonstrate communications on a light
beam, a light beam relay, and “'fibre
optic’’ cable communications. Fibre optic
cable is not supplied.

12V relay suvitable for use with
either of the above: $2 extra.

ITEMS BY AIR MAI ALL PRICES

ARE IN US

DOLLARS

Communicloes;hgtggyﬂgio ordata | | PASSIVE NIGHT VIEWER

This kit is based on o BRAND NEW
monoculor night vision scope which is
con}ple'aly assembled and requires an
EHT power supgaly. The EHT power
supply is provided in kit form, and is easy
to build. ?ha scope employs a high gain
passive first generation image infensifier
tube which is made in Russia. It will
produce useful images in sub-moonlight
illumination, and con be IR assisted in

total darkness.
$240

Avallable ’Ready made’’ for an
additional $50

‘ HELMET NOT INCLUDED l

IR BINOCULARS

High quality helmet mount, ex-military
binocular viewer. Will stretch and clip over
most military and some lightweight
constructors helmets. Note that the

3 helmet is not provided. Self
[ powered by one 1.5V, /C"’ size
battery. Adjustable eyepiece
and focus: from 1 metre to
infinity. Requires IR illuminotion.
Limited stocks, ot o
CLEARANCE PRICE OF:

$220

MINIATURE FM
TRANSMITTER

Not a kit, but o ver
smoll ready made ser;
contained FM transmitter
enclosed in a small black
metal case. It is powered
by a single small 1.5V
# silver oxide battery, and
¥ has an inbuilt e{edrev
microphone. Specific-
Tuning range: 88-108MHz;
Antenna: Wire antenna — attached;
Microphone: Electret condenser; Bu"erg:

One 1.5V silver oxide LR44 [/ GI
Battery life: 60 hours; Weight: 15g;
Dimensions: 1.3” X 0.9” X 0.4”.

$26

INFRA RED TUBE
AND SUPPLY

These.ore the key components needed for
making an INFRA RED NIGHT VIEWER.
The tu%es will convert infra red light into
visible light on the phosphur screen. These
are prefocussed tubes similar fo type

INFRA RED FILTER

A very high quality iR filter and o
RUBBER lens cover that would fit over
most torches including MAGLITEs and
covert them to a good source of IR. The
filter material withstands high
temperatures and produces an output
which would not be visible from o few
metres away and in totol darkness.
Svitable for use with passive and active
viewers.

For the filter and the rubber lens
cover.

6929. Do not require a focus voltage. All
that is neede% to make the tube
operational is a low current EHT power
supply, which we provide in kit form.
Draws 20mA from a small 9V battery.

INCREDIBLE PRICING:
$60

For the image converter tube
and on EHT power supply kit! Al
that is needed to make a
complete IR night viewer is a
lens, an eyepiece, a 9V battery,
a case and a switch. We may
have availoble some low cost
lenses and reody made power
supplies to suit.

Low Cost CAD Software

for the IBM PC and Compatibles
Now for DOS and Windows™

. L. « Design &
D- Simulation
.—‘?_L’j:]JT
PCB 2 Z_.f]
np °
Layout T—"—‘

* Easy to use schematic entry program (SuperCAD) for circutt diagrams. only $99. Includes netlisting, bill of
materials, extensive parts libraries, dot matrix printer output. More parts. HPGL plotter and laser printer output
avaitable separately of in enhanced CAD package (SuperCAD«) for only $199. New Windows version available.

% Powerful, event-driven digital simulator (SuperSiM) allows you ta check logic cireuitry quickly before actually
wiring # up. Works diractly within the SuperCAD edror from a pulldown menu and displays results in Jogic
analyzer” display window. Starting at $99, this is the lowest cost simulator on the market. Support for PALs, 8
larger fibrary, and a separate interactive logic viewer are available in full-leatured SuperSIM.+ for only $395.
Library part models include TTL, CMOS and ECL devices. New Windows version avaiiable.

% Circuit board anwork edfor and autorouter programs. staring at $99 sach. Produce high quality artwork direcly
on dot matrix or laser printers. Separate plotter driver avarlable for $49. You can do both single or double-layer
boards with plated through holes. includes drill hole listing utility. Autorouter accepts netlists and placement
data divectly form the SuperCAD schematic editor.

% Al software comes with complete documentation and 30-day money-back guarantee.
Write or call for further information and free demo disks:

o N
MENTAL AUTOMATION, .Nc)@\\é

S

=
Mental Automation, Inc. /
5415 - 136th Place S.E.
Bellevue, WA 98006

(206) 641-2141
FAX (206) 649-0767

-

INEW MICRO TX1000 -

SMALLEST 100 MILLWATT FM VOICE TRANSMITTER

- USE 9-YOLT BATTERY
- STABLE TUNE 88-110mhz ON ANY BROADCAST RECENER
- ATTACH 3 WIRES AND HEAR A WHISPER UP TO 2 MILES AWAY!
- USES STANDARD 9-YOLT BATTERY T 1000

MICRO 1.1 VOICE RECORDER N o

¢ - WORLDS SMALLEST - 7-15 V. OPERATION - EXACT SOUND REPRODUCTION
- 60 SECONDS RECORD TIME - 100 YEAR MEMORY WITHOUT POWER

- NOT A KIT! INCLUDES MICROPHONE, SWITCHES & MANUAL
ORDERS ONLY

MICRO 1.t
- o5 GRELO
CALL 1-800-588-4300 79

1145 CATALYN ST, SCHENECTADY, NY 12303
TECH. SUPPORT: (518) 381-1057 TECH. FAX: (518) 381-1058
ORDER BY PHONE OR NAIL IN USA ADD $3 FOR S&H. C0.D. CHARGES APPLY. NYS RESIDENTS ADD 7% SALES TAX @@

il
N8 vy s

=

~

=]

OATLEY ELECTRONICS

P.O. BOX 89. OATLEY, SYDNEY. NSW, AUSTRALIA 2223

PHONE ORDERS

East Coast between 7 pm and 2 am
west Coast between 4 pm and 11 pm

011 61 2 5794985

FAX ORDERS
011 61 2 5707910

Mastercard — Visacard with
Telephone or Fax Orders

International Bank Drafts and Money Orders with Mail Orders

It possible inctude cont

act phone and fax number

m &

A Public Service bf This Megazin
& The Advertising Council

One tree can make One match can burn
3,000000 matches. trees.

WWW ammericaariadioRistery. com
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Build or Upgrade Your PC!

PC-Build specializes in computer kits and components. Our staff of system consultants will work with you to develop the machine you're
looking for, at the right price. You can choose one of our standard kits or create your own machine using our custom kit option.

Our kits are 100% compatible PCs that perform as well as (or better than) a comparably configured Compagq or Dell (Based on Norton SI
ratings). But you get more than just a fast PC. You go inside the casé and learn hardware secrets by doing it yourself. Future upgrades
and repairs are a snap -- after all you've built it yourself! _&.._ W "

You can't beat our services. We offer:

* A full line of FCC class B approved kits (from 386SX to 486Dx:'-¢gr Available NOW!
e 30 day "You Can Build It" guarantee
*  Our famous step-by-step instruction manual with special sections on ”
Computer Basics and Troubleshooting |
»  Integrated kit building video |
¢ 1 year warranty on parts |
¢ Top quality components from manufacturers like Seagate, Chinon, and |
I
I
I

Hewlett Packard
*  One of the best technical support hotlines in the business

“What gets lost in today's preconfigured buying
is the very essence of the computer kit -- under-
standing what is inside the case and learning |
how the components all work together. I
If you want to teach someone how a computer
works and, more importantly, how to build one
Sfrom scratch, this is one way to learn and get a I
real working computer in the bargain. The
lesson can be invaluable.” I

Computer Shopper |

Call today for more information: 1 -800-798-63 63

1993 Discovery Curve, Inc. All brands and product names are trademarks of their respective companies. All rights reserved

Discovery Curve, Inc.
85 Franklin Street

WADT TTER 1T Needham, MA 02194
COMPUTER KITS (617) 449-7575 FAX (617) 449-8444

The Leader in "Build It Yourself" Computers

CABLE TV

“BULLET” BUSTER. Protect your cable box
against the infamous cable “bullet.” The “Bullet"
Buster acts as an electronic shield. Installs in-line
in seconds. Don't wait until it's too late! $19.95
+$3.00 S&H. ELECTROMAN, Box 24474, New
Orleans LA 70184, (504) 482-3017.

CBTV DOCTOR Stop the Bullet and ID signal in
cable lines. Send $20.00 to: R.R. Enterprise, PO
Box 3532, Easton, PA 18043.

SURVEILLANCE
& COUNTERSURVEILLAMCE Electronic Devices

lmlu'rnmrmblm « Caller IDs * Covert Video
* Phane Scramblers

loice Changers » Shotgun Mi:
Vehicle Tracking ﬁmﬂh Mlng-halllﬁl

Ew1_ Telughaig Dizgurse Fides
“ * Recarding Sgsiess Camerzs

FOR CATALOG SEND $5.
oo P.0. Box 357, w_fv'?msu:r'?qwm

218-739-4879 Fax
mision Inc.'

ER; DIE = )

LA

.-_ Sé# lull page ad in The I!Jrkr] Contor

SATELLITE EQUIPMENT
VIDEOCIPHER [l descrambling manual. Sche-

matics, video and audio, $18.95. Software,
$25.00. Videocipher 11032, $15 00. VldeOC|pherII
Plus, $20.00. VCII Pius software, $30.00.
Cabletronlcs Box 30502PE, Bethesda MD

CABLE T.¥. EQUIPMENT
10 Years Experience

Zenith, Jerroid. Scientific Atlanta
Pioneer, Tocom

Dawices with your
telephone and room conversations RIGHT NOWI Are you

20824 Test Aids Avalable re
eVt N you're safe? FREE CATA llp_wem) faat! Includ
30 day\r/?g/e bac uamn‘ee Frw Bonuo deuﬂe on hmaﬂc opportunnhosl:ow :;:n.I:
ur field.
@ NEVVTRONICS I-nd EXTREMELY |proﬁt.ble {up to $250 hr) full fart-time
800-256-2880 poome: Cot Now

COMPUTER HARDWARE

MAGAZINE SUPPORTING Z80, CP/M, S100,
Kaypro, 8031, 6809 and more. The Computer
Journat. 10th year of classic computer projects.
Hardware, software, forth, assembler. Micro-C Ka-
ypro disks and schematics. 6 issues, $24.00, free
sample. 1 (800) 424-8825. TCJ, PO Box 535,
Lincoln, CA 95648.

CABLE UNSCRAMBLED. Everything you want-
ed to know about cable, but were afraid to ask.
$10.00. Electroman, Box 24474, New Orleans,
LA 70184. (504) 482-3017.

COMPUTER KITS build your own computer and
save. 386/sx $499.00, 486/sx $599.00. FREE
CATALOG. ABI SYSTEMS, 6 Angelacrest Ln.,
West Seneca, NY 14224,

CABLE DOCTOR: Attention: All you cable box
owners. Want to watch one channel & record an-
other? | have what you need, send $74,00to: R. R.
Enterprises, PO Box 3532, Easton, PA 18043.

WWW. aknefieaatadiahistary.com

Tu' ntipn’arlERROLD TDCDMMM &
mare. Puts cable box?mfullmncemmEuyina-
39,95

Hation. Zenith st others under‘ Oea.
FAX (310)902

Notlaruubabhm o'ndqwe anavu'ﬂddg:

so1u01109|3 Jeindod ‘661 fHdy
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USE PE MARKET CENTER CLASSIFIEDS

READ BY 87,877 BUYERS OF ELECTRONIC EQUIPMENT
ACCESSORIES AND PARTS

INSTRUCTION FOR PLACING YOUR AD!

HOW TO WRITE YOUR AD

TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place more than one
ad, use a separate sheet for the additional ads (a photocopy of
this form works well). Choose a category from the list below and
write that category number into the space at the top of the order
form, If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must accompany
your order. We do permit repeat ad or multiple ads in the same

per ad per insertion (15 words). Any words that you want set in
bold or caps are 20¢ each extra. Boid caps are 40¢ each extra.
Indicate bold words by underlining. Words normally written in all
caps and accepted abbreviations are not charged as all-caps
words. State abbreviations must be Post Office 2-letter abbrevia-
tions. A phone number is one word.

CONTENT

All classified advertising in the PE Market Center is limited to
electronics items only. All ads are subject to the publisher’s ap-
proval. We reserve the right to reject or edit all ads.

issue, but in all cases, full payment must accompany your order.

WHAT WE DO

The first two words of each ad are set in bold caps-at no extra
charge. No special positioning, centering, dots, extra space, etc.
can be accommodated.

DEADLINES

Ads received by our closing date will run in the next issue. For
example, ads received by November 15 will appear in the march,
1994 issue that is on sale January 18. The PE Market Center is
published monthly. No cancellations permitted after the closing
date. No copy changes can be made after we have typeset your
ad. NO REFUNDS, advertising credit only. No phone orders.
AD RATES: $1.00 per word, Minimum $15.00.

RATES
Our classified ad rate is $1.00per word. Minimum charge is $15.00

Send your ads with payment to:
Popular Electronics Market Center, 500-B Bi-County Blvd. Farmingdale, NY 11735

CATEGORIES

450 — Ham Gear Wanted 630 — Repairs-Services
480 — Miscellaneous Electronics For Sale 660 — Satellite Equipment
510 — Miscellaneous Electronics Wanted 690 — Security

540 — Music & Accessories 710 — Telephone

210 — CB-Scanners 390 — FAX 570 — Plans-Kits-Schematics 720 — Test Equipment
240 — Components 420 — Ham Gear For Sale 600 — Publications

CLASSIFIED AD COPY ORDER FORM

Ad No. 1—Place this ad in Category #

100 — Antique Electronics
130 — Audio-Video-Lasers
160 — Business Opportunities
190 — Cable TV

270 — Computer Equipment Wanted
300 — Computer Hardware

330 — Computer Software

360 — Education

1-$15.00 2 - $15.00 3 - $15.00 4 - $15.00 29 - $29.00 30-$3000  31-$31.00 32 - $32.00
5 - $15.00 6 - $15.00 7 - $15.00 8 - $15.00 33-$33.00  34-$3400  35-$3500  36- $36.00
9 - $15.00 10 - $15.00 1 - $15.00 12 - $15.00 37-$37.00  38-$3800  39-$39.00 40 - $40.00
Ad No 1—Total words x $1.00 per word=$

- 13-815.00 14-$1500  15-$15,00 16 - $16.00

2 AllCapswords _________ x .20 perword=$

T 17-$17.00 18-$1800  19-$19.00 20 - $20.00 Boldwords  ___ x .20 perword=$

<

o Bold Capwords x40 perword=$

2 21-$21.00 22-$2200  23-$2300 24 -$24.00

2 TOTAL COST OF AD No. 1 $

[

8 .

i 25 - $25.00 26 - $26.00 27 - $27.00 28 - $28.00 card #

5 N

2 Total classified ad Payment $ enclosed. Expiration Date __ __ / __ __

[}

Q. [ ]Check [ ]MasterCharge [ ] Visa ($15.00 minimum credit .
card order) Signature
Name Phone _

136 Address City State Zip

WWW. atmeidsaasadiohisterv.com
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Enter A World Of Excitement with a Subscription to

Popular Flectronics

Get the Iatest electronic technology
and information monthly!

Now you can subscribe to the magazine that plugs you into
the exciting world of electronics. With every issue of Popular
Electronics you'll find a wide variety of electronics projects
you can build and enjoy.

Popular Electronics brings you informative new product and
literature listings, feature articles on test equipment and
tools—all designed to keep you tuned in to the latest devel-
opments in electronics. So if you love to build fascinating
electronics, just fill out the subscription form below to sub-
scribe to Popular Electronics. .. It's a power-house of fun for
the electronics enthusiast.

EXCITING MONTHLY FEATURES LIKE: e el v moBIX RosoTiCs |

(J CONSTRUCTION—Building projects from crystal sets to CONSTRUCTION SET
electronic roulette

() FEATURES—Educational training on digital electronics,
Ohm’s Law, Antennas, Communications, Antique Radio,
Simplified Theory

[ HANDS-ON-REPORTS—User test comments on new and
unusual consumer products

(X SPECIAL COLUMNS—Think Tank, Circuit Circus, Com-
puter Bits, DX Listening, Antique Radio, Amateur, Scanner
Scene

PLUS: ALLOUR GREAT DEPARTMENTS!
You'll get 12 exciting and informative issues of Popular Elec- FOR FASTER SERVICE CALL TODAY

tronlics for only $18.95. That's a savings of $23.05 off the regular

single copy price. Subscribe to Popular Electronics today! Just fill

out the subscription order form below. 1 '800‘82 7'0383
(7:30AM-8:30PM)
EASTERN STANDARD TIME

-----------------------------------------------1

APED4

] ° . ]

+ _Popular Electronics SUBSCRIPTION ORDERFORM ™ i .

1 P.O. Box 338, Mt. Morris IL. 61054 =

1 YES!, want to subscribe to Popular Electronics for PLEASE PRINT BELOW: I g

[ | 1 Full year (12 Issues) for only $18.95. That's a savings | he

[ | of $23.05 off the newstand price. - ) N - 135

] (Basic Subscription Rate—1 yr/$21.95) NAME | )

i (L)} Payment Enclosed [J Bill me later - - : m

: Please charge my: (] Visa [ Mastercard ADDRESS s %
=}

b At L L] av s w18

[ ] Allow 6 to 8 weeks for delivery of first issue. U.S. Funds only. 1

o o T - - In Canada add 36 68 Postage dncludes C.8 T AL Other Forcagn add $7.50 Postag
1 Signature Exp. Date 1

WWW. asknerieainiadiahigstory.com
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Popular Electronics, April 1994

138

ADVERTISING INDEX

POPULAR ELECTRONICS magazine
does not assume any responsibility for
errors that may appear in the index be-
low.

Free Information No. Page
- A&D Electronics ............. 130
—_ Agrelo Engineering . .......... 134
131  Alfa Electronics .............. 102
117 Al Electromics ............... 105
—  Allen Engineering ............ 124
149  Alltromics. . .................. 127
— AlphalabInc. ... ... ... ... 121
151 AMCSales .................... 5
— Antique Electronic Supply . ... .. 82
— Antique Radio Classified. . . .. . .. 81
—_ Asher Engineering. . . ....... .. 103
150 B&SSales................. .104
121 BelMerit.................... 109
133 BGMicro . .................. 100
— C&C Specialties . ... ........ .. 135
32 C&SSales................... 110
118 Caiglabs ....... ............ 101
— CBC International .. ....... ... 82
- CIE  a5ah s dlai sl ashchis a2 bio e 11
— CLAGGK Inc. ............. 18,93
— CLAGGK Inc. Video Offer .. .. CV3
—_ Command Productions . ........ 23
—_ Command Productions ... ..... 124
— Communication Specialists . . . . . 134
— Copyright Clearance Center, Inc. 77
= Consumertronics . ............ 126
— EDE........................ 135
— EIA. ... ... ............. Ccv2
— Electronics Book Club. ......... 73
-— Electronics Emngineers B.C. . . . .. 7
— Electronic Tech. Today ......... 99
- EMAC ...................... 118
— Firestik I1 .................... 82
153  Fluke Corporation ........... Cv4
154  Foley-Belsaw Company ....... .. 13
- Fotronics .. .. ................ 122
— Grantham College . .. .......... 15
— Great Southern Security . ... ... 135
— Greenleaf Electronics Inc.. . . . .. 130
155 Heathkit ...................... 3
— I.C. Engineering . ............ 133
— ICS Computer Training . .. .. L)) |
— Information Unlimited. ... ... .. 123

125 Interactive Image Technologies . 106

F—

132

134

Intromics .................... 131

Inverter Scientific. ............ 132
ISCET ... ¢t o ap s sxtese pas mequs o 87
ITC Instruments. ............. 119
ITC Microcomponents Inc.. . ... 120
JP Video v o saislax sz 1 5w 108
Kelvin Electronics _........... 115
Lindsay Publications .. ........ 133
M&G Electronics. .. .......... 128
Marymac Industries Inc. .. .. .. 132
MD Electronics. .. ............ 116
Mega Electronics . .. .......... 133
Mental Automation .. ......... 134
MicroCode Engineering .. ... .. 132
Modern Electronics . . . ... ...... 83
Mondo-Tronics . ... ........... 133
Movie View Sales ... .......... 122
Newtronics . ................. 135
NRISchools . .......,..... ... 21
NOTEK ..stisio dFes st Laiveuin: 81
Oatley Electronics ............ 134
Optoelectronics. . .. ........... 112
PC Build Computer Kits. ... . .. 135
Phillips Tech . . ... ............ 128
Prairie Digital Inc.. .. . .. .. .. .. 122
Print........................ 120
Progressive Concepts . . ... ..... 128
Pulse Stick IT ................. 83
RC Distributing Co. .......... 131
Self-Reliance Co. Inc. ......... 121
SescomInc................... 121
Silicon Valley Surplus ......... 131
Skyvision (Small) .. ........... 135
SkyvisionInc................. 114
Soft-Wear Productions. .. .. .. .. 118
Software Science. . .. .......... 128
SpySupply ............... ... 129
Startek International . .. .. ... .. 117
TechServ.................... 130
Tele View Distributors......... 124
The School of PC Repair. . ... ... 82
The School of VCR Repair . . .. .. 27
Ucando Videos . .. ............ 126
Universal Electronics Inc. . . . . .. 120
US Cable (Zentek) . ........... 131
Video Spectra............ 131, 132
Weka Publishing. . .. .......... 125
World College . . ............ ... 25
WPT Publications . ........... 131
Xandi Electronics. . ........... 118

WWW_amerceadiadiohistery. com

ADVERTISING SALES OFFICE

Gernsback Publications, inc.
500-B Bi-County Bivd.
Farmingdale, NY 11735
1-(516) 293-3000

Larry Steckier, EHF/CET
President

Christina Estrada
Assistant to the President

For Advertising ONLY
516-283-3000
Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director

Denise Mullen
advertising assistant

Kelly Twist
credit manager

Subscription/
Customer Service/
Order Entry
1-800-827-0383

7:30 AM - 8:30 PM EST

ADVERTISING SALES OFFICES
EAST/SOUTHEAST

Stanley Levitan

Eastern Sales
1 Overlook Ave.
Great Neck, NY 11021
1-516-487-9357, 1-516-293-3000
Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/
Oklahoma, Colorado, Arizona

Ralph Bergen

Midwest Sales
One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-708-446-1444
Fax 1-708-559-0562

PACIFIC COAST/Mountain States

Mike Brooks

Pattis/3M

1800 North Highland Avenue
Suite 717

Hollywood, CA 90028
1-213-462-2700

Fax 1-213-463-0544
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Countcersurveillance

Noever before has so much

professional information on the art

of detecting and eliminating
electronic snooping devices—and

how to defend against experienced

information thieves—been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again.

Wake up! You may be the victim of
sto.. 1 words—precious ideas that would
have made you very wealthy! Yes, profes-
stonals, even rank amatecurs, may be lis-
tening to your most private con-
versations.

Wake up! 1f you are not the victim,
then you are surrounded by countless vic-
tims who need your help if you know how
to discover telephone taps, locate bugs, or
“sweep” a room clean.

There is a thriving professional service
steeped in high-tech techniques that you
can become a part of! But first, you must
know and understand Countersurveilance
Technology. Your very first insight into
this highly rewarding field is made possi-
ble by a video VHS presentation that you
cannot view on broadcast television, sat-
ellite, or cable. It presents an informative
program prepared by professionals in the
field who know their industry, its tech-
niques, kinks and loopholes. Men who
can tell you more in 45 minutes in a
straightforward, exclusive talk than was
ever attempted before.

Foiling Information Thieves

Discover the targets professional
snoopers seek out! The prey are stock
brokers, arbitrage firms, manufacturers,
high-tech companies, any competitive
industry, or even small businnesses in the
same community. The valuable informa-
tion they filch may be marketing strat-
egies, customer lists, product formulas,
manufacturing techniques, even adver-
tising plans. Information thieves eaves-
drop on court decistons, bidding
information, financial data. The list is
unlimited in the mind of man—es-
pecially if he is a chief!

You know that the Russians secretly
installed countless microphones in che
concrete work of the American Embassy
building in Moscow. They converted

e e e e e

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

what was to be an embassy and private
residence into the most sophisticated re-
cording studio the world had ever
known. The building had to be torn
down in order to remove all the bugs.

Stolen Information

The open taps from where the informa-
tion pours out may be from FAX’s, com-
puter communications, telephone calls,
and everyday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
formation drain. Basic telephone use cou-
pled with the user’s understanding that
someone may be listening or recording
vital data and information greatly reduces
the opportunity for others to purloin
meaningful information.

CLAGGK INC. PE
P.O. Box 4099 ¢ Farmingdale, NY 11735

Please rush my copy of the Countersurveillance Techniques
Video VHS Casserte for a total cost of $53.95 cach (which
includes $4 00 postage and handling)

No of Cassertes ordered
Amount of payment %
Nitles tax (N V.S only)
Total enclosed

Bilbmy ] vVIsA D] MasterCard
Card No

Expire Date /
Signature

Nane

Address

Gin

Stite 2P

All payments in [0S A funds Canadians add $4.00 per VHS

cissette No foreigit orders.

WWAWW. atneicaaradiohisterv.com
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The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling telephone
communications. In fact, do you know
how to look for a bug, where to look for a
bug, and what to do when you find it?

Bugs of a very small size are easy to
build and they can be placed quickly ina
matter of seconds, in any object or room.
Today you may have used a telephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the telephone. The sec-
ond bug placates the investigator when
he finds the real thing! And the third bug
is found only by the professional, who
continued to search just in case there were
more bugs.

The professional s not without his
tools. Special equipment has been de-
signed so that the professional can sweep
a room so that he can detect voice-acti-
vated (VOX) and remote-activated bugs.
Some of this equipment can be operated
by novices, others require a trained coun-
tersurveillance professional.

The professionals viewed on your tele-
vision screen reveal information on the
latest technological advances like laser-
beam snoopers that are installed hun-
dreds of feet away from the room they
snoop on. The professionals disclose that
computers yield information too easily.

This advertisement was not written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the video tape in the pri-
vacy of his home. After you review the
video carefully and understand its con-
tents, you have taken the first important
step in either acquiring professional help
with your surveillance problems, or you
may very well consider a career as a coun-
tersurveillance professional.

The Dollars You Save

To obtain the information contained in
the video VHS cassette, you would attend
a professional seminar costing $350-750
and possibly pay hundreds of dollars more
if you had to travel to a distant city to
attend. Now, for only $49.95 (plus
$4.00 P&H) you can view Countersur-
veillance Techniques at home and take
refresher views often. To obrain your
copy, complete the coupon or call.
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There are copies and then there are
originals. Only Fluke meters — the original
and most copied DMMs in the world — deliver
the safety, quality and value they promise.
They're built tough enough to achieve
C.S.A. and U.L. listings, not to mention the
considerable on-the-job punishment they
endure. Each meter is loaded with features, of
course. But those features are also designed
to work together intelligently, so your job is
easier. Faster. And safer.

If you're going to spend your hard-earned
money on a multimeter, why buy an inferior
copy when you can own an original? See
Fluke's full line of handheld meters and
accessories at your focal distributor; or call
1-800-87 FLUKE for the name and number.
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