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Guaranteed with
Electronics Workbench!
Just click and drag to create and edit

schematics. Mix analog and digital

Mixed -Mode Power

devices in any combination with full

True

control over values, models and

Connect any analog or digital device to any other

if' scenarios

behavior. Try 'what

device without limit. Only Electronics Workbench offers this

and

professional power for under $2,000.

fine tune effortlessly. And on -screen

Real -World Digital

waveforms always match actual circuit

Real -world TTL and

response. You'll create better designs

faster-Guaranteed!

32 -Bit Speed

Guaranteed Satisfaction
Join over

40,000 customers and experience

CMOS, complete with propagation

delays and fanout. Unique at this price.

Integrated SPICE analog and native -mode digital simulation
the

in full

power, flexibility and value that only Electronics

32 -bit. Unique at this price.

Workbench offers. Receive unequaled service and

Real -World Results

free, unlimited technical support by phone, fax,

Unlimited supply of over 200 components and ICs and 350

e-mail, WWW, CompuServe and BBS. You'll be

real -world

delighted. We guarantee

he electronics

lab in a compiler

ftir.
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as real devices.

Electronics Workbench
5299

Electronics
Workbenc h`

16

models-all perform

it. *

VERSION 4.1 FOR V/INDOWS

o

GUARANTEE
95/NT/3.1, DOS AND MACINTOSH.

Ask about our Engineer's Pack with thousands of additional models and more.
Version 4.0 users ccll for your free upgrade.

ilro

800-263-5552

`INTERACTIVE

Fax: 416-977-1818. Internet: http://www.interactiv.com
CompuServe:71

333435/ BBS:416-977-3540/ E-mail:ewb@interactiv.com

INTERACTIVE IMAGE TECHNOLOGIES 'LTD., 908 Niagara Falls Boulevard, #068, North Tonawanda, New York 14120-2060/Telephone 416-977-5550
TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS.
Abnadb: 2-519-3933

India: 11-578-7055
Portugal: 1-81-46609

Belgium:

2-38473-09.8m,B: 11.453-5585

Indonesia: 21-470-0815

Singapore: 771.2303

Chile:

Israel: 3.647-5613

Slovenia: 61-317-830

OFFER

2236-0300

15

IN U.S. DOLLARS AND VALID ONLY IN THE UNITED STATES AND .`-ANADA. ALL ORDERS SUBJECT TO 515 SHIPPING AND HANDLING CHARGE

(yams: 2-62-1068

Italy: 11-437-5549

(tech Republic: 42.48.23454

Japan: 3-3382-3136

South Mika: 331-6-8309

South Korea: 2-2-222-3431

Finland: 02973033
France: 14.908.9000
Hungar :1.215-0082
Germany: 711.62-7740
Greene: 1-524.9981
!Metal 5b93ó260 Nethellm:a: 18031-7666 New 2eolond: 9-267-1756 Norway: 22.1670-45 Philippines: 973-27-0118
13838335 Sweden: 8.740-5500 Taiwan: 886-2-366-0080 Thailand: 66.2.3986952 508; 4-453505 UK: 203.233216

Dennwlk 33.750109

Malaysia: 3-774-2189
Spain:

CIRCLE 13 ON FREE INFORMATION CARD

AmericanRadioHistory.Com

-

1996

JULY

o,u:ar ecttøiiiçS

Val.

13,

No.7

A

GERNSBACK

PUBLICATION

STORY

COVER

37 3-D Video
Long a "holy grail," realistic 3-D video for games and TV, without

the use of cumbersome glasses, might finally be

near-Marvin

Mallon

CONSTRUCTION
42 Add Daytime Running Lights to your Car
While daytime running lights will soon be standard in all cars made
in this country, here's how to add that important safety feature to
your older vehicle-Anthony 1. Caristi

45 Build an

LED

23

Page

Thermometer

See a room's temperature at a glance, with an accuracy of

-

two

degrees-William Sheets and Rudolf E Graf

47 Build a High -Voltage Power Supply
Use it to light a neon tube, or in any other application where you

need a high -voltage AC source-Vincent Vollono

37

Page

56 Build the Guitar Track Jammer
Play guitar along with Jimi Hendrix, Eric Clapton, and other greats,
and listen to the mix in your headphones with this simple yet effective circuit-Andrew Singmin

FEATURES
49 Using the Current -Difference Amplifier
As easy to use as an op -amp, the often -overlooked current -difference amplifier actually works better in certain applications.

Joseph

J.

Carr

Page

t

56

500 Bi-County Boulevard, Farmingdale, NY 11735. Second Class postage paid at Farmingdale, NY and at additional mailing offices. One-year, twelve -issues. subscription rate U.S. aced possessions $21.95, Canada
$28.84 (includes G.S.T. Canadian Goods and Services Tax Registration No. R125166280), all other countries $29.45. Subicription orders payable in U.S.
funds only, International Postal Money Order or check drawn on a U.S. bank. U.S. single copy price $3.50. Copyright 1996 byGernsback Publications, Inc. All
rights reserved. Hands-on Electronics and Gizmo trademarks are registered in U.S. and Canada by Gersback Publicitions Inc. Popular Electronics trademark is registered in U.S. and Canada by Electronics Technology Today, Inc. and is licensed to Gemsback Publications, Inc. Printed in U.S.A.
POPULAR ELECTRONICS (ISSN 1042-170-X) Published monthly by Gemsback Publications, Inc.

Postmaster: Please send address changes to Popular Electronics, Subscription Dept., P.O. Box 338, Mount Morris,

IL

61054-9932

A stamped self-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is desired should they be
rejected. We disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while ir our possession or otherwise.
As a service to readers, Popular Electronics publishes.ovoilable plans or information relating -to newsworthy products; techniques, and scientific and technological developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, Popular Electronics disclaims any responsibility for the safe and proper functioning of reader built projects based upon or from plans or information published in this magazine.
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PRODUCT REVIEWS
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23 Gizmo

Popular Electronics
Larry Steckler,

EDITORIAL DEPARTMENT

Uniden integrated satellite receiver, Orbitron 6 -foot satellite
dish, California Amplifier C/Ku feedhorn/LNB assembly, Paullin
Industries Qik-Base antenna -pole base, and much more.

COLUMNS

Carl Laron, editor
Dan Karagiannis, associate editor
Teri Scaduto, assistant editor
Evelyn Rose, editorial assistant
Joseph,J. Carr, K4IPV,
contributing editor

Marc Ellis, contributing editor

Jeffrey

10

Multimedia Watch

Full-length PC

EHF, CET,

editor -in -chief and publisher

movies-Marc Spiwak

K.

Holtzman,

contributing editor

Don Jensen, contributing editor

Charles D. Rakes,
contributing editor

14

Marc Saxon, contributing editor
Marc Spiwak, contributing editor
John Yacono, contributing editor

Net Watch

Two large sites-Dan Karagiannis

58 DX Listening
It's time

PRODUCTION DEPARTMENT

Ruby M. Yee, production director

time!-Don Jensen

Kathy Campbell,
production assistant

60 Antique Radio
1930's ham receiver revisited-Marc Ellis

62 Ham Radio
Radio potpourri-Joseph J. Carr

Jacqueline

P.

Cheeseboro,

circulation director

64 Think Tank

Michele Torrillo,

Another winner-John Yacono

POPULAR ELECTRONICS bookstore

67 Computer Bits
PC

ART DEPARTMENT

Andre Duzant, art director
Russell C. Truelson, illustrator

BUSINESS AND EDITORIAL
OFFICES
Gernsback Publications, Inc.
500 Bi-County Blvd.
Farmingdale, NY 11735
1-516-293-3000

cards-Jeff Holtzman

69 Circuit Circus
Circuits for gardeners-Charles

D.

Rakes

FAX: 1-516-293-3115

President:

72 Scanner Scene
Coast Guard communications-Marc Saxon

Larry Steckler.

SUBSCRIPTION
CUSTOMER SERVICE/
ORDER ENTRY
1-800-827-0383
7:30 AM - 8:30 PM EST

DEPARTMENTS

Advertising Sales Offices
listed on page 110

4

Editorial

Composition by Mates Graphics

6

Letters

Cover by Loewy Design
Cover Illustration by John Edwards

8

New Products

20

Electronics Library

77

Popular Electronics Market Center

110

Advertiser's Index

110A

Free Information Card

2
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AUDITED

Since some of the equipment and circuitry described in POPULAR ELECTRONICS
may relate to or be covered by U.S.
patents, POPULAR ELECTRONICS disclaims any liability for the infringement
of such patents by the making, using, or
selling of such equipment or circuitry,

and suggests that anyone interested in
such projects consult a patent attorney.

LabTM
The
Virtual
Electronics
where you can launch today's electronics project
into tomorrow and beyond...
CircuitMaker 3.5
File
i

Tr ax Maker

i
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Delete
Edit
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Grid
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Macros
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Now

ct

DOS version only $299
30 day satisfaction guarantee
user definable "Design Rules"
imports CircuitMaker PCB netlist
automatic or manual routing of tracks
8 layer, 32" x 32" maximum board size
automatic or manual component placement

T: 12

S: 60

-r

G:

25

CircuitMaker®

New

9sjA1

3doW
still only $299
V
yX
VG.
PCB netlist export
iS
includes 1500+ devices
SPICE netlist import/export
30 day satisfaction guarantee
professional schematic features
digital, analog and mixed -mode simulation

Call now to order your complete circuit design system
or request additional information:
ó- MicroCode

ó'Engineering

573 W. 1830 N. Suite 4
Orem, UT 84057 USA
Phone (801) 226-4470

FAX (801) 226-6532

800-419-4242
e
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FREE ON-LINE DEMO:

AOL; file search, CircuitMaker
CompuServe; GO MICROCODE
Internet; littp://www.microcode.com
All trademarks are the property of their owners.

EARN YOUR
B.S. DEGREE
IN
COMPUTERS
OR

ELECTRONICS

P
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From the House of Wax to Jaws 3D, Hollywood has looked
for ways to bring the excitement and realism of 3-D to its
film and video entertainment offerings. Unfortunately, for the
most part those efforts, if you will pardon the pun, have fall-
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By Studying at Home
Grantham College of Engineering,
46111 year, is highly experienced in "distance education"- teaching
by correspondence-through printed
materials, computer materials, fax,
modem, and phone.
No commuting to class. Study at
your own pace, while continuing on your
present job. Learn from easy -to understand but complete and thorough
lesson materials, with additional help
from our instructors.
now in our

Grantham offers three separate distance education programs, leading to the following accredited degrees;
(1) The B.S.E.T. with Major Emphasis in
Electronics.
(2) The B.S.E.T. with Major Emphasis in
Computers.
the Bachelor of Sci(3) The B.S.C.S.
ence in Computer Science.
An important part of being prepared to move up is holding the right
college degree, and the absolutely necessary 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.

Instead, 3-D has come to be associated with promotional
gimmicks to spice up films that otherwise would have dubious artistic merit and little commercial success. In video,
3 -D's success has been even more limited.

That's not to say that reseárchers have stopped looking for
ways to bring 3-D home. Previously, some fairly good results
have been obtained using special electronic glasses. The
drawback, of course, is those same glasses.
Now, a promising technique has been developed that has

the potential of making 3-D video a reality, at least in arcade
video games, and perhaps eventually in the home-and
best of all, it works without special glasses. A full report on
that system can be found in the article "3-D Video," which
begins on page 37.

Also this month is the second half of our Gizmo series on
big -dish satellite TV. This time we look at some specific
pieces of equipment, including a receiver, dish, LNB, actuator, mounting pole, and even cabling-in fact everything you
need for your own system. Among other things, we show
you how it all goes together, including how to install and
align a dish, how to set up and use a receiver, and more.
Gizmo starts on page 23.

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Carl Laron
Editor

Grantham College Road
Slidell, LA 70460
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home theater system? Putting up an antenna or satellite dish? You don't

need the mess of twisting, trailing wires and cables. When neatness counts, you need flexible split tubing,

nylon cord ties, beaded wire ties, wall-feedthrough bushings, adhesive
clips or wire staples. And you'll find it all at your nearby RadioShack.

We've got the products, the parts and the people to help you put it all

together. For

a

store near you, call

1

-800 -THE -SHACK.
CIRCLE 14 ON FREE INFORMATION CARD
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RadioShack. 1
You've got questions.
We've got answers®
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Watch Those Connections
MAGNETIC BALL
LEVITATOR CORRECTION

A LONG -LOST FRIEND

HAVES & NEEDS

was very glad to see my "Magnetic
Ball Levitator" article in the May issue

am writing to tell you how surprised and pleased was to see your
April issue on the shelf of my local gro-

of Popular Electronics.

cery

am in need of a SAM's repair
book, #1594, for a Magnavox
3518W081A. Either original schematics or photocopies, for which
will
cover the cost, would be appreciated.
Thank you.
JIM MONICAL
19016 Highway 169
St. Joseph, MO 64505

I

Upon reading the article, I noticed I
made an error in the schematic. One
end of R3 is shown attached to +30V.
That is incorrect. It should actually be
a connection to +12V.
The error will not damage any components. I suspect that the Levitator
might actually still function-but then
again, it might not. If it does function
when wired incorrectly, the range of
the Levitator will probably be limited,
and the stability will probably be
reduced. I am sorry for any inconvenience that this might have caused.-Jim Cicon

VERSATILE POWER SUPPLY
CORRECTION
It has come to our attention that the
author made an error in the schematic
in the "Versatile Power Supply" article
(Popular Electronics, May 1996).
There should be no connection
between the junction of R1 and S2 and
the junction of C3 and the negative
output. We're sorry for any inconve-

nience.-Editor

THINK TANK CORRECTIONS

6

Nick Cinquino made us aware of
some mistakes that were introduced
during the preperation of his schematics for use in the April 1996 installment
of Think Tank. The guitar amp (Fig. 2),
stethoscope (Fig. 3), and lightning
detector (Fig. 5B) all require split supplies. In the diagrams, pin 4 of each
LM741 and LF411 is connected to
ground; the circuits will not work that
way. Those pins should actually be
connected to negative supplies (-12V
in Fig. 2 and -9V in Figs. 3 and 58).
Sorry about the errors that crept in,
Nick. Thanks for doing such great
work, we'll be sure to reproduce it better in the future.-Editor

I

I

store-I thought Popular
Electronics had vanished years ago!
And to see the magazine's cover filled
with so many projects that are reminiscent of the good old days of the late
1960s and 1970s
can only say
that was swept by a wave of nostalgia as if had seen a long-lost friend.
My first introduction to Popular
Electronics was in 1968, when was
a 14 -year -old budding guitar player. A
friend lent me the April and May 1968
issues, explaining that there was a
two-part article about a 60 -watt guitar
amplifier ("Build the M/M/M Instrument
Amplifier"). stared in wonder at that
article and others in those two issues,
but it was like reading a foreign language. was bitten by the electronics
bug, and wanted to become a part of
the magic!
After that first fateful meeting with
electronics, my course was set. I am
now an electronics engineer who has
enjoyed working in the electronics
industry since 1978.
Thank you for the inspiration 28
years ago. hope you will continue to
inspire others.
G.O.G., Jr.
Bedford, TX

...

I

I

I

I

I

I

I

I

I

have been getting Popular
Electronics for years now and really
I

enjoy it. like the projects, Ham Radio
and Antique Radio columns, Market
Center, Letters, and the many different
articles written. Keep up the good
work.
Several years ago, you helped me
acquire a service manual for an older
scope, and was very grateful for that.
now need the service manuals for a
Sanyo VCR Model VHR2251 (serial
#59174657), and for a Philips stereo
tuner Model FR1410/07 (serial
#4XC040235). would be happy to
pay for postage and copying costs.
DAVID BJORKMAN
Box 308
Elk Point, Alberta
TOA 1A0, Canada
I

I

I

I

I

THE RIGHT STUFF
Karl Thurber's article, "Choosing
the Right Shortwave Receiver," in the
April
1996
issue
of Popular
Electronics is by far the best article
have read on that topic. The article is
informative without being too technical. There is just enough technical
material to explain the topic to a
novice, without being overwhelming.
plan to buy a used receiver in the
near future, and Mr. Thurber's article
will be very helpful. Thank you!
H.E.G.
Albuquerque, NM
I

I
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am a long-time reader of Popular

Electronics who would appreciate
receiving a copy of the schematic
and/or manual for a Jackson signal
generator Model TVG2 from another
reader. will reimburse any expenses.
Thank you.
PATRICK H. LACEY, VE3DIT
114 Merner Avenue
Kitchener, Ontario
N2H 1X6, Canada
I

ANTIQUE RADIO CLASSIFIED

Free Sample!

Antique Radio's
Largest Circulation Monthly.
Articles, Ads & Classifieds.
6 -Month Trial: $18.95. 1-Yr: $36.95 ($53.95 -1st Class).
A.R.C., P.O. Box 802-L16, Carlisle, MA 01741
Phone:(508) 371-0512 VISA/MC Fax:(508) 371-7129

What's better than speed reading?

Speed Learning.
Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy
to Iearn...lasts a lifetime... applies to everything you read. It may be the. most productive course
you've ever taken.
Do you have too much to read and too
little time to read it? Do you mentally pronounce each word as you read? Do you frequently have to go back and reread words, or
whole paragraphs, you just finished reading?
Do you have trouble concentrating? Do you
quickly forget most of what you read?
If you answer "Yes" to any of these
questions then here at last is the practical
help you've been waiting for. Whether you
read for business or pleasure, school or college, you will build exceptional skills from this
major breakthrough in effective reading, created by Dr. Russell Stauffer at the University of
Delaware.

-

-

Not just "speed reading"

--

-r -p- ....---SrEED

LISi

LEARNING

L
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but
speed reading thinking
understanding remembering
and learning

-

The new Speed Learning Program shows
you, step -by -proven step, how to increase your
reading skill and speed, so you understand
more, remember more and use more of everything you read. The typical remark from over
one million people taking the Speed Learning
program is, "Why didn't someone teach me
this a long time ago." They were no longer
held back by their lack of skills and poor reading habits. They could read almost as fast as
they could think.

What makes Speed Learning
so successful?
The new Speed Learning Program does
not offer you a rehash of the usual eye-exercises, timing devices, and costly gadgetsyou've
probably heard about in connection with speed
reading courses, or even tried and found ineffective.
In just a few spare minutes a day of easy

reading and exciting listening, you discover an
entirely new way to read and think
radical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self -study reading program in the world.
Successful with Fortune 500 corporations,
colleges, government agencies and accredited by 18 professional societies. Research
shows that reading is 95% thinking and only 5%
eye movement. Yet most of today's speed
reading programs spend their time teaching
you rapid eye movement (5% of the problem),
and ignore the most important part, (95%)
thinking. In brief, Speed Learning gives you
what speed reading can't.
Imagine the new freedom you'll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, and with greater comprehension.
Think of being able to get on top of the avalanche of newspapers, magazines and correspondence you have to read...finishing a stimulating book and retaining facts and details
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FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-609-273-7766
more clearly, and with greater accuracy, than
ever before.

-

Listen
and learn
at your own pace

-

-

This is a practical, easy-to -learn program that will work for you
no matter how
slow a reader you think you are now. The
Speed Learning Program is scientifically
planned to get you started quickly...to help you
in spare minutes a day. It brings you a "teacheron-cassettes" who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader's Digest, N.Y. Times and many others,
make the program stimulating, easy and
fun...and so much more effective.

Executives, students, professional
people, men and women in all walks of life from
15 to 70 have benefitted from this program.
Speed Learning is a fully accredited
course...costing only 1/4 the price of less effective speed reading classroom courses. Now
you can examine the same easy, practical and
proven methods at home...in your spare
time...without risking a penny.

Examine Speed Learning
RISK FREE for 15 days
You will be thrilled at how quickly this
program will begin to develop new thinking
and reading skills. After listening to just one
cassette and reading the preface, you will
quickly see how you can achieve increases in
both the speed at which you read, and in the
amount you understand and remember.
You must be delighted with what you
see, or you pay nothing. Examine this remark-

AmericanRadioHistory.Com

able program for 15 days. If, at the end of that
time you are not convinced that you would like
to master Speed Learning, simply return the
program for a prompt refund. (See the coupon
for low price and convenient credit terms.)

RISK -FREE ORDER FORM
U YES! want to try Speed Learning for

15 days
without risk. Enclosed is the first of 4 monthly
payments of $32.25'. If I'm not completely
satisfied, may return it for a prompt refund.
I

I

U SAVE 8.00!

prefer to pay the $129.00 now,
and save the $8.00 shipping & handling charge.
may still return the program for a full refund.
I

I

Method of payment: (Federal Tax Deductible)
Check or money order payable to Learn
Incorporated

U Charge to: U Visa U MC O Am Ex U Discover
Card

Exp

#

Signatures

Phone
Name
Address
City

State

Zip

'Plus $8.00 shipping and handling. U.S. funds
only. For New Jersey residents, sales tax will
be added.

learn

INCORPORATED

Dept.LPE-01, 113 Gaither Drive,
Mt. Laurel, NJ 08054-9987
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DSS ACCESSORY KITS
support the recent GE -brand DSS
Digital Satellite System, Thomson
Electronics has introduced two GE brand accessory kits: the Model GEDK/T95 Do -It-Yourself Installation Kit
and the Model GED940EXP Second
Room Kit.
To

-4%

(
Do-It -Yourself

-i

,

Installation Kit

CIRCLE 80 ON FREE
INFORMATION CARD
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protector to shield the receiver from
potentially damaging power surges.
The second room kit can also be used
with other audio and video components, including VCRs and cable
boxes.
The GE DSS installation kit (pictured) and second room kit have suggested retail prices of $99.95 each.
For
more
information,
contact
Thomson Consumer Electronics, 2000
Clements Bridge Road, Deptford, NJ
08096.

1.

1

ll

-a,

The installation kit contains everything needed to self -install the GE
DSS system. It includes a "how-to"
video, an installation guide, a variety of
cables, and a hardware bag filled with
cable clips, tie wraps, toggles, double
expansion anchors, machine screws,
a grounding block, washers, silicon
sealant, a dish -bolt package, lag
screws, a compass, and telephone
telco-line cords with modular connectors. The kit also comes with the GE
wireless phone -jack system that
instantly turns any electrical outlet into
a phone jack. That allows consumers
to take full advantage of DSS's programming capabilities, some of which
require connection to a telephone.
The second room kit is aimed at
those who want to watch DSS programming on more than one television
set. It contains a remote-control signal
sender that sends a signal from the
remote to a pre -wired TV located in
another room. Other items include a
GE DSS universal remote, 100 feet of
coaxial cable, two 3 -foot coax cables
with "F" connectors, and a splitter that
can be used to connect the primary
and secondary TVs to the DSS receiv8 er. The kit also comes with a surge

FULL -RANGE
CAPACITANCE/RESISTANCE
METER
Wavetek's CR50 measures capacitance in nine ranges-from 200 pF to
20 µF with 0.1-pF resolution-and
resistance in seven ranges-from 20
ohms to 20 megohms, with a 0.01 -ohm

The meter is compact, lightweight,
and easy to carry. Its exceptionally
large display includes enunciators to
echo the specific range selected. The
LCD's 0.7 -inch high numerals provide
quick, easy viewing of all values.
The CR50 has applications in electronic design and testing for design

engineers, electronic engineering
technicians, and antenna designers
and installers. It can be used for
capacitor selection, SMD part identification, testing run/start capacitors
used with motors, and component tolerance verification. Uses for the resistance ranges include testing ground
integrity (below 20 -ohm range), resistor value quick checks, and SMD parts
selection.
The CR50 capacitance/resistance
meter has a list price of $69.95. For
more information, contact Wavetek
Corporation, 9145 Balboa Avenue,
San Diego, CA 92123; Tel. 619-2792200; Fax: 619-450-0325.
CIRCLE 81 ON FREE
INFORMATION CARD

PORT-POWERED RS -232 TO
RS -422/485 CONVERTERS

m
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Four nine -pin, port -powered devices
from B&B Electronics convert RS -232
TD and RD lines to balanced RS 422/485 signals. The converters are
each packaged in a compact DB-9
hood. The pinouts of the models
422LP9R and the 485LP9R match an
SMPTE-compatible controlling device.
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resolution in the 20 -ohm range. The
meter features a capacitance zero adjust button to compensate for test lead and stray capacitance. The
20 -ohm range, typically found only in
expensive, bench -quality meters, also
features the zero -adjust button to compensate for test -lead resistance. The
CR50 also includes a beeper for fast
and convenient continuity measurement, and a diode test.
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All of the converters are powered
from the RS -232 handshake line's
DTR and RTS (one must be high). The
continued on page 16
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"...includes schematics for the latest electronics circuits
from industry leaders..."
-Popular Electronics
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Turn to this comprehensive circuit library for
hundreds of project ideas...and concise pinout
diagrams and schematics. In each volume you'll
find more than 700 electronic and integrated
circuits and 100+ circuit categories right at your
fingertips to give you ideas you can use on the job
or at your workbench.
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2,088 total pages
4,440 total illustrations

If coupon is missing, write to: Ellectronics Engineers' Book Club,
of The McGraw-Hill Companies, P.O. Box 549, Blacklick, OH 43004-9918

A Division

"mAs

a member of the

Electronics Engineers'
Book Club...you'll enjoy

ELECTRONICS

receiving Club bulletins every 3-4 weeks
containing exciting offers on the latest
books in the field at savings of up to'
50% off the regular publishers' prices.
If you want the Main selection, do
nothing and it will be shipped automatically. If you want another book, or
no book at all, simply return the reply
form to us by the date specífíed. You'll
have at least 10 days to decide. If you
ever receive a book you don't want due"
to late delivery of the bulletin, you can"
return it at our expense. And you'll be
eligible for FREE BOOKS through the
Bonus Book Plan. Your only obligation
is to purchase 3 more books during the
next 2 years, after which you may.
cancel your membership at any time.:
Publishers' price shown. ©1996 EEBC
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of The McGraw-Hill Companies,
P.O. Box 549, Blacklick, OH 43004-9918
A Division

ENGINEECLUB®RS'
BOOK

YES! Please send me The Encyclopedia of Electronic Circuits-Vols.1-4
(5861488), billing me just$14.95 plus shipping/handling & sales 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 books within 10 days for a full
refund and have my membership cancelled.
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Name

I

Address/Apt

#

City
State

Zip

Phone

Valid 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 8 sales
tax will be added to all orders.
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Full -Length PC Movies
Iis

the July issue already, and summer soon will be in full swing.
Regular activities include more outdoor fun in the warmer months, unless
it's just too hot to sit outside. While
movies are not usually the first thing
on one's mind this time of year, you
might be interested to know that today
you can buy a single accessory pack
for your computer that will allow it to
play full -screen, full-length movies,

SPIWAK

TECHNICAL EDITOR
WINDOWS MAGAZINE

wore off. Remember bunches of people crowding around a monitor to
watch Neil Armstrong's famous first
step, one of the video clips included in
some of the multimedia encyclopedias? You would think that he was taking the step for the first time! Well, just
a few years later, nobody would waste
their time watching those tiny windows. Why should they when they can
watch the whole screen?

SEALs, FX, Throw Momma From the
Train, Cadillac Man, and Mermaids.
Each movie comes on a 2 -disc set.
The video discs conform to the White
Book standard for Video Compact
Discs and should play on all compatible MPEG-1 decoders. They'll also
play on a Philips CDi machine. Vision
Interactive has a catalog of other
MPEG titles that are currently available, and new ones will be released as
time goes on.
was curious to see how much
trouble the Movie Master would present when went to install it in my computer. I'm very happy to say that it
presented no trouble at all, and had it
working in minutes. The Movie Master
installs in an empty expansion slot in
your computer just like any other card.
The card has two video connectors
and an audio jack on its back plate;
there are no jumpers to set.
A VGA pass -through cable connects the output of your old video card
to the input of the Movie Master. Your
monitor then connects to the Movie
Master output. "Regular" video passes
right through the card, but MPEG
video is processed and output by the
card. The stereo audio jack on the
Movie Master's back plate connects
directly to amplified speakers or to the
input of your sound card. Installation
software came on a single diskette
and it installed quickly and easily.
So far so good, but being the suspicious type, thought that maybe some
of the movies wouldn't play all the way
through, or perhaps that chunks of
them were intentionally cut out. therefore decided to watch some of the
movies beginning -to-end just to be
sure. I'm happy to report that the
movies are intact and do play all the
way through.
At the present time have a beautiful 20 -inch Sony monitor connected to
the Movie Waster PC, and boy is it a
great picture. However, any color monitor will do, and the picture looks great
I

I

I
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The Ultimate MPEG Video Upgrade Kit allows any computer from a 486 SX and up to play fulllength movies on CD, with movies included in the package.

with CD -quality stereo sound. And that
one package also includes a bunch of
popular movies on CD, so you immediately have something to do with the
accessory.
The accessory I'm talking about is
the Ultimate MPEG Video Upgrade Kit

10

from Vision Interactive Publishing.
That MPEG decoder board allows any
computer from a 486 SX and up to
play movies; it has a list price of $429.
When desktop video first hit the
scene, the tiny little video windows
were barely worth watching, at least
after the initial fascination with them

The Ultimate MPEG Video Upgrade
Kit includes both the Ace Movie Master
MPEG decoder card and a bunch of
video discs to play on it. You have a

choice of either sports titles or movies.
I'm not really into sports-if were, the
ESPN Sport Pack includes eight
ESPN sports -video CD titles and eight
ESPN interactive -CD game titles-so
asked to see the Orion movie pack.
That version includes eight full-length
movies from Orion and two interactive
CD titles. The movies include Dirty
Rotten Scoundrels, The Woman in
Red, Force 10 From Navarone, Navy
I

I
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they'll no longer be a
an irritating problem.
Just plug it in. Yard
Gard plugs into any
standard household
outlet. Electricity consumption is very low
and costs only about
25C a month to operate.
Yard Gard is designed for outdoor

a..s

Breakthrough device 45
creates a wall of silent noise that drives
away annoying animal pests...
Now you can use ultrasonic power to repel annoying dogs, cats
and many wild animals-without harming them.
Anton

by Charles

Be

honest. Even if you like animals, you

Ultrasonic power. Yard Gard's electronic

don't want strange animals in your

ultrasonic generator broadcasts powerful 'high
yard. You know what I'm talking about:
frequency noises" that repels four -legged yard
dogs that dig holes and foul your lawn or cats pests, yet is generally unobtrusive to people. '
that trample flowers and
Tones are harmless, but
sleep on your car.
animals find the sounds
Proven powe of
unpleasant, so they flee.
Common problem.
and
effective...
If you live in a rural area,
Why it works. Small
High
'n the past, people
you've probably had
Frequency
animals depend on
2500 sq. ft
relied on traps or
trouble with raccoons,
their acute hearing for
poisons to get rid of
skunks or possums. If
survival. They can hear
pests. But environyou live in the southin the 18 to 25.5 kilohertz
mental awareness has
west, you may even
Medium
range which is beyond
increased the demand
300\0sq.ftj
have had problems with
the range of most hufor clean, non -lethal
k
armadillos.
mans. When critical
Low
pest control methods.
4000 sq.
hearing frequencies are
Until now, there
Safe and humane, Yard
disrupted by strong
weren't many options.
Gard is the perfect solution
pulses, animals feel
You wouldn't want to
Humane. Yard Gard catees no harm 'to
threatened and leave
harm a stray animal, and
animals. By creating a wall of high -frethe noisy area. Yard
an animal control agenquency sound, it forces them to leave the
Gard takes advantage
cy may take days to
area and create new Itnbituel routes. While
of this fact to protect
respond, if they do.
the. sound is very annoying to animals, it
your yard from pests.
Modern solution.
is virtually unobtrusive to people.
F

\
1

,

1
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Fortunately, modern
technology has provided an answer: the new
Yard Gard. It uses high frequency sound waves
to force unwanted animals to leave the area.
Yard Gard eliminates
the need for repellents,
trapping or physical attacks. Pests learn to
avoid the areas Yard
Gard watches over.

pests can be dangerous to neighborhood pets

Break their habits.
Animals are creatures

or humans. Yard Gard posts no health risk
whew used properly.

a

Non-toxic. Chemicals

used to elint:nate

Nabire-friendly.
*,

yyÍ-'
r'cf

Poiszrrts and pesticides can pollute soil

and water sources.
Yard Gard deters
pests with sonad so

it ca.tses no damage
totlerenviromaent.

of habit. They establish

territory and general-

ly follow the same

travel routes. Yard
Gard forces animals to
change their patterns
and establish new ones.
They soon modify their
habitual routes to avoid
Yard Gard zones. Once

that has happened,

AmericanRadioHistory.Com

Are animals turning
your yard into a zoo?

Do cats think your

garden is

a

litter box?

operation in all types of
weather. You can use
your Yard Gard all
year round.
Do you have problems
Three settings. Yard with unusual animals?
Gard has three frequency settings. At its lowest frequency setting,
one Yard Gard covers an oval area of approximately 4,000 square feet-the size of an
average city lot. Additional units can be added
to accommodate especially large yards.
Optional motion sensor. The Yard Gard's
optional motion sensor turns the unit on when
pests approach, increasing the surprise factor
and effectiveness. An optional 50 feet extension cord allows you to place Yard Gard
in remote areas that don't have electricity.
Keep the birds. Do
you love to watch and
feed birds in your yard?
If you have problems
with cats chasing birds
away or killing them,
Yard Gard is the an-

swer. Birds are not
affected by high frequency sound waves,
but cats hate them.
Try it risk -free. For a

416,

-.

.
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Mount Yard Gard to a

limited time, you can get fence or porch railing,
the new Yard Gard at or place it on a post.
the introductory price of just $99. Call today to
take advantage of this special factory -direct
pricing. Yard Gard is backed by Comtrad's exclusive risk -free home trial. Try it and if you're
not completely satisfied, return it within 90
days for a full "No Questions Asked" refund.
Yard Gard is also backed by a two-year manufacturer's warranty. Most orders are processed

within 72 hours and shipped

UPS.

'People that are more sensitive to high frequency sounds
may hear the Yard Gard.

Yard Gard
Motion Sensor

Extension Cord
Please mention promotional code

$99 $12 S&H
$39 $4 S&H
$19 $3 S&H
503 -PL-6660.

For fastest service call toll -free 24 hours a day

800-992-2966
IauM

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

INDUSTRIES
2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113
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on all of them. Some MPEG artifacts
are visible in the picture at times, such
as small block -like distortion in areas
of fast action, but you won't notice that
unless you're looking for it. The movies
are as entertaining as on a regular
television, with better sound and more
convenience than a VCR.

NEW STUFF
Reed Reference Publishing continues to send me the latest updates to
Books in Print Plus on CD-ROM. That
database on disc lists all books that
are currently in print. The "Plus" version includes 238,000 book reviews,
and sells for about 50% more than the
regular version. The CD-ROM format
makes it very easy to search for what
you need. If there's a book in print on
a certain subject, by a particular
author, or whatever, you can find it with
Books in Print.

VENDOR INFORMATION
Access Software, Inc.

LucasArts Entertainment Company

4750 Wiley Post Way
Building 1 Suite 200
Salt Lake City, UT 84116
'
CIRCLE-50 ON FREE
INFORMATION CARD

P.O. Box 10307

San Rafael, CA 94912
CIRCLE 57 ON FREE
INFORMATION CARD

..

Mentorom Multimedia

Activision

350 Newkirk Road, N.
Richmond Hill
Ontario, Canada L4C 3G7,
CIRCLE 58 ON FREE
INFORMATION CARD

11601 Wilshire Blvd:
Suite 1000
Los Angeles, CA 90025
CIRCLE 51 ON FREE
INFORMATION CARD

Reed Reference Publishing
121 Charilbn Rbád
New Providence, NJ 07974
CIRCLE 59 ON FREE
INFORMATION CARD

Blizzard Entertainment
50 Corporate Park
Irvine, CA 92714
CIRCLE 52 ON FREE
INFORMATION CARD

Sony Interactive

Creative Multimedia

919 East Hillside Blvd.
Foster City, CA 94404
CIRCLE 60 ON FREE
-- INFORMATION CARD

225 SW Broadway
Suite 600
Portland, OR 97205
CIRCLE 53 ON FREE
INFORMATION CARD

Time Warner Electronic- Publishing
Time & Life Building

Discovery Channel Multimedia

1271 Avenue of the Americas
New York, NY 10020

7700 Wisconsin Avenue
Bethesda, MD 20814
CIRCLE 54 ON FREE.
INFORMATION CARD

ú:

CIRCLE 61 ON -FREE
INFORMATION CARD

'Viacom -New Media
1515 Broadway

Electronic Arts Studios
1450 Fashion Island' Blvd.
San Mateo, CA 94404
CIRCLE 55 ON FREE
INFORMATION CARD
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Olympic Gold presents the complete 100 -year
history of the modern Sumner Olympics.

Hijaak has always been a favorite
program of mine, with its ability to let
you do nearly anything you want with
nearly any type of image on a PC.
Unfortunately, the older version of
Hijaak was behaving rudely under
Windows 95; thankfully, Hijaak 95 is
finally here. That well-behaved 32 -bit
version of the software is written exclusively for Windows 95, and it does its
magic faster than ever. This ultimate
graphics viewing and conversion software package lets you view nearly any
conceivable file format, capture any
screen image, convert any image into
any other format, enhance any image,
place any image into OLE 2 applications, find and organize images, and
more. You can get this excellent software for the bargain price of around
$49.
Mentorom Multimedia is producing
12 a new line of high -quality multimedia

New York, NY 10036 1
CIRCLE 62 ON FREE
INFORMATION CARD

Vision Interactive Publishing

Inset Systems, Inc.
71 Commerce Drive

17865 Sky Park.Circle, Suite J
Irvine, CA 92714
- CIRCLE 63 ON FREE
INFORMATION CARD

Brookfield, CT 06804

CIRCLE 56 ON FREE
INFORMATION CARD

titles aimed at the educational and
research market. The titles combine
broadcast -quality audio and video,
vast information databases, pictures,
tests, games, glossaries, and more.
took a look at three of the Science &
Nature titles: Environment Water,
Environment Land & Air, and Science
Elements. Water lets the user explore
every aspect of that most precious
fluid, from its usage throughout history
to how it helped shape the elements.
Land & Air is the flip side of the coin; it
explores the drier parts of the globe.
Elements is a multimedia text book
filled with chemistry, the periodic table,
the structure of atoms, radioactivity,
and more.
I've also got a few new titles from
Creative Multimedia. Japanese to Go!
and Spanish to Go! are intended to
help teach the basics of either language with the power of a multimedia
I
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CD-ROM. Master teacher Atsumi
Tsukimori teaches the Japanese and
Patricia Manzanares -Gonzales teaches the Spanish. The language titles
include over an hour of video tutorials,
dialog skits, and games. On a less productive, but more entertaining route is
Drivin' Route 66. That disc takes you
to the sights and attractions along this
most famous stretch of road that gave
it the notoriety it has today. Automobile
enthusiasts will like the car photos and
trivia.
I've always been a fan of great photography, and I've also been somewhat of an amateur photographer
myself for many years. It stands to reason, then, that I've also been a fan of
Ansel Adams for nearly as long. Ansel
Adams is perhaps the most famous
photographer ever to capture the
details of the American landscape, in
particular the great west and our

National Parks. Many of Adams' great
black -and -white images are included
in the Ansel Adams Screensaver from
Time Warner Electronic Publishing.
The disc includes a series of photographs called the Mural Project,
commissioned in 1941 to grace the
walls of the Department of the Interior
headquarters. It's one of the more
interesting things you can do with your
computer screen when you're not hard
at work.
Two new titles from Viacom New
Media this month, Congo: the MovieDescent into Zinj,
MTV
and
Unplugged. As you might have
guessed, Congo is a thrilling adventure
game based on the movie of the same
name. Players must venture deep into
the Congo in search of rare diamonds
hidden in the ancient city of Zinj.
Players must also keep in mind that it's
a jungle out there. MTV Unplugged is a
multimedia tour of the television program that has become a phenomenon.
The disc features over 70 unplugged
artists, including Aerosmith, Eric
Clapton, Bob Dylan, Stone Temple
Pilots, and many others. You'll see
artist bios, rare footage, photos, special
backstage jams, and more.
Another new title from Discovery
Channel Multimedia this month is
Olympic Gold. That one presents the
complete 100 -year history of the modern Summer Olympics. Olympic fans
will have access to a database of
16,000 medal winners, official game
rules, and information on the countries
that have hosted the games. Users
can
experience every Summer
Olympic Game since 1896. Trivia
games let users test their Olympic
knowledge.
Earthworm Jim for Windows 95 is a
new action game for kids from
Activision, but it's one that adults will
also enjoy. Players assume the role of
Jim the earthworm, who has been
given superhuman powers by a hightech space suit that fell out of the sky.
In a quest to save a princess, Jim must
cleverly make his way through one
obstacle after another in a variety of
strange worlds. Also new from
Activision is the MechWarrior 2

Expansion

Pack:

Ghost

Bear's

Legacy. Fans of the original game can
pick up where they left off with a new

story, new missions, new weapons,
and new 'Mechs.

what separates that game from other
racing games. The vehicles hover over
a magnetized track that's part road,
part rollercoaster. WipeOut features
six full-length tracks containing jumps,
drops, hairpin twists, and more.
There's lots of action in this game.
recently received the TIE Fighter
Collector's CD-ROM from LucasArts.
The disc includes enhanced versions
of the original disk -based games, TIE
righter and its first add-on campaign,
Defender of the Empire. The CD also
includes an entirely new campaign.
The new campaign features 22 new
missions. In case you didn't know it,
you get to play the bad guys in the TIE
Fighter games!
Last this month is Desktop Toys
from Electronic Arts. This stuff is similar to screen savers with it's wacky looking artwork, but it also lets you
take out your aggressions on your PC
without actually damaging anything.
You can blast things with a cannon,
torch important documents, break your
monitor glass with a hammer, and
wreak havoc in other interesting ways.
Nine different toys are included.

Blizzard Entertainment has
released Warcraft fl: Tides of
Darkness. That sequel to the original
Warcraft game, Orcs and Humans,
offers several enhancements including
land, sea, and air combat, head -tohead play against up to eight players,

I

and more. Since the Humans rebuilt
their empire across the Great Sea, the
Orcish army has been eager to fight
again. Players assume the role of the
commander of either the Orcs or the
Humans, and they must successfully
rule their empire and engage in war.
In case you've played out all the

add-on golf courses for Access
Software's Links game that I've mentioned over the past year or so, there
are two new courses for you to follow:
the Cog Hill Golf and Country Club and
Mauna Kea. Cog Hill is a course located 30 miles southwest of Chicago, and
Mauna Kea is built on a 5000 -year -old
lava flow in Hawaii.
Sony Interactive has released a
new, futuristic racing game called
WipeOut. Anti -gravity style racing is
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Reaching
National
The

Professional
Service Convention
and
Trade Show

New

Heights

at

NPSC '96
(Formerly NPEC)

August 5-10,1996
Special 3 -day packages
available Aug. 5-7 & Aug. 8-10

Hyatt-Regency
Union Station
St. Louis, Missouri

f
HANDS-ON TECHNICAL SEMINARS FOR PROFESSIONALS
Two Day PC School
All day Monitor School
Big Screen TV Covergence
*Introduction to DVD
Building and Troubleshooting Computer Networks
and many, many, more!

Courses FREE when registered at the National Professional Service Convention
August 5-10, 1996, St. Louis, MO

Full $300 Registration (at door) includes:
Training Seminars
Head -lo -head Meetings with Manufacturers'

All Technical

(limited seating)
National Service Managers
Management & Business
All Sponsored Meals and Functions
Seminars
NESDA / ISCET / NIAS Association Meetings
Continuing Education units for all seminars attended
Price discounts available for pre -registration
Sponsored by. National Electronic Service Delaers Assoication,

All

International Society of Certified Electronics Technicians,
National Independent Applicance Servicers, Professional Service Association

For more information, contact NPSC '96
(817) 921-9061; Fax (817) 921-3741

2708 W. Berry St., Fort Worth, Tx 76109-2356
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Two Large Sites
he Internet

is growing at quite an
impressive rate. While it's difficult
to verify the exact monthly percentage
of size increase, you can easily see
the signs of it. Offline, you'll find more
and more providers opening shop, and
existing providers constantly adding
POP (point of presence) servers to
meet the demand for access lines.
Online, you'll find increasing numbers
of both postings in newsgroups and
pages on the web. And the latter themselves are getting larger and more
impressive.
This month we'll take a look at two
large sites. By large, of course, I'm not
referring to the physical size of the
servers maintaining them (although
they must be pretty impressive as
well). mean the sites allow access to
a lot of information and services, and
as we'll see, they're both useful to
those involved with electronics.

KARAGIANNIS

BY DAN

As a resident of Ei Village, in addition to the various web links, you'll
have access to information and services that are not available elsewhere

sites of interest to technical professionals and managers. Think of how
long sifting through the web for that
much information would take!
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A VILLAGE OF ENGINEERS
Let's begin with a site of real interest to engineers and students. Called
the Engineering Information Village,
this resource contains an enormous
amount of useful links, information
sources, and services.
Before we get into exactly what
you'll find at the Ei Village, let me
make it clear that the site is not free.
Although you can sign on for a 30 -day
trial membership, after that individuals
have to pay $25 a month. There are
student discounts and various group
rates; see the site for more information.
While the membership costs make
the site a little prohibitive to those with
simple curiosity in engineering, the
benefits of being a "resident" of the Ei
Village are well worth it to professional
engineers and to those studying to
become them. That is especially the
case with those who don't have a lot of
time to find what they're looking for.
Ei Village previews, selects, orga14 nizes, and monitors over 8000 web
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vial so much to explore at Ei Village. you'll really feel as if-you've entered a town for engineers and
students.
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At Amazon.com, any book in print (and sometimes out of print) is only a few mouse clicks away.
can even have then} send a book wrapped as a gift to a friend.
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You

on the Internet. The site has sections
called
Ei
Exclusives,
Content
Exclusives, Ei Spotlights, Current
Trends in Engineering, Ei Tech Alert,

Raise your

News and Recent Technical
Articles, which reflect the Village's
weekly engineering -news updates.
Residents also enjoy access to six
years of Compendex*Plus, which is
the most comprehensive, interdisciplinary engineering database in the
world. Another 150 databases are also
available through the Ei Village.
and

standard to
Wavetek.

Then there are the services. You
can use Articles by E-mail and Articles
On Call to get a particular current

by choose between paying more
for a brand name or getting more
functions for your money? Get
the best of both worlds with Wavetek.

piece of information, check out
Editor's Choice and Site Evaluations
for great places to visit on the web, ask
a Technical Librarian for help, and
maybe look through the Library
Reference.
In the Community section, you can
Ask Your Peers a question, join some
Discussion Groups and Forums, or
even get Help From a Senior
Colleague. The Village is designed so
you won't feel alone if you require
some assistance.
Before we finish our discussion of
the site, and you run off to your browser to set up your free trial account, let
me mention that there are also useful
links that could help you keep your
bookmark file small. In the Village,
you'll find links to several sites in each
of the following categories: News and
Weather, Research and Industrial
Park, Library, Business & Financial
District, Government Center, Career
and Education Campus, Travel
Agency, Entertainment Arcade, and
Shopping Mart.

Worldwide Service.
Support whenever and wherever you
need it.

Tech -preferred Features.
The XL meters have the largest
displays, auto -off, data hold, manual
and autoranging models in pocket-size
convenience.

Quality. Less than 0.5% warranty
returns assures continuous reliability.

Selection.

Over 35 different
meet any
measurement need.
Wavetek DMMs to

User Safety.

Conservative
voltage ratings, fused inputs, warning
beepers, shrouded test leads, and
designs that meet worldwide agency
approvals.

Total Value.

Eight XL Series
meters from $29.95 to $99.95 to meet
any requirement.

AN ONLINE BOOKSHOP
In

the past I've covered a few real-

ly comprehensive sites where you can

You

buy over 100,000 music CDs. Well,
how about a similar site where you can
buy over 1,000,000 books? No, that's
not an error in comma placement or
number of zeros; our next site,
Amazon.com, lets you search through
and select from one -million titles!
As you can imagine, with that many
books available, no matter what your
areas of interest are there are plenty of
tomes here for you. And yes, there are
loads of electronics books from every

You

don't need to pay more.
can't afford to settle for less...

For the name and location of the

Wavetek dealer near you, call

1-800-854-2708
Wavetek Corporation

(outside the U.S., ca// 619-279-2200)

4035 Balboa Avenue,
San Diego, CA 92123
©Waveiek Corp.,1995. Wavetek and the
Wavetek logo are registered trademarks
of the Wavetek Corporation

!
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publisher you can imagine, including
McGraw Hill and Tab Books.
You have several choices when you
log onto the site. First, there's a
Spotlight section, where different popular books are featured each day.
Also, you can select A Personal
Notification Service, which will let you
know by e-mail when a particular book
you want comes out in paperback or
when your favorite author releases a
new title.
HOT LINKS

gift to someone. For two dollars
extra, Amazon.com will even wrap it
for you in a paper design you can
choose right on the screen. There's
also a form that lets you enter a message to the gift recipient. For those in
a rush, second -day and overnight
shipping options are available.
And that about does it for now. Until
next time, keep in touch by either
sending e-mail to peeditor@aol.com or
snail -mail to Net Watch, Popular
Electronics, 500 Bi-County Blvd.,
Farmingdale, NY 11735.
a

Ei Village

http://www.ei.org

Amazon.com
http://www.amazon.com
The main feature of the site is the
powerful search engine that you can
access by clicking on One Million
Titles. You can search the catalog by
author, subject, title, or keyword.
Partial words can be used as well.
If you're a true bookstore browser,
and aren't looking for anything in particular, you could take a look at the
books Amazon.com recommends in
over 20 categories. If you don't want to
trust the site's opinions, you can see
lists of books that won the Hugo,
Nebula, Pulitzer, and even Nobel
awards. Or, just look for the current
bestsellers, which are available at 30%
off the publisher's list price.
Another neat feature that might
help you make your selection is the
Customer Review section. Is there a
book you have an opinion about? You
can easily leave your own review of it
there.
You do not need an account with
Amazon.com
to
browse
their
"shelves." Once you find a book that
you would like to order, you will be
given the opportunity to create an

16

account. That password -protected
account will let you check the status of
your orders after they're made.
To pay, you can use a secure transaction (if supported by your browser)
to pay by credit card online. You can
also call in your credit card number, or
pay by check or money order.
When you're setting up your order
you will also be presented with the
option of sending the book or books as

NEW PRODUCTS
(continued from page 8)
RS -422/485 driver is enabled/disabled
with RTS. The receiver is constantly
enabled on RS -422 units. On RS -485
units, the receiver is disabled when the
driver is enabled, and is enabled when
the driver is disabled.
Each of the converters has a
female DB-9 connector on the RS -232
side. The 422LP9R and 485LP9R
have a female DB-9 connector on the
RS -422/485 side. The 422LP9TB and
485LP9TB have terminal blocks on the
RS -422/485 side and can be externally powered with a 12 -volt DC supply.
All four converter models cost
$59.95 each. For additional information,
contact
B&B
Electronics
Manufacturing Company, 707 Dayton
Road, P.O. Box 1040, Ottawa, IL
61350; Tel. 815-433-5100; Fax: 815434-7094; BBS: 815-434-2927; e-mail:
catrqst@bb-elec.com; Home page:
http://www.bb-elec.com.
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HANDHELD NAVIGATION
SYSTEM
Aimed at outdoor enthusiasts including
hikers, fishermen, and
hunters,
ATVers, Magellan's GPS 4000 is a
handheld Global Positioning System
(GPS) receiver that offers advanced
features such as landmark messaging,
the ability to calculate sunrise/sunset
times and moon phases for any place
in the world on any date, a trip odometer, and a real-time plotter. The 10 ounce positioning and navigation
,

AmericanRadioHistory.Com

device features six screens: a graphical pointer that steers the user in the
direction of the destination; a road
screen that illustrates the distance
traveled and the orientation to the destination; a position screen with directional arrow; a moving -map track
plotter; and two navigation screens,
one of which can be customized to display the user's most -often used readouts, such as speed, bearing to
destination, and time to go.
With the ease of a push-button
phone, a user can call up a variety of
position, mapping, and navigation
functions. On -screen instructions and
a menu -selection format make easy
work of saving locations, creating
stored landmarks, and setting up navigation routes. The GPS 4000 can
store five routes with up to 20 legs,
and up to 200 landmarks.
The device's moving -map plotter
updates the user's progress in real
time, showing the course as he moves,
the route he has set, and all landmarks
in his field of view.
c

a

The GPS 4000 will run continuously for 17 hours, or for weeks if used

intermittently, on four AA alkaline batteries. The display is backlit for nighttime use. A carrying case, strap,
batteries, and manuals are included.
Optional accessories include a swivel
mounting bracket; a power/data/antenna kit with remote antenna; and a 1016 -volt DC power/data module that will
output GPS position information to

other National Marine Electronics
Associa-tion standard devices, such
as radar, autopilots, and fish finders.
The GPS 4000 handheld navigation
device costs $249.99. For further information, contact Magellan Systems,
960 Overland Court, San Dimas, CA
91773; Tel. 800-707-5221.
CIRCLE 83 ON FREE
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Just like these
Fully Trained

Electronics
Professionals

Thanks to CIE have tripled my previous
1

salary, and I am now in a challenging and
rewarding new field where only the sky is
the limit."
Daniel Wade Reynolds

Industrial Electrician
Ore -Ida Foods

CIE was recommended to me by my boss.
It was appealing since I could study at my

own pace at home and during business
travel."
Dan Parks

Marketing Manager/Consumer Products
Analog Devices, Inc.

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 commitment 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

career skills. Each lesson is
designed to take you stepby-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
fi
Laboratory
`)°

communications firms
throughout the world.
They'll tell you success
didn't come easy...but it
did come...thanks to their

Director of Engineering
Petroleum Helicopters, Inc.

Ai"

'I liked the way the school was set up with
laboratory 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 presented.'
Daniel N. Parkman

Missile Electro -Mechanical Technician
U.S. Air Force

'Completing the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security."
Tony Reynolds
Service Manager/Technician
Threshold Audio & Video

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 exclusively in electronics. CIE has
been training career-minded
students for nearly sixty
years and we're the best at
our subject...
ELECTRONICS...
ITS THE ONLY SUBJECT
WE TEACH!
CIE PROVIDES A
LEARNING METHOD SO
GOOD IT'S PATENTED.
CIE's AUTO -PROGRAMMED® lessons are a
proven learning method for
building valuable electronics

Send for CIE's

FREE
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CIE training. And today, a
career in electronics offers
more rewards than ever
before.
loved the flexib lily CIE offered. It was the
only way I could continue both school and
my demanding lob."
Britt A. Hanks

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.
0:1T E D SQ
G4

a

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

Course Catalog and

See How We Can Help Your Career Too!
AmericanRadioHistory.Com

want to get started.
Send me my CIE course catalog
including details about the
Associate Degree Program. (For
your convenience, CIE will have a
representative contact you - there
is no obligation.)
YES!

Lñ
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Please Print Clearly

Name
Address
City
State

Zip

Age

Phone No.

Check box for G.I. Bill Benefits.
Veteran
Active Duty

AH79

I

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

School of Thousands.
of One. Since 1934.

A Class
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ADVANCED SPEAKER
DESIGNS FOR THE HOBBYIST
AND TECHNICIAN
by Ray Alden
This book shows electronic hobbyists
and experienced technicians how to
create high-quality speaker systems
for the home, office, or auditorium.
Every part of the system is covered in
detail, with chapters on sealed and
vented enclosures, and discussions of
subwoofers and crossovers. The book
also explains how to measure driver
parameters and predict system

responses for greater precision.
Sources for both custom-built and
ready-made enclosures are listed in
the appendix.

-
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ADVANCED

SPEAKER DESIGNS
4o,- e -Hobbyist ond-Technicion
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special software to perform the design
operations.
Advanced Speaker Design for the
Hobbyist and Technician costs $16.95
and is published by Prompt Publications, 2647 Waterfront Parkway, East
Drive, Indianapolis, IN 46214-2012;
Tel. 800-428-7267 or 317-298-5710;
Fax: 317-298-5604.
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LUCHI'S NO -CODE
TECHNICIAN CLASS
LICENSE GUIDE
by Larry R. Luchi, W7KZE

Written by an electronics teacher who
has helped thousands of aspiring
hams put an amateur license on their
shack walls, this is one of a series that
provides all you need to know to pass
the licensing exams in each of the
amateur-radio classifications. The
book takes you through all the latest
FCC questions, explaining all the math
and theory needed for the no -code
technician -class license exam. Each
chapter presents the applicable questions and the correct answers, along
with the author's explanations and
clarifications.

answers that you'll have to pick from,
so you can test yourself on what
you've learned. The guide is set up as
a nine -week study course, and stresses keeping a positive attitude. Those
who are intimidated by math won't be
when reading this book, which guides
you step-by-step through each of the
formulas.
Luchi's No -Code Technician Class
License Guide costs $22.95 and is
published by Tiare Publications, PO.
Box 493, Lake Geneva, WI 53147; Tel.
800-420-0579.
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1996 ANTENNA
PRODUCT GUIDE
from Firestik Antenna Company

This 37 -page, full-color catalog features antennas and accessories for
CB, scanner, 46/49 -MHz, and amateur
radio. Highlights include a no -ground plane CB antenna system that can be
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Ray Alden

LUCIWS
NO -CODE

TECHNICIAN CLASS
LICENSE GUIDE
Three speaker -building options are
presented to readers. They can build
1.5
the speaker systems described in the
w book. Complete plans for seven
11
speaker systems are included. Each
easy -to -understand direcaófeatures
tions, parts lists, and illustrations. Or
co
they can go a step further, and actually
learn to calculate design parameters,
system responses, and component
values using a scientific calculator. An
easier method to creating custom
20 speaker systems is to use a PC and
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At the end of each chapter is a
complete list of FCC questions on that
subject, with the multiple-choice
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used just about anywhere you might
want to have CB communications-with no reflective metal surface
(or "ground plane") required. Also featured is the easy -on -the -budget "Road
Pal" line of antennas, kits, and acces-

sories. The catalog offers antenna kits
specifically designed for installation on
motorcycles and all -terrain vehicles,
as well as dual- and single -antenna
kits, roof and hood -mounting kits, and
an indoor CB base antenna system.
Accessories include springs, disconnects, brackets, coax cable, adapters,
connectors and a wide assortment of
mounts.
The catalog also provides an extensive "Technical Support" section, covering the setup and testing of antenna
systems. A convenient chart helps you
choose the right equipment for your
antenna system, and the 15 most common errors that create SWR problems
are listed.
The 1996 Antenna Product Guide is
available from Firestik Antenna
Company, 2614 East Adams Street,
Phoenix, AZ 85034-1409; Tel. 602273-7151; Fax: 602-273-1836.

FREE

COMMUNICATIONS
CATALOG 96-01

HOPE AUTOMATION CATALOG!

from Universal Radio
Designed to introduce the radio enthusiast to the newest and best in communications equipment, this catalog
features products from such major
manufacturers as Sony, Kenwood,
Grundig, Drake, Alinco, Panasonic,
Japan Radio Company, Icom, and
Yaesu. As a direct distributor of all
those brands (and more), Universal is
in a position to give its customers
objective advice on the best equipment for their needs.
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Hare Controls' color catalog features truly
affordable X-10 powerline controls,
CCD cameras,

IR

products,

wireless home control devices,

security products, drapery controls, audio systems,
and everything you can imagine for the remote

and automated control of your home!

Call Toll Free

CIRCLE 92 ON FREE
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1-800 -CONTROL
Contacc us by E -Mail: homectrlaelecoriciti.com
logest Pries Guarantee"

ELECTRONIC PROJECT
BUILDING FOR BEGINNERS

Nc

Minimum

Ode'

Sane Day Shipping

Superior Technical Suppon

Fabulous Freebies

Great

Sektion!
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by R.A. Pen fold
Written for the complete newcomer to
electronic project building, this book
provides a thorough introduction to the
practical side of the hobby. It covers
component identification, including
resistor color codes and capacitor
value markings, and offers tips on buying the right parts and the right tools
for the job. Soldering is covered in
detail, with advice on how to produce
good joints and avoid "dry" joints.
The book describes various projectbuilding methods, including stripboard,
custom printed -circuit boards, plain
matrix board, surface -mount boards,
and wire -wrapping. It shows readers
how to make easy work of the hard

ATTENTi0Nc
ELECTRomics
'TECHN.

The catalog features a full assortment of amateur -radio gear, including
HF, UHFNHF multi, and UHFNHF FM

transceivers;

antennas,

antenna

Electronic Project Building for
Beginners is available for $5.95 plus
$3 shipping and handling from
Electronics Technology Today Inc.,
P.O. Box 240, Massapequa Park, NY
11762-0240.

tuners, and rotors; amplifiers; SWR
and power meters; study materials,
and Morse -code accessories. In the
shortwave category, the catalog offers
communications, commercial, wide band, and VHF -UHF receivers; scanners; portable and specialty receivers;
antennas; and headphones. Also featured are radioteletype readers and
decoders, SWL computer interfaces
and radio -related computer accessories, books, and more.
Catalog 96-01 is available for $2
from Universal Radio, 6830 Americana
Parkway, Reynoldsburg, OH 43068;
Tel. 800-431-3939 for orders, or 614866-4267.
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wiring, finish a project, and add panel
labels. The book also explains how to
get "problem" projects to work, including
some simple troubleshooting methods.
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EARN YOUR

B.S.E.E.
DEGREE

r

,
THROUGH HOME STUDY
Our Hignly Effective Advanced -Placement

for experienced Electronic
Technicians grants credit for previous
Program

Schooling and Professional Experience, and
can greatly reduce the time required to complete the program and reach graduation. No
residence schooling required for qualified
Electronic Technicians. Through our Special
Program you can pull all of the loose ends of
your electronics background together and
earn ycur B.S.E.E. Degree. Upgrade your
status and pay to the engineering level.
Advance rapidly[ Many finish in 12 months or
less) Students and graduates in all 50 states
and throughout the world! Established Over
50 Yearsl Write or call for free Descriptive
Literature. (601)371-1351

m
m

n

COOK'S INSTITUTE
OF ELECTRONICS ENGINEERING

iE

'WE

4251 CYPRESS DRIVE

JACKSON, MISSISSIPPI 39212
21
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Fifteen years of microelectronic
research makes conventional
antennas a thing of the past!
This little box uses your home's electrical wiring to give non -subscribers, cable subscribers and satellite users better TV reception!
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by David Evans
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Technology corner
1. Why

don't conventional antennas

work as well as the Spectrum?

°

Bandlwidth of TV Signal
A'

2

1

3

5

4

6
When TV signals
are tuned at the TV

rertz

1.1.11...1111.1111114111001111041.01

channel's center fre-

quency, optimum'
tuning has been°
achieved. '

"

.

Other antennas
can't otter center frequency tuning like the

Spectrum system
Precision tuning
A..

Other systems
Non -precision tuning

Spectrum Antenna
can. They only otter
such tuning up to the
edge of the center frequency. As a result

.

picture
TV
remains snowy.
your

How does Spectrum use a home's
electrical wiring as,li1 antenna?
2".

Acting Antenna
Believe it or not, the Spectrum Antenna simply.

'activates" the giant antenna that'already
exists in your home. Essentially, it uses all of the
wiring throughout your homes walls and ceilings'
to make an antenna as large as your hóuse for
unbelievably clearreception of local broadcasting.
°

N

3. Spectrum antenna features

°

-

Parallel 75 ohm resistance
For minimum loss of signal
Signal search control
For selecting multiple antenna
configurations

Polarized three-prong plug
for grounding
For optimum signal grounding
to eliminate noise and static
Resonant fine tuner control

L

reception, eliminates ghosting

Dual AC outlets with built-in surge protection
For plugging in additional TV/stereo equipment

guarding against damage and electrical surges

-

800-992-2966
1`, tttt

For dialing in crisp, clear TV/stereo

'

ntil recently, the only convenient
way to guarantee great TV reception was to have cable installed or
place an antenna on top of your TV. But who
wants to pay a monthly cable fee just to get
clear reception, or have rabbit -ear antennas
that just don't work on all stations? Some peoSPECTRUM
ple just aren't interested in subscribing to cable. Or they may live in an area where they
can't get cable and TV -top antennas aren't
powerful enough. And what about those people who have cable or satellite systems but still
can't get certain local stations in clearly?
processing circuit. It then processes and separates the signal into 12 of the best antenna conNow, thanks to fifteen years of microelecfigurations. These specially processed signals
tronics research, a new device has been develroute themselves into 12 separate circuits. The
oped that is so advanced, it actually makes
Spectrum Antenna includes a 12 -position rotary
conventional antennas a thing of the past. It's
tapping switch, the "Signal
called the Spectrum Universal
Switch" control, which gathers
Antenna/Tuner.
twelve of the best antenna conAdvanced technology.
Who can use Spectrum?
figurations.
Just imagine watching TV and
Cable users -You have
The "Signal Search" offers
seeing a picture so clear that
cable but you can't get
varying antenna configurayou'd almost swear you were
certain "ocal stations in
tions for the user to select from
there live. Just plug the
clearly,
the best signals of all those beSpectrum Antenna into a standard AC outlet and plug your
ing sent. The signal then passNon -cable users-You
TV into the Spectrum. You can
es through the Spectrum
don't have cable and
Antenna's special "Fine
remove the unsightly clutter
want the stations to
Tuner" circuit for producing
of traditional TV-top devices
come ir more clearly
gathering more dust than telecrisp, clear reception.
vision signals. Get ready for
Satellite users-You
Risk -free offer. The Specgreat reception. Your TV will
have a digital satellite
trum Universal Antenna/
suddenly display a sharp, fosystem but can't get
Tuner comes with our exclucused picture thanks to its adlocal stations in clearly
sive 90-day risk-free home trivanced design "Signal Search"
al and a 90-day manufacturer's
and "Fine Tuner" controls.
warranty. Try it, and if you're
Uses your home's electrical wiring..The not satisfied, return it for a full "No Questions
Spectrum Antenna is a highly sophisticated
Asked" refund.
electronic device thatconnects into a standard
Limited time offer'- We realize that
wall outlet. The outlet interfaces the Spectrum
most people have more than one TV
Antenna with the huge antenna that is your
in their home. We are offering a spehome wiring network. It takes the electrical
cial discount on additional Spectrum
wiring in your house or apartment and turns
Antennas so you get great reception
it into a multi -tunable, giant TV reception staon all your TVs!
tion which will improve your TV's overall tuning capability. The results are incredible.
$39 $4 S&H
Spectrum AntennaTM
Just think how much power runs through
$34 S&H free
your home's AC wiring system-all that Additional antennas just
power will be used to receive your local
Please mention promotional code 1492-PL -6659.
broadcasting signals.
How it works. Broadcast TV signals are sent For fastest service, call toll -free 24 hours day
out from the local broadcast station (ABC, CBS,
NBC, etc.). They interface with your home's AC
IMINK
power line system, a huge aerial antenna network of wiring as large as your home itself.
COMTRAD INDUSTRIES
When the Spectrum Antenna interfaces with
2820 Waterford Lake Drive, Suite 106
the AC line, the signal is sent to its signal
Midlothian, Virginia 23113

-
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Ultimate
Receiver
SQ590 SATELLITE INTEGRATED RECEIVER/DESCRAMBLER. From: Uniden
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-eI

America Corp., 4700 Amon Carter
Blvd., Fort Worth, TX 76155. Price:
$599. StarSight module: $199. VideoCipher module: about $400.
mm=at

For some people, watching satellite TV
holds the same appeal as monitoring a
scanner or DXing does for radio enthusiasts. There's an element of challenge involved in finding the most interesting pro-

gramming.
Interesting can have many meanings.
Perhaps you enjoy searching out those
wild feeds that offer behind -the -scenes
glimpses at standard shows. Anyone with
a TV can watch Monday Night Football or
the Grammy Awards, but only TVRO
owners get to hear the sportscasters chatting during commercial breaks, or watch
the stars preparing to be interviewed. Or
maybe you enjoy watching your favorite
programs a day or two before anyone else
does, by catching the network pre -feed. Or
you might get a laugh out of some of the

off-the-wall programming-the llama
auctions, for instance. And if you're the
type who prefers channel surfing to actual
viewing, you have the satisfaction of
knowing that you can flip for hours without landing on the same station twice!
For less adventurous TV viewers, however, the amount of programming available
on C -band satellite is a mixed blessing. On
the one hand, there's always something to
watch. On the other hand, there are so
many choices that finding what to watch
can be a bit overwhelming. Monthly
printed program guides list the shows on
all the major stations. But those schedules, and the satellite locations of the
shows listed, are subject to change. Wading through those lengthy schedules is a
challenge in itself.
The Uniden SQ590 IRD (integrated receiver/descrambler) makes it easy to
quickly locate your favorite shows in a

couple of ways. You can store up to 160 of
your favorite channels in memory for "instant" access. And, with the optional StarSight program -guide module, you have
access to an electronic program guide that
provides on -screen listings of programming. StarSight is available only by subscription, which typically costs as much as
a printed guide would. StarSight, however,
can prove to be far more valuable than a
printed guide.
StarSight allows you to customize the
program schedule to match your viewing
preferences. You can have it display only
those channels that you receive, and even
change the order to have the most frequently watched channels appear at the top
of the "page" and your least favorite at the
end. You can scroll through the list of
programming by time or by channel, or
even by category-sports, movies, comedies, drama, and the like. In fact, you can
even ask it to display just the baseball
schedule, or only action movies. When
you find the show you'd like to watch, just
highlight it on the menu and press ENTER
on the remote control. The IRD will automatically tune to that channel. As an added bonus, StarSight provides one-step
VCR recording. Simply highlight onscreen the show you'd like to record, and
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the StarSight-equipped IRD handles all
the technical stuff.
StarSight has been available for a couple
of years in TVs. VCRs, cable boxes, and
$s a stand-alone unit. (See the November
1995 Gizmo for complete details on the
system.) The Uniden SQ590 is the first C band satellite receiver to offer the onscreen program guide.
Although we were thrilled at the convenience that StarSight offered, we were
initially disappointed at how some of its
features were implemented. For example,
programming information-or even identification-was not available for all transponders. For example, NewsTalk Television, one of our favorites, wasn't listed.
We couldn't use StarSight to record it, or
even just to find out what's on.
The problem, it turns out, is that Uniden
elected to install a half a megabyte of
memory in its receiver. That, of course,
leaves only a finite amount of space for
program information-enough for a mere
150 channels.
As we were going to press, however,
StarSight was working on a new feature

called Customized Channel Lineup,
which would allow you to pick the 150
channels on which you wanted information. Best of all, those 150 channels could
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include the wild feeds that are constantly
sought after by many satellite TV watchers.
StarSight is not the only special feature
found in the SQ590's relatively small,
stream -lined package. Closer in size to a
VCR than to most other satellite receivers,
the SQ590 measures less than 15 x 15 x 4
inches. Its front panel sports only seven
buttons. However, those few controls can
be used to operate the most -often -needed
functions. The front -panel display is informative, showing the two -character satel=
lite name, the transponder number, and a
series of LEDs that indicate where the dish
is pointed in the arc. The SQ590 also offers an automatic setup system called
"ClarkArk," SCPC (single -carrier per
channel) audio reception, and several convenient operation features.

INITIAL SET UP OF THE SYSTEM
Setting up a satellite receiver after the
dish is installed is generally a tedious process, requiring the locations of all the satellites in orbit to be programmed
manually. Usually, that means moving the
dish east or west until a satellite signal is
found, and then identifying the satellite by
comparing the programming with a satellite TV guide. Once you identify the satellite, you enter its name and its polarity, and
you're ready to find the next satellite in the
arc. It's really not too difficult, but it is
time-consuming and tiresome.
The SQ590 has an automatic programming feature called ClarkArk. (We assume
that it's to honor Arthur C. Clarke, who
first proposed the idea of geosynchronous
communications satellites in the 1940s.)
Like other automatic programming features that we've seen, ClarkArk isn't perfect, but it is a help.
To use it, you must first set the east and
west dish limits in memory and then find
the locations of the first two east or west
satellites. Then just tell ClarkArk to do its
thing, and it moves throughout the arc
finding the satellites, peaking the location,
fine-tuning the polarity, and storing the
information in memory.
ClarkArk has a major advantage over

other auto -programming features we've
seen in that it is not limited to knowing the
satellites that are programmed in when it
was manufactured. That's important because the satellite arc is always changing
as new satellites are launched and old satellites are retired. The master list of satellite names, locations, and polarity can be
updated before ClarkArk is run.

24

Gizmo is published by Gernsback Publications, Inc., 500 Bi-County Blvd., Farmingdale, NY 11735. Senior Writers: Chris F.
O'Brian and Teri Scaduto. Copyright 1996
by Gernsback Publications, Inc. Gizmo is a
registered trademark. All rights reserved.

Satellite dealers and installers will love
the ClarkArk feature, because it should
save them a lot of time and trouble. Consumers and self-installers might find it
somewhat frustrating, however, unless
they are familiar with satellite TV and have
a list of active satellites and their locations.
Even with a list of active satellites, they
can run into trouble. For example, they
might not know whether they can receive
signals from Canada's Anik satellites or

Mexico's Solidaridad or Morelos satellites. They might end up confusing Clark Ark, which would mis -program the
locations. Fortunately, even if that happens, the fix is easy: Just tune to the mis programmed satellites and correct the information.
We found that out firsthand. When we
first installed our dish, we had it tracking
the C -band satellites perfectly, but we were
mis -tracking the Ku -band satellites. (Installing a dish for the Ku band is considerably trickier than C -band. If you don't
track it perfectly, you will not obtain satisfactory reception.) After tweaking the system and deleting the satellites that we
couldn't receive, things worked well. To
ensure that the receiver will function well
into the next century, its memory can store
up to 28 C -band and 28 Ku -band satellites.
Once you've located all the satellites,
you can store in memory as many as 160 of
your favorite channels for instant access.
Well, OK, it's not instant-you still have
to wait for the dish to move to the correct
satellite. But at least you don't have to
remember that the Sci-Fi Channel is on
Galaxy 5, transponder 4. You can call up
your list and choose the channel from
there. Of course, since we had StarSight,
we didn't need to use the favorite -channel
feature very often.
A built-in timer allows you to program
up to seven events over a two-week period.
At the specified time, the receiver will
automatically move to the desired satellite
and channel. That can be used in conjunction with a VCR for unattended recording.
Again, since we had StarSight, we didn't
have much need for the timer feature.
However, the on -screen menus made the
process easy.
A Ku -band channel -set feature allows
you to reassign channel numbers of Ku band transponders to correspond to what
might be printed in a program guide. That
is handy because there is no standard for
Ku -band transponder frequencies.
The SQ590 also has a few special effects features, including the ability to
freeze a frame of video, and the ability to
scan through a satellite's transponders by
displaying four or nine images on the
screen at a time.
A PIP or picture -in -picture feature is
also provided. The video for the PIP
frame, which can be moved to any of the
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four corners of the screen, must be fed to
the receiver's Aux input.

SCPC
Most people who don't have satellite
systems are unaware of the wide variety of
audio services on satellite subcarriers.
More than 100 subcarriers broadcast such
programming as FM radio stations including WFMT, a public radio station in Chicago, and WQXR, a commercial classical
station in New York. Non-commercial stations include the Voice of America, the
BBC World Service, and satellite -delivered in-store background music.
But even those dedicated satellite
owners who hunt out the wild feeds and
listen to satellite radio might not know that
there is another whole world of signals that
travel via satellite. Many of the channels
that appear blank on the TV screen are
actually chock full of such services as telephone communications and data distribu-

tion-and a dizzying array of audio
channels broadcast in what is known as the
SCPC format.
The main reason that most people don't
know about SCPC audio is that a special
receiver usually is required to hear them.
However, SQ590 owners can enjoy the
unit's built-in SCPC module.
SCPC stands for Single Carrier Per
Channel. Unlike the satellite audio channels that are "piggybacked" as subcarriers
of the video signal (making use of the
"left -over" bandwidth), each SCPC audio
signal has its own carrier. Because audio
signals have bandwidths far narrower than
video signals, a single satellite transponder (which has a bandwidth of 36 MHz),
can support 80 or more SCPC audio signals!.
Finding the services that are available
on SCPC reminded us a lot of shortwave
DXing, the hobby of trying to find distant
stations from around the world. Program
guides containing SCPC listings are not
readily available, and SCPC does not show
up on the StarSight guide. Satellite Orbit,
a monthly guide to satellite TV, occasionally lists a smattering of the SCPC services. An accurate guide is difficult to
publish because there are just too many
services, and they tend to come and go.
The amount of programming available
via SCPC services is astounding. Sports
fans will appreciate the ability to pick up
what seemed to be almost every professional game being played, as well as quite
a bit of minor-league action.
There's also a lot of talk radio, especially telephone call -in shows. Your local broadcast of Larry King's radio show,
for example, is likely received by your
local affiliates via SCPC.
Other services carried on SCPC include
network news. When you hear news at the
top of the hour, it's probably coming to

if

1

2
3

I
5
6
7

MAIN MENU.
QUI K -UNE
REPROGRAM SATELLITE
LOCK/UNLOCK CHANNEL.
CHANGE PASSWORD
FRON- PANEL
('MED)
SCAN TYPE
(SKIP)
SCAN DISPLAY (9)

:NSTALLATION' MENU

-

_

1

-

-

5 DIRECT SAT KEY SET

'

*USE # rAJ`I EW

7

:

PROGRAM SATELLITES'`

2 RF CONFIGURE
3 GLOBAL SH I F T
4 SET DISI- LIMITS

MASTER RESET
CLOCK SET
*USE #,VIEW
6
7

51 PM;

A

B

ADD/UPDATE SATELLITE
C-BAND

T3

TELSTAR-3'

123.0 N
***.*-I

M2 MORELOS -2
M1 MORELOS -1,
El ANIK-E1

***.*

.

,THIS SATELLITE HAS
.ALREADY BEEN
PROGRAMMED. DO YOU
WANT TO REPROGRAM

°-

Í

111.1 I
E2 ANIK-E2
107.3 I
S4 SPACENET-4 101.0 N
G4 GALAXY -4
99.0 I
*USE ^,vot.,SETUP,MENU

WARNING

-

THIS SATELLITE ?
(ENTER) FOR YES
(CNCL) FOR NO
*USE ENTER,CNCL

.

e

D

TELSTAR-1
T1-15
AUDIO TUNING
0 SCPC
1
FORMAT
(MONO).
2 AUDIO BW
(WIDE)
3 AUDIO SEEK( ON)
4 L / R
(6.80)MHz
.

TÉLSTAR-1 - Ti- E
,U_I DEQ TUUI NG
1 UIDEO.FINE TUNE
2 SKEW
3 POLARITY
(EL Zfl
4 EXTERNAL DEC (0FFI
S C/KJ
6 TI FILTER
t150-

1
.

-

`

-

(

-*USE #,A.,v,UIEI,Ü

.

(

:

*USE #.UIEW

E

F

The Uniden SQ590 sports a variety of setup and operational
menus. The main menu (A) provides' access to basic, everyday
functions. However, if you hold the menu button down for about
two seconds, you get into the "dealer-only" installation menu
(B), which is where the real fun begins. Adding satellites, or
changing their locations, is straightforward (C). The ability to
program in a new location in longitudinal coordinates is a great
convenience, as is tha ability to store the satellite's full name.
Even if an unsuspecting customer encounters a programming

menu, adequate warnings ensure that he or she won't do too
much damage (D). Satellite TV is not just video. A plethora of
audio programming awaits as well. The SO -590 offers the most often needed audio-tuning features (E). Only two audio bandwidths, wide & narrow, are supported. The addition of SCFC
capability is unique in the industry. Net all menus feature a solid
color background. The video -tuning menu (F) lets you see the
results of your adjustments immediately so that you can peak the
settings for the best picture.
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One of the best things about satellite TV is that you can never be
sure what you're going to find. The variety of programming available is astounding. Why be limited by the highlight films that
your local sportscaster thinks is important? You can catch then
all on satellite TV! (A). When Major League Baseball decides to
have regular -season inter -league play, you could get the details
live and uncut on satellite TV (B). Steve Forbes has long since left
the run for the White House, but C-band satellite TV let you see
more than what your local broadcaster probably chose to let you

see (C). Space Shuttle junkies can keep tabs on all of the latest
missions, plus a plethora of science programming on NASA TV
(D). Yes, it can get a little boring, but some of the behind -thescenes action can make for some interesting TV viewing. Here
(E), an audio technician adjusts Robert Redford's microphone in

preparation for an interview during the Sundance Film Festival.
Of course, there's plenty of ordinary programming available on
satellite TV, too. Shown in (F) is a scene from the movie White
Nights along with a typical VideoCipher display.
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StarSight has many display and information options. If you're
currently watching one channel, you might choose to display a
list of what's on next for several hours (A). Alternatively, you can
get a channel guide (8) that shows a grid of about an hour and a
half of programming. You can scroll through pages to get a
complete list. Channels can be arranged in any order you likefavorite channels could be listed first, for example. For satellite
TV, it makes sense to leave them in satellite order-tuning from
one end of the arc to the other can take more than a minute. If we

listed all movies together, we might betempted to switch from the
Independent Film Channel, in the middle of the arc, to Showtime,
closer to one of the edges. If you know what you want to watchsports, movies, or comedy-you car call up a list by program
themes (C). Most themes can be broken out by even finer descriptions (D). You don't necessarily have to tune to a movie to find out
what it's all about (E). Hitting the Info key gives you a reasonably
good capsule description of its offerings (F). Note that you can
still see the current programs at the screen edges.
27
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your local station via satellite. We've
heard feeds from CNN Radio, CBS, NPR,
Mutual, UPI, and others.
The biggest problem with receiving
SCPC services using a home satellite-TV
system is that most LNBs are not temperature-stable. Even an LNB that is excellent
for wide -bandwidth video might drift too
much for narrowband audio. We didn't
have problems with drift while we were
listening. However, we'd often return to
the SCPC receiver only to find that the
stations weren't where we expected them
to be.
The SCPC module cannot receive stereo. All SCPC carriers are mono; stereo
signals are sent as two separate carriers.
Stereo SCPC programming is sent in a
discrete format-the right and left channels are sent as separate carriers, and there
are no real channel -spacing standards. To
receive stereo, you need two receivers.
The SCPC module lacks a couple of
features that would improve it. One is expansion circuitry, which a commercial
SCPC receiver (generally costing many

thousands of dollars) requires because
SCPC signals are generally compressed.
To us, the fidelity of the receiver, when
connected to a good amplifier and speakers, was slightly worse than FM broadcasts. More troubling was the lack of a
bandwidth adjustment.
Even so, we greatly enjoyed using the
SCPC module. We loved having the ability
to listen to KIRO-AM in Seattle, Washington, with reception equivalent to local
stations. We enjoyed catching feeds from
everything from the Soldier's Radio Network to radio station WHO in Des
Moines, Iowa. We marveled at the sheer
overload of sports programming on the
satellites. With the SCPC module, who
needs video?
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BLOCK THAT SHOW!
Like all other consumer satellite receivers, the SQ590 has a slot in the back
for the insertion of a VideoCipher de scrambler module. This module is required to watch any of the scrambled cable
TV services.
While politicians are now hot on the
topic of the so-called V-chip, it's interesting to note that C -band VideoCipher
owners have always had the ability to block
access to movies according to their MPAA
ratings. Of course, those ratings apply
only to movies, and not all movies are
rated. It is not possible for the module to
lock out movies that are rated G (general
audiences) or NR (not rated).
The SQ590 does, however, allow you to
block access to individual channels, including those that are in the clear. So, for
example, if you wanted to protect your
children from the sex -channel promotional
pitches-or if you didn't want to be both-
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Feed Me!
C/Ku TRI-PAK FEEDHORN/LNB ASSEM-

From: California Amplifier, Inc.,
460 Calle San Pablo, Camirillo, CA
93012. Tel. 805-987-9000. Price: about
$399.
BLY.

Although one of the smallest components of a satellite -TV system, the electronic components mounted at the dish are
some of the most important factors affecting picture quality.
The parabolic satellite dish itself, of
course, is just a huge reflector. At its focal
point is a feedhorn and LNB or low-noise
amplifier and block downconverter. The
LNB takes the microwave signals that it
receives (3.7-4.2 GHz for the C band, and
11.7-12.2 GHz for the Ku band), amplifies
them, and then converts them to a lower
frequency that is sent to the satellite receiver for display.
The job of the feedhorn is to collect the
microwave signals reflected from the dish's
surface and feed them to the LNB. Of
course, anything mounted at the dish's
focal point will be illuminated by the signals reflected from the dish. But it will also
see noise and other off-axis signals. The
feedhorn must ignore such noise, without
ered by them yourself as you were flipping, you can block out that channel.
The menu system of the SQ590 makes
using the unit easy. For example, let's assume that you are trying to find a new
satellite, and you move your dish east to
where you think it should be. When you
find it, you don't have to go through the
sometimes tedious process of fine-tuning
its position and adjusting the skew. Instead, simply hit MENU, QUICKTUNE. The
SQ590 will peak the signal automatically.
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adding any of its own.
At the bottom of the throat of the
feedhorn is a small probe that can be
thought of as the actual antenna. That
probe transfers the collected signal to the
LNB. The probe is connected to a servomotor that rotates the probe to correspond to the signal's polarity.
For our installation, we could have
chosen to go with a feedhorn and LNBs
from different manufacturers. Instead we
decided to go with the Tri-Pak from California Amplifier (Cal-Amp). Because we
were installing the feed on a small dish, we
wanted to be sure that the components
would be designed to work together optimally.
The C -band LNB has a noise temperature of 20 K (kelvins) and a gain of 65 dB.
The Ku -band LNB is rated with a noise
figure of 0.7 dB and a gain of 59 dB. All
ratings are excellent. Again, because we
were going with a smaller dish, we had to
be sure to get the highest performance
LNBs we could. Because a small dish just
can't collect as much signal as a larger
one, we had to be sure to keep internally
generated noise to a minimum.
The results? Our system generated sparklie-free pictures on some of the weaker
satellites and transponders. We were
pleasantly surprised.

The SQ590 represents the best of
Its ClarkArk
system makes it easy to get up and running
so that video DXers can start searching out
programming right away. Its StarSight option makes it easy for more traditional
viewers to find the shows they want to
watch. The SCPC module adds scores of
audio feeds to scan and enjoy. And its
convenient on -screen menu system makes
everyday and advanced operations a
breeze.

both-no, several-worlds.

Dishing It Up
ORBITRON SX6 SATELLITE TV ANTENNA. From Orbitron, 352 S. Peterson St.,

Spring Green, WI 53588. Tel.
608-588-2923. Price: about $200.
New, higher-powered satellites are allowing smaller dishes to be used successfully in many parts of the country. We
decided to see whether a smaller dish
would perform well enough in suburban

New York.
Now, small is relative. Orbitron's SX6
has a diameter of only 69 inches
under six feet. That's tiny when compared
to the Orbitron SST10 that functions as our
main dish. But it dwarfs our 18 -inch RCA
DSS dish and three-foot dish for DMX
Music Express.
The real question we had was whether a
dish with only about one third of the collection area of our big dish could perform
adequately in the northeastern U.S. We
didn't really expect stellar performance on
the C -band, but we decided that even that
would be OK. We really needed it just in
the summertime, when the trees in a
neighbor's yard form a pretty effective
shield against satellite signals in the middle of the arc.
The SX6's focal length (the distance
between the face of the dish and its focal
point at the feedhorn) is 313/4 inches. Its
F/D ratio (the ratio of the focal length to
diameter) is 0.46, which makes it a fairly
shallow dish.
The SX6 calls for a 31/2 -inch (outside
diameter) schedule -40 pipe. That's not
something that's available at your local
hardware store-look in the yellow pages
under "Pipe." After the pole is installed,
the mount head is put in place on top of the
pole. Then we attached the mount beam,
which contains the spider arms to which
the dish is attached, to the mount head.
Our next step was to join the four petals
that make up the dish by bolting the section together snugly. Then we lifted the
reflector and put it on the mount, making
sure that the ribs where the panels are
joined were secure in the spider arms of
the mount. We inserted bolts loosely to
hold the reflector to the mount. Then we
temporarily attached the actuator to hold
the dish in place.
The next step was to attach the front
plate, and then to tighten all the bolts,
working from the outside in, making sure
that the sections were aligned properly,
and that the dish surface was smooth.
Then it was time to mount the four legs
that support the feedhorn. We much prefer
the quad -leg support over the so-called
"button -hook" support-it's just a more
stable configuration that doesn't give in to

just
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the wind. When we installed the feedhom,
only minor adjustments were required to
get the feed to the 313/4 -inch focal point of
the dish.
All that was left to do was to hook up the

electronics, set the polar-axis and declination -offset angles, and then align and track
the antenna so that it was precisely aimed
at the satellite arc.
Aligning an antenna to reliably track the
satellite arc can be an art in itself. The
basic procedure is a three -step process.
First, you must find the satellite that is
closest to due south of the installation location. For us, that satellite is Galaxy 6,
which we then used to peak the dish's
azimuth. Then you track the arc as far as
you can toward the horizon. When you
reach the last viewable satellite, you use it
to peak the dish's elevation.
Once everything was peaked, we got to
see just how well a six-foot dish could
perform. The results? Well, we're not
ready to give up our ten -footer yet.
On most of the newer, more powerful C band satellites, the signals were strong and
free of sparklies. The problem that we ran
into was interference from adjacent satellites. Satellites are separated by only two
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degrees. Unfortunately, a six-foot dish has
a broader view than that. Still, for the most
part, the SX-6 provided a very watchable
picture.
On Ku band, the SX-6 really performed
well. The dish has a higher gain at the
higherKu-band frequencies. The SX-6 actually outperformed our 10 -foot Orbitron
SST-10-but only because our ten -footer
is out of alignment, waiting for warmer
weather when we can get up on the roof
and give it the tuneup that it needs.
The bottom line is that for our northeastern location, the SX-6 is a compromise for C -band satellite TV reception. It
probably performs excellently in the middle of the country. Here at the edges, however, it doesn't deliver the quality that
satellite TV is capable of providing, and
should be considered only if there is absolutely no way to install a lager dish.
As a secondary antenna, the SX-6 performs marvelously. Now, if one of us
wants to watch some video programming
and the other wants to listen to some satellite audio, there's no more arguing. The
big disn can be used for Showtime, and the
six-footer can hunt out for strange feeds on
Ku band.
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Installing the Orbitron SX-6 is not difficult if you take it one step at a time. We started by installing the mount head on the pole, and then attaching the spider bracket to the mount head. We then temporarily attached the actuator to hold the spi-

der bracket steady. The next step was to assemble the lour petals of the reflector
on the ground, and then to hoist the antenna onto the spider bracket. Although it's
undoubtedly easier with two people, we didn't have any trouble getting around the
back side of the antenna to install a bolt through the spider bracket and reflector
to hold it in place. We next attached the center hub, arid then made sure that the
sections are aligned properly before we tightened all the bolts, starting from the
outside aid working in toward the center. We then fastened the LNIB support
brackets, and measured to make sure that the feed was positioned at the center
of the dish, and at the right distance from the surface. After we set the elevation
and declination angles with a protractor, we were ready to track the aic by hooking up a receiver right at the dish site.
31
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Home Base
QIK-BASE ANTENNA -POLE BASE. Manufactured by: Paullin Industries, Inc.,

1446 State Route 60, Ashland, OH
44805. Tel. 800-821-7384. Price: about
$90.

Installing a C -band satellite-TV antenna

isn't difficult if you understand how it
must be aimed at the satellite arc. However, one task that is difficult-backbreaking, even-is planting the pole that
holds the dish.
Traditionally, it requires a shovel and
post-hole digger, a wheelbarrow to cart
away the dirt, and to use when you mix the
concrete. Mixing the concrete often seems
like an art in itself. We always seem to go
back and forth between a mix that's too
soupy or too firm.
For this installation, we wanted to try
something different: The Qik-Base (pronounced "quick base") from Paullin Industries. The Qík-Base doesn't' rely on a
mass of concrete to hold the pole in place.
Instead, it holds the pole with a combination of tightly tamped dry concrete in a
narrow hole, a collar that clamps onto the
pole, and four steel angle -iron "roots."
We couldn't complete our installation in
the hour suggested by Paullin's literature,
but installing the Qik-Base is clearly a
one -person job. To start, you must dig a
16 -inch diameter hole about ten inches
deep. Then you have to create a narrowdiameter hole down another three to five

CIRCLE t;8 ON FREE INFORMATION CARD

feet.

Unlike traditional installations, the
Qik-Base relies on having a narrow hole.
The narrow hole in combination with the
tamped dry concrete is what keeps the pole
steady. For a three-inch pipe, you'd want a
four-inch hole; for a four-inch pipe, you'd
want a five -inch hole, and soon. No shovel
that we know of could create so narrow a
hole. The answer is to use an earth auger.
Fortunately for us, our sandy soil was easy
to bore with the auger, and rocks weren't a
problem.
After setting the pole in the hole, you
must add a dry mix of dry sand and cement. A mix of one part dry cement to
three parts sand is fine. We took the easier
way of just buying a bag of ready-mixed
Quickcrete mortar mix.
The dry mix is added to the hole, about
four inches at a time. Then a narrow wood
tamp is used to solidify the mix. As always, it's important to make sure that the
pole is perfectly plumb.
When the hole is full, it's time to install
the Qik-Base itself. The two halves of the
clamp are bolted loosely together and slid
over and down the pole until it rests at the

bottom of the
32

16 -inch

hole. Then the

clamp is tightened as tightly as possible to
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installing the pole for the dish was

prevent the post from turning. Four additional metal pieces are attached to the
clamps to act as guides for the Qik-Base's
angle -iron "roots." Then the roots are
pounded into the earth, the hole is filled,
the sod is replaced, and you've got one
sturdily mounted pole!
Not only was the Qik-Base easier to
install than a traditionally mounted pole, it
might have another major advantage a few
years down the road. If our neighbor's
young tree grows high enough
to block our v-ew of the arc,
we can simply pull up our
dish's "roots," and take our
Qik-Base to a better location.
Try doing that with a concrete mounted pole!

made easy thanks to the Qik-Base. We
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started with a rather ordinary hole
about ten inches deep an about a foot
and a half in diameter. Then we used
earth auger to drill a narrow hole
about tnree and a half feet further
down. The earth auger is the key
you can't dig such a narrow hole with
eiher a shovel or a post -hole digger!
Next, wa placed the post in the hole
aid made sure that it was plumb by

using the longest level we had, and by
checking in multiple locations around
the pole to ensure that it was true. You
can't track the satellites with a pole
that's not plumb! We then took a bag of
dry mortar mix and poured it slowly
into the gap between the pole and the
walls of the hole. We poured just four
inches at a time, and tamped the mortar mix with a thin, narrow tamp, being
sure that the pole remained plumb.
when the hole was filled, the pole
already seemed sturdy. But now we
had to make sure it stayed there. We
slipped the Qik-Base collar over the
pole, and tightened it at the bottom of
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the hole. Then we attached brackets to
hold the angle irons. We inserted the
aigle iron "roots," and then, working
around the base, we pounded them
evenly nto the earth. Again, we made
sure that the pole remained plumb.
This being the first time we used the
Cik-Base, we weren't able to complete
the job in the hour that Paullin
Industries estimated. Next time, the job
ould go much faster. However,
there's no doubt that we got it done a
lot faster than if we had used a concrete base! Something to remember.
The Qik-Base works very well for satelinstallations, but it should work
lite
equally as well for lamp poles, flag
poles, basketball backboards, or any
cumber of other projects that traditionally require a concrete base.
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Moving the
Dish
SKYLIGHTER DISH ACTUATOR. From:

Venture Manufacturing Co., 3636
Dayton Park Dr., Dayton, OH 45414.
Tel. 513-233-8792. Price: N/A.

A dish that can't move is a pretty boring
dish. An actuator arm is what gives a satellite dish the ability to find all of the satellites in the Clarke Belt.
With our six-foot dish, we didn't need
the world's largest actuator. We could get
by easily with an 18 -inch unit. There was
one main requirement that we had for our
actuator arm: It had to be reliable.
That's why we went with the Skylighter

from Venture Manufacturing. What sets
the Skylighter apart from most other actuator arms is its ball -screw mechanism.
Most actuators are acme types. They
consist basically of a threaded rod and a
nut. A motor turns the rod, and it moves
toward or backs away from the nut, which
is held in place. Attach the nut to a tube,
and attach the tube to a dish, and you can
move the dish by turning the threaded rod.
It's a simple machine. Usually, we feel
that the simpler, the better. But not with
actuators. If you've ever tightened a re-
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calcitrant nut or screw, you probably felt
the heat that is generated because of the
inefficiencies. Add in some wind load on a
dish, and you can imagine how hard an

actuator has to work.
The Skylighter's operating principle is
much the same as an acme actuator, but
instead of a nut, the threaded rod rides in
ball bearings. The threaded rod forms the
inner race for the ball bearings, and the rwt
forms the outer race.
The increased efficiency allows more of
the power to be used for the useful work of

moving the dish, not heating up a nut and
screw. That's a good thing, and is the reason that ball -screws are used to move airplane wing flaps and landing gears. We
were able to move the dish by hand-tuning
the actuator gears with our fingers.
OK. Our application isn't nearly as critical. But an actuator arm is something that
you want to think about only once-when
you install it. Hopefully, we'll forget completely about the Skylighter-until we put
up yet another dish.

It's not Cable
TV!
Earth-Pruf II Satellite Combination Cable. From: International Electronic Wire
and Cable Co., 89-1/2 O'Leary Drive,

Bensenville,

IL

60106.

r2 SLFE2 tC411E0 tSlttktt

CrVAtá.t,

fitt{ "vs:

Tel.

708-860-2210. Price: N/A.
Once you have your dish-complete
with actuator, feedhorn, and LNBs-erected, and your integrated receiver/descrambler set up on a shelf in your
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entertainment center, you have to supply a
means of communications between the
two: The signals from both feedhorns must
be sent to the receiver, and the receiver
must send control signals to the servo
motor in the feedhorn. Depending on the
distance between your dish and your receiver, that can require hundreds of feet of
cable. You need two coaxial cables to carry
the signals in from the C -band and Ku band feedhorns; three-conductor, 20 gauge stranded cable to link the IRD and
the feedhorn motor; 16 -gauge stranded cable to power the actuator; and three -conductor, 22 -gauge stranded plus bare wire
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for the actuator sensor.
In the old days, you had to run each of
those cables separately. Today, however,

it's easy to find all -in -one ribbon cable
specially made for satellite -TV installations. We used Earth-Pruf 11 flat satellite
combination cable from International
Electronic Wire and Cable Co.
The Earth-Pruf cable allowed us to keep
our cable runs neat and orderly, and its
double -shielded RG-6 coaxial cable ensured that our dish delivered the full output
of our LNB to our satellite receiver. With-
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out instruments, we could detect no loss
even with a cable run of more than 100
feet..
Unless your dish is mounted on the roof
of your house and the cable runs directly
down through the roof to your living room,
all of those cables are going to be subjected to the rigors of outdoor use. The
ribbon cable we used is intended for direct
burial. However, it's safer to run it through
PVC conduit for added. protection against
gnawing rodents or mishaps with a shovel
or weed -whacker.
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Has the search finally
ended for a practical way
to display 3-D images
on your TV set?

..._

-'1.90ERSYs

5

!S

ince the early days of

achieving

BY MARVIN MALLON

TV,

true stereoscopic-or 3D-image has
a

been an elusive goal. Electronics pioneers such as Lee DeForest (vacuum -tube and radio inventor), and
Vladimir Zworykin (inventor of the
camera -pickup tube) described 3-D
TV devices in their early patents. Attempts at stereo broadcasting using
anaglyphs (a pair of red and blue images) were made as early as 1953.
That technique has been used several times in the last decade, but due
to poor resolution and color accuracy, it leads to mediocre results at
best.
Well, while you should not expect to
see "Baywatch".beauties Jump off the

screen and parade around your living
room any time soon, the prospects for
seeing true 3-D TV in your home have
recently improved thanks to the development of a new technique. But
before we get into that, let's get a little
background on the development (or
lack thereof) of 3-D video to the present time.

Some Background. The most promising systems in use today for displaying stereo images require the viewer
to wear some kind of special apparatus. Those "glasses" contain either Iwo
separate video displays, or a pair of

that are synchronized to

eyepiece and see a magnified ob-

a single external display. In both
cases, the hardware required is relatively expensive, and the bulky head-

ject, Unfortunately, the creation and
transmission of an electronic hologram is presently not practical.

LCD shutters

gear is not conducive to long periods
of viewing. That kind of setup might be
fine for delicate microsurgery, but
probably will not be used to view your
favorite soap opera of the future.
There are, of course, other techniques, such as polarized projection
and prism glasses, which work very
well in film and print media, but are
not feasible using standard video
equipment. Yet another technique
makes use of the Pulfrich phenomenon, which translates horizontal
motion into apparent depth. At least
one attempt to exploit that phenomenon for 3-D was undertaken by
a major advertiser. Despite a huge
campaign to promote the broadcast
of a 3-D commercial during a past
Super Bowl game, the results left most
viewers overwhelmingly unimpressed.

3-D TV Without Glasses. Several
technologies exist for creating auto stereoscopic images, that is, images
that appear three dimensional without the use of special glasses. Holography can create truly amazing
displays, such as the holographic image of a microscope where the viewer can actually look through the
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Another scheme for auto stereoscopic viewing is based on the
segmented or lenticular screen. Recent 3-D still photography is based on
that approach. Baseball cards and
book covers have drawn on this technique for its curiosity value, While suitable for familysnapshots that show
Fido's tongue seemingly licking your
face, that concept is not immediately
adaptable for television.
Yet another means for displaying 3D images on an ordinary TV receiver
has been developed. The technique
involves alternating pairs of images or
parallax scanning. In essence, the
binocular views are presented to the
eyes sequentially over time. Although
both eyes see the exact same image,
the brain interprets the changing parallax information as depth cues. While
that adds a slight amount of artificial
motion to the scene, the brain can be
fooled to ignore it.
For example, consider the actual
image focused on your retina at any
given moment. Normal "saccadic"
eye movements and the motion of
the head and body cause that image
to change radically. Yet as you walk
down the street, the trees appear to
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remain stationary (that certainly

LEFT EYE SEES

RIGHT EYE SEES

makes the brain a far superior image
stabilizer than that found in any camcorder!).
That technique has been used by
one manufacturer, Vision Ill Imaging,
Inc., for their Vision III system for parallax scanning using a single camera. In
that system, a moving optical element within the camera lens provides
the various views of the scene. By
scanning the scene in a complete cir-

cle at approximately 4 Hz, the system
creates a strong sense of dimension,
sharpness, and overall realism. While
certainly not as dramatic as a 3-D

movie viewed through polarized
glasses, there definitely

is

an improve-

ment in perceived depth over that
provided by ordinary film or television.
The technique seems to exploit certain depth -mapping psycho -physical
mechanisms in the human visual system. Therefore, it is similar to other
monocular depth cues such as relative size, depth -of -field, linear perspective, interposition, and light and
shadow. Indeed, in images created
by the system, the 3-D effect is significantly stronger when viewed with only
one eye open!
The major drawback to the system
is that visual perception varies greatly
between individuals, so not everyone
gets the full impact of the Vision III
images. Some report a tremendous
sense of depth, while others report no
difference at all when compared to

normal two-dimensional images.
Some merely perceive the Vision Ill
images as being sharper. Whatever
the improvement, the main advantage of this system is that it is compatible with all present film and television
equipment, and does not require the
use of special screens or glasses for
viewing.

A New Technique. A novel technique for achieving 3-D television is in
development by a Los Angeles organization, INFINITY Multimedia of
Sherman Oaks, California. Best of all,
you needn't wear any red -blue, polarized, or liquid -crystal display (LCD)
shutter -glasses to view the astounding
effect of their projected three-dimensional images.
INFINITY has assembled a "proof -of concept" TV monitor based on the
1993 patented design of Dr. Adrian
38

Travis,

of Cambridge University,

En -

Fig. 1. We see in 3-D because the brain fuses the images seen by the left and right eyes
and extracts various depth cues from them.

gland. The unit does not require the
viewer to wear any distracting glasses
or headgear, yet provides stunning results-from the soft-drink commercial
witnessed only by wearing cardboard
red -blue glasses, to the more sophisti-

cated "electronic -shutter" headpiece, all suffer by comparison to this
revolutionary glasses -free technique.

How It Works. Autostereo vision (the
ability to perceive depth) is the result
of two phenomena, "stereo parallax"
and "movement parallax." As Fig. 1
shows, each eye sees a slightly different view of the world. Our brain receives two distinct images and fuses
them, resulting in 3-D depth perception. That results in "stereo (or binocular) parallax." Additional 3-D
information is generated when we
move our heads from side to side. That
enhances the effect and is the result
of "movement parallax."
In the Cambridge autostereo system, the lack of special glasses
doesn't diminish the three-dimensional effect obtained by stereo parallax.
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Additionally, the presentation takes
advantage of the movement parallax phenomenon as well. Both are
achieved by dividing the displayed
image into a large number of segments, with each slice containing a
view of the image taken from a slightly
different, adjacent position.
As Fig. 2 shows, this multi -view auto stereoscopic display requires multiple, distinct pictures of an object
taken from numerous adjacent viewing positions. Those multiple pictures
are flashed up a television CRT (while
an LCD screen could also be used, for
simplicity, we'll only deal with a CRTbased system for the balance of this
ACKNOWLEDGMENTS
This article was prepared based on a
witnessed demonstration of equipment
described, plus background information supplied by Peter M. Canepa, Vice
president of Technology and Brian H.
Ton, Chief Operating Officer, INFINITY
Multimedia. Additional technical information was submitted by Jeff Mazur,
,Director of Technology, ABC Television.

discussion) very quickly, in sequence.
At the same time as one of the pictures is being displayed, one of a set
of liquid -crystal shutters in front of the
CRT is opened. That makes the picture
visible to only a part of the area in
front of the display. The shutters determine where the observer can see
each of the pictures. The whole process is repeated very rapidly, sixty
times a second. Each of the observer's
eyes thus sees a series of very-short,
very -bright images of one of the pictures. The eyes integrate those short

picture bursts to give the effect of a
continuously displayed picture.
Because each eye sees a different
picture, the observer gets one of the
important 3-D depth cues; stereo parallax. Because he sees different pictures when he moves his head, he
gets another important 3-D depth
cue; movement parallax. Those two
effects combine to produce an illusion of real depth in the 3-D image.
The heart of the system is the special lens -shutter combination that is

mounted directly between the

CRT

CONTROL
CIRCUITRY

3D

DISPLAY

and the front viewing element, which,
in the case of the demonstration unit
only, is a Fresnel lens. See Fig. 3. At any
instant in time, the CRT is displaying a
full -screen image taken from one distinct vantage point. However, the
rear -lens element of the shutter assembly, through a complex design,
creates a Fourier transform of the image and presents it to the LCD highspeed electronic shutter.
The shutter, in turn, allows the image
to be seen only from the same vantage point as the original image was
captured. If the observer moves his ,
head to either side, the opaque
portion of the shutter (at that instant of
time) blocks out any view. The front
element of the lens steers the viewable Image to the observer.
As the numerous views of the photographed object are sequentially
displayed on the CRT, the shutter stays
in synchronization, and the end result
Is a sweeping display to the observer.
Appropriately, the entire device is

identified as a "time multiplexed,
multi -view system."

The Display Architecture. The
Cambridge display consists of two
major electro -optical components

Fig. 2. In the multi -view stereoscopic system, multiple distinct views of an image are
flashed onto a display screen in sequence, with an electronic shutter controlling which
of the images a viewer can see at a time.

and the associated drive electronics
(see Fig. 4). The electro -optics consist
of a high -brightness, high-speed CRT,
designed for use in projection televisions and the lens -shutter system previously discussed. The electronics to
drive those are custom circuits designed at Cambridge. The whole system has been assembled and tested
at Cambridge.

SHUTTER
REAR
ELEMENT

FRONT
ELEMENT

.
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SHUTTER
IN LENS SYSTEM

FRONT SCREEN
(FRESNEL LENS)
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-

5a

VIEWER SEES
3D PICTURE

Fig. 3. The heart of the system is the special lens -shutter combination that is mounted
directly between the CRT and the front viewing element.
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LIQUID CRYSTAL SHUTTER
WITHIN PROJECTION LENS

level of brightness requires a 130 -volt
peak-to -peak video signal, leading to
peak screen loading of 70 watts. As a
result, the CRT face plate is liquid
cooled. Peak image luminance at the
face plate is 34,000 cd/m2 (10,000

HIGH SPEED
CRT

VIDEO
AMPLIFIER

foot -lamberts). Compare that with
around 150 foot-lambert for typical
FRESNEL
LENS

INPUT SIGNALS
VIDEO
H -SYNC

V -SYNC

Z-SYNC

Fig. 4. The display device consists of a high-speed, high -brightness CRT, the lens/
shutter assembly, and the controlling electronics.
The CRT is a 9 -inch projection tube,
with a usable picture area of 160 mm
by 120 mm (8 -inch diagonal). That CRT
is the largest high -brightness CRT that
was readily available. The phosphor is
a Zn/CdS P4 white phosphor, chosen
for its high sensitivity and fast decay
time of approximately 60 microseconds to 10% of peak light output. It is
a combination of yellow and blue
phosphors, both with similar decay
times.
The lens -shutter system was built
around a 5 -inch projection lens, the
largest readily obtainable. It is made
of multiple plastic and glass elements.
Those were calibrated and their
mount was then re -machined to allow for insertion of the liquid -crystal

shutter.
The shutter, made by British manufacturer Thorn EMI, is a ferroelectric
liquid -crystal element. It consists of a
linear array of 16 segments, each forming a vertical slot. The active area is
100 mm by 100 mm, Each segment is
6.25 -mm wide by 100 -mm high, and
switches in less than 100 microse-

conds.
The front Fresnel lens is a commercially available plastic lens. The image of the CRT forms on a 200 -mm by
VIEW NUMBER 4

VIDEO

NI

5

6

7

160 -mm area of the lens
agonal).

(10 -inch

di-

That optical system was relatively
simple to build. There are no critical
optical dimensions, apart from the
fabrication of the liquid -crystal shutter. Even in the shutter, the critical dimensions are well within commercial
liquid -crystal manufacturing parameters, so that it can be made by a

commercial LCD supplier.
The electronics that drive the CRT
and the LCD were designed at
Cambridge. The CRT electronics consist of horizontal- and vertical -scan
circuitry, a video amplifier, and
power-supply and CRT-protection circuitry (not shown). The frame rate is
between 450 and 1050 Hz, depending on the number of views. The line
rate is 150 kHz. The video amplifier has
a bandwidth of 150 MHz.
Those frame and line rates are substantially higher than used in conventional CRT displays. For example, a
1280 x 1024 computer -video display
would typically have a frame rate of
60 Hz and a line rate of 64 kHz. The
video -amplifier bandwidth of 150 MHz
is within the performance ability of
conventional high -specification CRTs.
However, to drive the CRT at a high
8

1

2

3

4

Jl,,0114/i90111

H -SYNC

V -SYNC

Z -SYNC
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Fig. 5. Here are the drive signals for an eight -view, non -interlaced autostereo image.
The entire cycle repeats at 60 Hz.
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standard television displays.
The electronics for the liquid -crystal
shutter are relatively straightforward,
producing a series of plus -or -minus
40 -volt and plus-or -minus 5 -volt pulses
to turn the appropriate liquid -crystal
segments on and off in synchronization with the CRT image. Ferroelectric
liquid crystals are, however, still in their
infancy, and much experimentation
was required to determine the voltage pulse timings.
The liquid -crystal shutter has to be
synchronized with the image on the
CRT. The shutter is stepped during
each vertical retrace of the CRT. It is
reset to its initial position by an external "Z-sync" synchronization pulse.

Color. Thus far, the system discussed
has been monochromatic (black and -white). The obvious way to extend
the system to color would be to use a
three -gun shadow mask CRT. That, unfortunately, is not presently possible
because the high beam current re-

quired would destroy the shadow
mask. That leaves two options: either
three separate red, green, and blue
display devices, combined with some
mirror arrangement, or a color sequential system using a fast -switching
color filter and the fast black -and white CRT already used in the monochrome display.
The first option requires precise
alignment of the three display devices and complex combining optics.
Neither of those is an insurmountable

problem and that approach might
be used in the future. In the short term,
however, due to cost considerations,
the switching color -filter approach is
the one being pursued. The sole disadvantage of that approach is that
each view direction must be displayed three times: once for red,
once for green, and once for blue.
That reduces the maximum possible
view directions from sixteen to six, and
decreases the light transmission.
Initial experiments in sequential
color were made using a rotating six segment color filter (two segments of

each primary color), reminiscent of
the early experiments in color 1V. Rotating at 1500 rpm, that filter provided
the first 24 -bit full -color auto stereoscopic images on the display.
However, that mechanical device is
unsuitable as a commercial solution;
for one thing, the outer rim of the rotating filter spins at a speed of 55 mphl
A more suitable mechanism was
found in the form of a Tektronix liquid crystal color shutter. That commercially available shutter consists of two
consecutive switched liquid -crystal
color filters, one switching between
red and cyan, the other between blue
and yellow.
How well does that display reproduce colors? Observations reveal
that the system gives at least adequate renditions of all three primary
colors. Although the pure red is unsaturated, flesh tones are acceptable, and color gray -scaling is very
good. At peak brightness, the display
produces 100 cd/m2 (30 foot-lambert). The maximum resolution of the
color display is 640 x 240 pixels, 6
views, 24 -bit color at a 50 -Hz refresh
rate when driven from a computer. A
live video system developed at
Cambridge can provide six views of
full color video at a resolution of 384
x 288 (half PAL).
Work on the display system is continuing. Already a prototype 25 -inch
diagonal display has been created
by rearranging the projection lens,
and installing a 500 -mm by 380 -mm
Fresnel lens. The next step in the development phase is to produce a
color display with higher resolution
and more views.

KEYBOARD
STANDARD
MOUSE

3D

MOUSE

LABORATORY
NETWORK
INPUT
DEVICES

ETHERNET

tical synchronization channels. All
channels are running at the appropriate fast field rate. Each view is sent to
the display in a separate field with the
views being sent sequentially left to
right. One extra synchronizing signal is
required on a separate channel. This
azimuth -sync or Z -sync signal tells the
display which field represents the leftmost view. Z -sync consists of a pulse

16MB
RAM

486

PC -AT

BUS
BUS
INTERFACE
MERLIN
BUS

MERLIN GRAPHICS CARD

4MB
VRAM

DAC

SYNC
GENERATOR

TMS
34010

H & V

Z -SYNC

VIDEO

16MB
DRAM

1860

SYNC

Fig. 6. The image source for the display could either be live or computer-generated
video. Here's the architecture of the system used to generate computer images for the
demonstration display.

that occurs during the field Immediately prior to the left -most view.
Using more -or -less conventional
video allows any flexible video -output
system to be used to generate signals
for the display. The Cambridge group
uses an off-the -shelf Merlin graphics
card, produced by Datapath, installed in a PC. A variety of interactive
software has been written for that
card to demonstrate the capabilities
of the display. The majority of the software is built on top of a graphics -pro -

Image Sources and Examples.
Images can be sent to the autostereo
display from Iwo sources at present: a
computer or a live video system. The
display takes a standard video signal
as input. That signal, see Fig. 5, consists
of a single monochrome video channel and separate horizontal and ver-

DISC
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gramming library (written at
Cambridge) that handles all of the
autostereo-image generation, leaving the programmer free to concentrate on the application.
Software has also been written for
displaying pre -rendered autostereo
images and animated image sequences. A variety of Interested parties have provided sets of such
images; those range from scientific
images to video -game scenes.
The autostereoscopic camera system, also developed at Cambridge,
produces live autostereo video for the
display. The system multiplexes input
from six (color) or eight (monochrome) cameras and produces a
video stream and synchronization signals for the display.
Figure 6 shows the architecture of
the current computer system used to
drive the display. The host PC acts as a
server for access to disk, input devices,
and the network. The i860 on the
graphics card is the main processor
and performs all of the rendering. The
TMS 34010 generates the Z -sync and
ensures that the correct field is being
output by the DAC at all times.
(Continued on page 74)
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This circuit could keep you out of a few
accidents, and could possibly even save. your life.

óa

BY ANTHONY J. CARISTI

ou will be hearing a lot about
daytime running lights in the

daytime running lights have been
mandatory in new cars in Canada for

cycle power oscillator that allows
pulses of current to be applied to the

near future. Actually, you have

many years.)
However, there is no need for you to
wait until you purchase a new car or
truck to benefit from the new safety
advantage. You can equip your vehicle right now with the Daytime Running Lights described in this article.
Our DRL add-on is a simple circuit that
is completely automatic in operation
and will not interfere with normal operation of the headlight system of the
vehicle.
When most people hear about
daytime running lights, they wonder
why you can't just turn on a vehicle's
headlights during the day. What they
don't know is that there is no need to

headlights whenever the ignition of
the vehicle is turned on. Because of
the variable -duty -cycle system, there
is no need for high -wattage current limiting resistors that are expensive
and bulky, and which would generate
undesirable heat.
The 12 -volt DC power that drives the
circuit is taken from Iwo sources in the
vehicle. Power for the headlights is
provided by the vehicular battery
and generator system, and is input
through fuse F1 to the circuit. The
power source for the digital or logic
part of the circuit is the +12 -volt line
that feeds the ignition system of the
vehicle. When the ignition is turned
on, the circuit is on, and when the
ignition is turned off, so is the circuit.
When the ignition is on, power is
applied through D1 to operate IC1, a
555 timer that is connected as a free running multivibrator. The frequency
of operation of IC1 is determined by

probably seen some vehicles that
have that feature, which maintains
automotive headlamp illumination
whenever the vehicle is in operation.
Studies have shown that when vehic-

ular lights are operated during
daylight hours, there is a significant
decrease in accidents. That makes a
lot of sense-it's easier to see a lighted
vehicle.
Furthermore, the use of daytime
running lights is important because
many drivers neglect to turn on headlights when poor visibility conditions
exist during rain, snow, fog, and twilight
hours. Driver apathy is so bad that
some states have been forced to enact laws to force all drivers to turn on

their headlights when the windshield
wipers are operating. Eventually,
when all vehicles on the road are
equipped with daytime running lights,
accidents are sure to decrease. As a
result, many 1996 -model vehicles will
be supplied with the feature as stan42
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dard equipment. (Incidentally,

have full headlight intensity to
achieve the desired effect. Additionally, it would not be a good idea to
expose all oncoming traffic to the full
glare of headlights. For those reasons,
a diminished amount of brightness is
produced by the DRL circuit,

Circuit Description.
is

shown in Fig.

1. It is

The DRL circuit

a variable -duty -
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potentiometer R1, resistors R2 and R3,
and capacitor C2. Pin 3 of IC1 provides the output of the oscillator; the

dV-

+12V
D1

F1

1N4002

D2

10A

1N4002

IGN

Cl
100

A

and D4, to each of the low -beam
headlights of the vehicle. The diodes
provide isolation between the DRL circuit and the electrical system of the

C3
107

vehicle.
The design of the circuit makes it
possible to add second pairs of hexFET transistors and corresponding diodes to the circuit and have them
driven by IO2-c, Thus, if desired, the
taillights of the vehicle may also be
used for DRL operation.

i

14
1

3

GND

.

j2

R1

500K
INTENSITY

4

IC2-a
7

1/4 CtX001

e
6

9

IC2-t:
1/4 C04001

R2
IC1

555

--

10K

IC2-c

,Construction.

1/4 Cº4001

7

R3

47K

6.
D4

R4

C2

_

HER602

.r 10K

HEAD
LAMP

Fig. I. This is the schematic for the Daytime Running Lights circuit. Potentiometer RI
can be used to adjust the intensity of the headlamps.

duty cycle is determined by the following ratio:
(R1

+ R2)/R3

Potentiometer

allows the duty
cycle of the negative part of the
waveform to be adjusted from about
10% to almost 50%. That adjustment
capability is provided so that the intensity of illumination can be set as
desired. Note that the maximum intensity of the lights is held to less than
50%, as determined by the output at
pin 3 of 101.
A set of logic gates (IO2), powered
by the battery and generator, is used
to control the operation of the circuit.
When the ignition is off, the logic output of pin 3 of IC2-a is high because
the input voltage to pins 1 and 2 is
zero. That output voltage is inverted
by IC2-b and again by IC2-c, resulting
in a high logic level fed to the gate of
hexFET transistors Q1 and Q2. Under
that high -logic condition, the transistors are not forward -biased and the
headlights remain off.
When the ignition is on, the oscillator is powered through Dl. The
pulse train output of 101 is inverted
twice, by IC2-b and IC2-c, and ultimately appears simultaneously at the
gates of Q1 and Q2. Those two transistors then feed + 12 -volt pulses
through their respective diodes, D3
R1

PARTS LIST FOR THE
DAYTIME RUNNING LIGHTS
SEMICONDUCTORS

ICI -555 timer, integrated circuit
IC2-CD4001 quad 2 -input NOR gate,
integrated circuit
Ql, Q2-IRF9Z30 hexFET transistor.,
DI, D2-1144002 silicon diode ;
D3, D4-HER602 silicon diode
RESISTORS

The author's prototype for the DRL circuit was built on a
printed -circuit board. That method of
assembly is recommended because
the rattling environment of a moving
vehicle could damage and weaken
other forms of electrical connections,
such as point-to-point wiring. If you
would like to etch your own PC board,
a full-size template is provided in Fig.
2. Or, you can order a drilled and
etched board from the source given
in the Parts List.
To make assembly easier, use the
parts -placement diagram shown in
Fig. 3. Begin by installing a fuse mount
for F1; however, do not insert the fuse
yet. Then go on to mount the resistors
and capacitors, being sure to orient
the polarized capacitors properly.
Also install the potentiometer at this

point.

Solder five 16 -gauge, insulated
stranded wires to the board to allow
for the ground, power, and headlamp

(All fixed resistors are 1/4 -watt, 5%
units.)
R1-500,000 -ohm potentiometer,
PC _mount
R2, R4-10,000 -ohm
R3 -47,000 -ohm
ADDITIONAL PARTS AND
MATERIALS

Cl, C3 -1C0 -µF, 25-WVDC,
electrolytic capacitor
C2
-µF, ceramic-disc capacitor
F1 -10-ampere fuse, 3AG or similar
Printed-circuit materials, enclosure,
fuse holder, 16 -gauge stranded
wire, 12 -volt test lamps (2), SPST
test switches (2), electrical tape,
wire, solder, hardware, etc.

-0.l

Note: The following parts are

available from A. Caristi (69 White
Pond Road, Waldwick, NJ 07363):
etched and drilled PC board$14.95; IC1-$2.50; IC2-$2.50.
Please add $4.00 postage and
handlings NJ residents also add
appropriate sales tax.
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2 INCHES

Fig. 2. If you'd like to etch your own PC
board, use this full-size template.
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connections shown. The wires should
each be as long as necessary to
reach all the appropriate points in
your car's electrical system (that will
depend on where you plan on
mounting the circuit; more on that
later). If possible, four or five different
colors should be used to help avoid

-+
C3

IC2

GND
C2

-R3=

mistakes in wiring.
Use two pairs of long -nose pliers to
bend the leads of the transistors at
right angles as far from their cases as
possible. Then mount the two transistors flat against the board. Because
the transistors normally run hot, you
might want to also install a small, insulated heat sink for each. Secure each
transistor to the PC board using suit-

able hardware.
Next, mount the diodes, followed by
the two integrated circuits. Make sure
all those components are oriented
properly. To complete assembly, insert
a fuse into the holder.
Double-check the board at this
time for any mistakes you might have
made. When you're satisfied with the
board, place it into a small, covered,
plastic enclosure to protect it from dirt
and inadvertent short circuits. Drill
holes in the sides of the enclosure for
the two input power leads, ground
connection, and two output wires.
Your DRL circuit is now ready, but
don't attempt to install it in the vehicle
at this time. It must first be tested to
ensure that it is working properly.

Preliminary Test. To perform the initial test of the circuit, a source of 12 volts DC is required. You will also need
a voltmeter, and an oscilloscope to
observe circuit waveforms. You will
also need two SPST switches and two
small, 12 -volt lamps; the latter will be
used as test loads to simulate the
headlamps. Be sure the power source
is capable of driving both lamps simultaneously.
Figure 4 shows how to wire the test
setup. The small -circle connection
points correspond to the points on the
DRL circuit board. When the test circuit
is connected, turn the power supply
on, close test -switch 1, and leave test switch 2 open. Both lamps should be
extinguished as a result.
If one or both of the lamps light,
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troubleshoot the circuit before proceeding with the checkout. Measure
the voltage at the gate of Q1 and Q2.
Normal indication is about + 12 volts.

R4

Q2

Q1

.

D3

IGN

p4

TO
HEAD
LAMP

D2

N
+12V

D1
F1

CAP

--

TO
HEAD
LAMP

Fig. 3. Use this parts -placement diagram as a guide when assembling the PC board,
and when connecting it to your vehicle.
TESTSWITCH 1

0

Installation and Adjustment. There
0+12V

TESTSWITCH 2
+12V

O

OIGN

-12V

Fig. 4. This simple test setup will let you
determine if your DRL circuit is working
before you install the latter in your
vehicle.

the gate voltage of Q1 and Q2 is not
+ 12 volts, check IC2 and its associated wiring. Also check the orientation of the other parts again; if one or
more is positioned incorrectly, it is posIf

sible some of the parts are now
damaged and new ones might be
required.
Once the first test is complete, close
test -switch 2. Both test lamps should
glow. Adjust R1 over its range and note
that it is possible to vary the brightness
of the lamps. Then set R1 to mid position.
If the lamps do not light, and you
already checked the orientation of all
the parts, connect an oscilloscope to
pin 3 of IC1 to ascertain that the chip is
oscillating. If the waveform is absent,
check R1 -R3, and C2. If they're okay,
try a new chip for IC1.
With the preceding tests completed, the DRL circuit is operational. It
is now ready to be installed.
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are literally thousands of vehicle models in use today, so it is not possible to
address the particular DRL installation
details for each and every one here.
However, most vehicles have a simple
power on/off switch and a highbeam/low-beam switch that operates the headlamps. The following instructions were written with that in
mind.
Before starting, for safety, disconnect the ground (chassis) wire from
the vehicle's battery. Then mount the
DRL enclosure near the front of the
vehicle where it is close to the headlamps. Be sure to choose a location
that is protected against engine heat,
rain, snow, and road. hazards (pebbles, etc.).
See Fig. 3 again before making the

following connections. Splice one of
the wires labeled "To Headlamp" to
the low -beam wire of the left headlamp. In other words, remove a small
amount of insulation from the low beam wire and wrap the wire from
the DRL circuit around it. Solder the
connection and then insulate thoroughly with plastic electrical tape. Because the lamp has three wires-high
beam, low beam, and ground-be
sure to properly identify the low -beam
wire. If in doubt, use a voltmeter to
check which wire is hot when the low
beams are operated by the instrument panel switch. Repeat the operation for the right headlamp.
Splice the wire labeled "+ 12V" to
the heavy-duty lead that comes off
the positive side of the battery. Many
(Continued on page 68)
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See at a glance what a room's
temperature is within two degrees.
BY WILLIAM SHEETS AND RUDOLF E GRAF

Most

homes have several

rooms that are not
equipped with thermostats.
it's often difficult to determine how the heating or air-conditioning system is working in such
rooms. A simple way to overcome that
problem is to install a room thermometer, and if you're like most hobbyists you'll probably want to build

As

a result,

your own.
The LED Thermometer described in
this article is perfect for room -temper-

ature applications. It displays the temperature within a range of 60 to 78
degrees Fahrenheit, using ten LEDs as
a readout; each LED represents a two degree step. The unit can be set to
indicate temperature by either lighting just the appropriate LED, or all the
LEDs up to and including the correct
LED, forming a kind of bargraph dis-
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where the actual tem-

perature -determining process occurs. Here's how that works: IC2 has ten
internal comparators, the output pins

of which are connected to
voltage input to pin 5
compared by IC2 to the voltages at
pins 4 and 6 (more on those reference
LED1-LE D10. The
is

voltages in a moment); that process
determines which LED or LEDs light.
The LEDs can be set to light either one
at a time (dot mode) or progressively
(bar mode). When jumper JU1 is not
installed, dot mode is enabled, and

the temperature in the room is, potentiometer R1 will have to be calibrated
exactly (but more on that later).
The output of 101 is fed to pin 5 of
IO2, an LM3914 LED bar- or dot -graph
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Thermometer is shown in
Fig. 1. As shown, the circuit is powered
by a 9 -volt battery, B1, but can easily
run off any 7- to 10 -volt DC power

early proportional to temperature. Al -
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supply.
At the heart of the Thermometer is
101, an LM34 temperature sensor. That
device produces a voltage between
the V., and GND terminals that is lin-
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addition to being useful, the project is also a good introduction to
working with bar- and dot -graph displays and drivers, and temperature
sensors and their applications. And
depending on the LED colors and
type of enclosure you use, the project
could make an interesting con-'
versation piece as well.

(7-4)
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for the

driver, which

millivolts per degree Fahrenheit,101 is
connected in a resistor network
(made up of R1-R3) with a gain that
provides an output of 40 mV/°F. Capacitor Cl is used as a noise bypass
across R1 and R2. Because the voltage output by 101 will be used by the
rest of the circuit to "determine" what
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Fig. I. Here's the schematic for the LED Thermometer. An LM34DZ temperature
sensor, ICI, outputs a voltage that changes with temperature. The circuit interprets
that output and displays the temperature in two-degree steps using LED! through
LEDIO.
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when the jumper is installed, the chip
is in bar mode.
In dot mode, the LED that corresponds to the correct input voltage (in
other words, temperature) lights by itself. That way, when the input voltage
increases, an LED representing a higher temperature will light, and the LED
previously lit will extinguish. In bar
mode, the LED representing the temperature and all the lower LEDs stay lit.
Each mode has its advantages-the
dot mode uses less current because
only one LED is lit at a time, but the bar

mode

easier to read at a glance.
and capacitor C2 provide
decoupling for the LED -supply circuit.
If bar -mode operation is desired, it is
recommended that you reduce the
value of R8 to 15 ohms.
In order to display a range of 60°F to
78°E pin 6 must have a reference of
3.345 volts and pin 4 should have a
reference of 2.545 volts. Those values
are obtained through adjustments of
potentiometers R5 and R7 (we'll deal
with calibration later on).
is

PARTS iL6ST FOR THE
LED THERMOMETER

Resistor R8

SEMICONDUCTORS

ICI-LM34DZ temperature sensor,
integrated circuit

LC2-LM3914 LED bar- or dot-graph
driver, integrated circuit

LEDI-LEDIO-Light-emitting diodes
any color
RESISTORS

(All fixed resistors are 1/4 -watt, 5%
units.)
RI. R5, R7-1000 -ohm trimmer

potentiometer

Construction.

The authors' prototype for the LED Thermometer was
built on a printed -circuit board. If
you'd like to do the same, you can
either use the template shown in Fig. 2
to etch your own board, or buy a pre etched and drilled board as part of a
kit of parts available from the source
mentioned in the Parts List. Another
option is to build the circuit on a perforated board; however, you will have to
make some consideration for 101's
placement (more on that in a mo-

ment).
If 'you decide to use a PC board,
refer to the parts-placement diagram
shown in Fig. 3 when assembling the

circuit. You should decide which
mode (bar or dot) you want the circuit

F4----

to work in before you begin. For bar
mode, install jumper JU1 and a 15 ohm resistor for R8. For dot mode, omit
that jumper and use á 100 -ohm unit
for R8.

1-3/4 INCHES

You can use this full-size
template to etch your own PC board for
the Thermometer.

Fig. 2.
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Fig. 3. If you're building the Thermometer circuit on a PC board, use this parts placement diagram as a guide.
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see text)

ADDITIONAL PARTS AND
MATERIALS

'

Cl -1
50-WVDC, electrolytic
capacitor
C2-10 µF, 16-WVDC, electrolytic
capacitor
Sl-SPST switch

-9

-volt alkaline battery
Printed -circuit materials, suitable
enclosure, 18 -pin IC socket, wire,
solder, hardware, etc.
B1

Note: The following is available from
North Country Radio (P.O. Box

53; Wykagyl Station, New
Rochelle, NY 10804): complete kit
of parts including an etched and
drilled PC board and power
connector (but no enclosure)$23.00. Please add $4.50 for
shipping and handling; NY
residents please also add 8.25%
sales tax.

switch

..-

15 -ohm,

and potentiometers to the board.
Install the two electrolytic capacitors to the board and double-check
their polarity against the parts -placement diagram. Continue assembly by
soldering to the board Iwo wires for
connections to the battery snap and

R8'

Ca

R2 -2200-ohm
R3 -1000-ohm
R4 -1500 -ohm
R6-470 -ohm
88 -100 -ohm (or

Mount a socket for IC2, but don't
install it yet. Then solder the resistors

C2

--R6--

J

S1.

Mount the LEDs next, making certain that they are oriented properly.
You can use any combination of LED
colors you like, but remember that all
LEDs are supplied the same drive current. If you find later that an individual
LED is too bright, you can use a shunting resistor across it to reduce its drive
current.
Next mount 101. If you're building
(Continued on page 74)

BUILD A

HIGHVOLTAG E
POWER
SUPPLY
Use it to light a neon tube
or in any other
high -voltage application.
BY VINCENT VOLLONO

Anyone who has experimented
with high -voltage power supplies knows that they can be
used in a lot of projects. Take a look at
the photo on this page, for example,
and you'll see an obvious one-lighting a neon tube. The High -Voltage
Power Supply described in this article
delivers 500 volts of high -frequency
AC (15 kHz) that can be used for that
very application, or for some others
we'll look at briefly later on.
Why Neon? When it comes to impressive, eye-catching lighting displays, neon has to rate among the
top. Neon is used by almost all kinds of
business from pizza shops to clothing
stores to attract their potential customers, but it can also be used as a
neat decoration in the home as well.
Let's look at how the neon -tube application for the high -voltage supply
works.
A neon tube is made as follows: A
glass tube is emptied with a vacuum
pump to a pressure well below atmospheric. Then, a very small amount
of neon gas is inserted into the glass

tube, which is sealed airtight after
that.
To make a neon tube actually give

off light, you have to use a suitable
power source. Such a power supply
must provide a voltage high enough
to ionize the gas mixture inside the
tube, causing an excitation of the
neon gas atoms that results in a bright
discharge. The High -Voltage Power
Supply can easily power a six-inch
neon tube.

Circuit Description.
for the Power Supply
Power for the circuit

The schematic

shown in Fig. 1.
supplied by a
step-down transformer, T2, and full wave bridge rectifier, BR1, which convert 117 -volts AC to 12 -volts DC. Capacitor C3 acts as a filter.
The heart of the circuit is a Schmitt trigger hex inverter, U1. Capacitor Cl,
resistor R1, and potentiometer R2 are
connected to one section of the inverter, U1 -a, to form an oscillator that
runs at approximately 15 kHz (because U1 is a Schmitt trigger, the out-

put squarewave

put is used to drive the switching transistor, Q1, which in turn switches the
primary windings of the ferrite -core
transformer, T1. Approximately 500 volts AC at 15 kHz are output from the
secondary of that transformer.

is

is

is

very clean).

Adjusting R2 varies the frequency.
The output of the oscillator is fed
into the remaining five inverters (U1 -b
through U1 -f), which are connected in
parallel to create a buffer that is capable of increasing the drive current
of the oscillator, The squarewave out-
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Construction.

The author's prototype was built on Iwo separate perfcrated boards, using point-to-point
wiring, and was mounted inside a
plastic project box. Two boards were
used to separate the power -supply
section of the circuit from the osTry to keep all the wiring in this
project as short as possible, especially
the high -voltage wire from the ferrite

cillator.

transformer.
Begin assembly by mounting iron core transformer T2 on a perforated
board. Then mount the bridge rectifier and capacitor C3 to the board
as well. Connect all the components

and then attach the power cord,
plug, and switch to the primary of T2.
Wire the components for the oscillator onto another board. Start with
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the resistors, capacitors, and potentiometer. Then attach the fuse and the
ferrite transformer, T1.
Transformer T1 in the author's pro=
totype was made using a pot core
and magnet wire. To make your own
transformer, take a pot core and begin' by winding 500 turns of 30 -gauge
magnet wire for the secondary. Wind
the layers in even, straight turns to ensure space economy and improvement in efficiency. When you're done
winding the secondary, spray it with
an insulating product such as NOARC. Then cover the secondary with
an insulating layer or two of scotch
tape before winding the primary over
it. The primary is made by winding 20
turns of 22 -gauge magnet wire over
the insulated secondary.
The last on -board component to
mount is U1. Then mount switchingtfansistor Q1 (which handles a fair
amount of current) off -board and adequately heatsink it for proper operation-it should only run slightly warm.
When the unit is completed as described, it is capable of delivering up

to four watts of power, in a relatively
small package. By using a higher rated switching transistor and increasing the current flow, you can boost the
output power. If you do that, though,
make sure that all the components
used are properly rated to handle the
increased current flow.

and turning it on, keep the following in mind: The output of the High Voltage Power Supply will cause you
to receive quite a shock if you come in
contact with the output terminals of
T1. Be extremely careful when you are
close to that transformer, and never
touch any component of the circuit
when the unit is plugged in.
Turn on the Supply and, depending
on what application you use it for, you
should know pretty quickly if ifs working properly or not. In case of a problem, first check to make sure that the
power -supply board of the circuit is
supplying 12 -volts DC to the oscillator
board. If it's not, then check your wiring
to make sure
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RESISTORS

(All fixed resistors are
units.)

1/4

-watt, 5%

R1-I500-ohm
R2-10,000 -ohm potentiometer
R3-1000 -ohm
CAPACITORS

CI -0.033 µF, Mylar
C2 -220-µF, 16-WVDC, electrolytic

C3-4700-4

35-WVDC,

electrolytic
1

ADDITIONAL PARTS AND
MATERIALS

TI-Ferrite-core transformer, 500 volt output (see text)

T2-Iron-core transformer,
12 -volts AC,

120- to

ampere
Fl
-ampere fuse
PLl-Two-terminal AC plug
S1-SPST toggle switch
Perforated board, project enclosure,
two -lead power cord, wire, solder,
hardware, etc.

-2

1

T1

F1

U1 -f

1/6 CD4584

inverter, integrated circuit
switching
transistor
BRI-Full-wave bridge rectifier, 100 volt, 5 -ampere
Q1-2N3055 NPN

If 12 volts are supplied, then check
pin 8 of U1 with a scope. You should
find a 15 -kHz squarewave present
there. If there is no wave at all, then
you might have a defective IC.

14

3

Ul--CD4584 Schmitt trigger hex

in,

+12V

5

SEMICONDUCTORS

Checkout. Before plugging the unit

+12V

13

PARTS LIST FOR THE
HIGH -VOLTAGE POWER
SUPPLY

-a

Cl
.033

-a.

1E

Fig. I. Here's the schematic for the High -Voltage Power Supply. A 15 -kHz pulse,
generated by Ul, drives switching -transformer Ql. Transformer TI then steps up the
generated AC to 500 volts.
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Applications.

So what are you going
to do with the 500 volts of high -frequency AC your Supply is producing?
Well, as we mentioned earlier, a primary application for the Supply is as a
power source to light a neon tube.
The unit should easily light a 6 -inch
neon tube if built according to the
specifications given. In the author's
prototype, 1/2 -inch -diameter PVC tubing was used as a support for the
neon tube as well as a way to hide the
wiring.
Of course, you can also use the
High -Voltage Power Supply on your
workbench to experiment with high voltage, high -frequency AC. Or, by
adding a bridge rectifier at the output
of transformer T1, you can convert the
unit into a high -voltage DC power
supply. Just remember that no matter
what application you find, high voltages are dangerous. So be careful!

BY JOSEPH J. CARR

Using the

CURRENT
DIFFERENCE

AMPLIFIER
The current -difference amplifier
is as easy to use as an op -amp,
and is better suited to certain applications.
is familiar to most readers because
it has a long and popular history in electronics. One of the problems
with such widespread popularity of
one device, however, is that it tempts
us to overlook perfectly good solutions to problems that can be offered
by other linear, integrated -circuit designs. One such linear IC amplifier is

symbol, except that a "current source"
is placed between the two inputs. The
symbol is typically used for several
products such as the LM3900, which Is
a quad Norton/CDA amplifier. You

the current -difference amplifier
(CDA), also called the Norton Ampli-

CDA Circuit Configurations. The
input circuit of a CDA differs radically
from the operational amplifier. Recall
that op -amps use a differential -input,
common -emitter amplifier that is driven from a constant -current source
supplying the collector -emitter cur-

The operational amplifier

a non -operational, linear,
IC amplifier that performs similarly to
the op -amp, but not exactly the same.
The CDA has certain features that
make it uniquely useful for certain apfier. That

is

plications.
One place where the CDA is more
useful than the operational amplifier
is in circuits that process AC signals,
but are limited to a single-polarity, DC
power supply. For example, in automotive-electronics equipment limited
to a single 12- (actually + 12 to + 14.4)
volt DC battery power supply (and
uses the car chassis for negative common return).
There are other cases where the
majority of the circuit operates from a
single, DC power supply, but a linear
IC amp is also required. In those situations, we would either have to bias the
operational amplifier with an external
resistor network, provide a second DC
power supply, or use a CDA.
The normal circuit symbol for the
CDA is shown in Fig. 1. That symbol
looks much like the regular op -amp

might sometimes find schematics
where the op -amp symbol is used for
the CDA, but the symbol shown in Fig. 1
is technically more accurate.

NPN output transistor and the PNP driver transistor operate in the emitter follower configuration. Transistors
Q4-Q6 and Q8 are connected to
serve as current sources. The input
transistor is Q3, and it operates in the

common emitter configuration. The
base of Q3 forms the inverting (- IN)
input for the CDA.
The noninverting input of the CDA
(+ IN) is formed with a "current-mirror"
transistor, Q1 (transistor Q1 in Fig. 2A is
"diode connected" and serves exactly the same function as diode D1 in Fig.
2B). The dynamic resistance offered
by the current mirror transistor (Q2) is
given by:

rent.

quite different, however,
as can be seen in Fig. 2. The overall
circuit of a typical CDA is shown in Fig.
2A, while an alternate form of the input circuit is shown in Fig. 2B. Transistor
Q7 in Fig. 2A forms the output transistor, while Q5 is the driver. Both the
The CDA

R

is

v+

= 26/18 [Eq.

1]

Where: R is the dynamic resistance of
Q2 in ohms and IB is the base bias
current of Q3 in milliamperes
Equation 1 is used only at or near
normal room temperature (25°C to
30°C) because 18 will vary with wide
temperature excursions.. For most
common applications, however, the

room -temperature version of the
equation will suffice. Data sheets for

-IN

specific current -difference amplifiers
give additional details for amplifiers
that must operate outside of the relatively narrow temperature range for

INPUTS
+IN

v-

Fig. I. Here's the schematic symbol for
the current -difference amplifier. It
resembles an op -amp with the exception
of a current source between the inverting

and noninverting inputs.
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the simplified room -temperature
equation.
Figure 3 shows the pin -out for the
LM3900, which is among the most
popular CDA devices. That chip Is a
14 -pin DIP that contains four CDA de -
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voltage source is merely the V+ supply used for the CDA. In other cases,
however, some other potential might
be required, or alternatively the reference current is required to be regulated more tightly (or with less noise)
than the DC power -supply voltage.
Ordinarily the reference current is set
to some convenient value between 5
µA and 100 pA. For V+ power -supply
values of + 12 VDC, for example, it is
common to find a 1-megohm resistor
used for RREF. In that case, the input

reference current is: IREF = (12
volts)/(1,000,000 ohms) = 12 µA.
A constraint placed on CDAs is that
the input resistor (R1) used to set gain
must be high compared with the value of the current -mirror dynamic resistance. The CDA becomes nonlinear
(i.e. distorts the input signal) if the in-

A

-IN

put -resistor value approaches the
current -mirror resistance, R. In that
case, the voltage gain is not (R2/R1),
but rather:

Q1

-

+IN

Av = R2/(R1 +

B

Fig. 2. The internal circuitry of a typical current -difference amplifier integrated circuit
is shown in A; an alternate form of the input circuit (a current mirror) is shown in B.
V+

+IND

114

13

+INC

-INC

OUTC

11

10

12

OUTD

-IND

9

8

R)

[Eq 3]

Where: A, is the voltage gain, R2 is the
feedback resistance, R1 is the input
resistance, and R is the current-mirror
resistance.
Equation 3 essentially reduces to
equation 2 when we can force R1 to
be much larger than R. That goal is
easily achieved in most circuits be -

LM3900

2

3

+INA

-INA

1

+INB

5

4

OUTA

OUTB

16

-INB

17

GND

Fig. 3. Here's the pin out of a common current -difference amplifier IC, the LM3900.
vices operating from a single ground
and DC power terminal. Other than
the power lines, however, the four devices (A, B, C, and D)are completely

independent.
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CDA Inverting -Follower Circuits.
Like operational amplifiers, the CDA
can be configured in either invertingor noninverting-follower configurations. The inverting follower is shown in
Fig. 4. In many respects, that circuit is
very similar to operational amplifiers.
The voltage gain of the circuit is set
approximately by the ratio of the

feedback to the input resistor:

A, =

Fig. 4. Here a CDA is used much like an
op -amp in an inverting follower circuit.

- (R2/R1) [Eq. 2]

A, is the voltage gain, R2 is the
feedback resistance, and R1 is the input resistance. The minus sign indicates that a 180 -degree phase
reversal occurs between input and
output signals.
We must provide a bias to the curWhere:

rent -mirror transistor (Q2 in Fig. 2A), so
resistor RREF is connected in series with
the noninverting input of the CDA and
a reference -voltage source, VREF.. In
many practical circuits the reference
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R1

Cl

b
F

VIN
VREF

Fig. 5. Here is a noninverting follower
built around a current -difference
amplifier.

cause

R is

typically very small.

The output voltage of the CDA will

have a DC -offset potential even
when the AC input signal
potential is given by:
VO

-

((VREF

is

zero. That

x R2/RREF) +

1)

(R2/RREF)d [Eq. 4]

is the output in volts, VREF is
the reference potential in volts (usuallyV+), R2 is the feedback resistance
in ohms, RREF is the current -mirror bias
resistance in ohms, and is a temperature -dependent factor (0.70 volts for
room temperature).
The capacitor in series with the input circuitry has the effect of limiting
the low -end frequency response. The
-3 -dB cutoff frequency is a function
of the value of that capacitor and the
input resistance, R1. That cutoff frequency, f, is given by:

Where: Vo

f = 1,000,000/(2nR1C1)

Fig. 6. In applications where larger than normal voltage gains are needed, this super
gain CDA-based amplifier can be used.

Where:,,

v+

[Eq. 5]
v-

the lower end -3 -dB frequency in hertz (Hz), R1 is in ohms, and
Cl is in microfarads.
In some CDA circuits there is also a
capacitor in series with the output terminal. The purpose of that capacitor
is to prevent the DC offset that is inherent in this type of circuit from affecting
following circuits. The output capacitor will also limit the low -end frequency response. The same form of
equation 5 is used to determine that
frequency, but the input resistance of
the load is used in place of R1.
As is often the case with equations
presented in electronics books, equation 5 is not necessarily in the most
useful form. In most cases, you will
know the input resistance (R1) from
the application. It is typically not less
than ten times the source impedance, and forms part of the gain
Where: f

is

equation. In general, the driving
source impedance and voltage gain
tends to determine the value of R1.
The required low -end frequency response is usually determined from the
application. You generally know (or
can find out) the frequency range of
the intended input signals. From the
lower limit of that frequency range
you can determine the value of f. In
short, the values of fand R1 are usually
set by considerations other than the
circuit itself. Therefore, to be truly
useful, you need a version of equation
5 that assumes knowledge of R1 and f
and instead calculates the value of

7. Though intended for use in
single -ended -supply applications, the
CDA can be configured for use with a
bipolar supply.

Fig.

VIN

is the voltage gain, R1 and
are in ohms, and IREF(mA) is the bias
current in milliamperes (mA).
The reference current, IREF- is set to a
value between 5 I,A and 100 µA. Unlike the situation in the inverting amplifier, the value of that current is partially
responsible for setting the gain of the
circuit. Some clever designers have
even used that current as a limited
gain control for some CDA stages. The
value of the resistor that provides the
reference current (RREF) is set by Ohms

R2

p

vo

Fig. 8. Here is a practical 20 -dB gain AC amplifier built using the LM3900 CDA.

Cl. Using elementary arithmetic:

Cl = 1,000,000/(27[RM

[Eq. 6]

Noninverting Amplifier Circuits.
The noninverting amplifier CDA con-

figuration is shown in Fig. 5. That circuit
retains the reference -current bias applied to the noninverting input, but
rearranges some of the other components. As in the case of the inverting amplifier configuration, the noninverting amplifier uses R2 to provide
negative feedback between the output terminal and the inverting input.
Unlike the inverting-CDA circuit, however, input -resistor R1 is connected in
series with the noninverting input. The
gain of the noninverting CDA amplifier

is

given by:

Av =

R2/((26R1)/IREF(,,,,,)) [Eq. 7]
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considering the required value of
reference current and the reference
voltage, VREF. In most common applications, the reference voltage is
merely one of the supply voltages. The
value of RREF is determined from:
law,

RREF

=

VREF/IREF

[Eq. 8]

Where: RREF is the reference resistor in
ohms, VREF is the reference potential in
volts, and IREF is the reference current
in amperes.
The value of input impedance is
approximately equal to R1, provided
that R1 is much higher than the dynamic resistance of the current mirror
inside the CDA (which is typically the
case). As was true in the inverting follower case, the input capacitor (C1)
sets the low -end frequency response
of the amplifier. The -3 -dB frequency
is given by exactly the same equation
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D1

22V

R3
22052

Fig. 9. This variable -voltage source can
provide between 0.6 to 20 volts,
depending on the setting of RI.

signed primarily for single -polarity
power -supply circuits. In most cases,
the CDA will operate with a V+ DC
power supply in which one side is
grounded. We can, however, operate
the CDA in a circuit with a bipolar DC
power supply using a circuit such as
the one in Fig. 7. The reference resistor,
is connected from the noninvertREF
ing input to ground. The V- and V+
power supplies are each ground referenced and of equal potential. Thus,
the 5- to 100-µA bias current is found
from (V+)/RREF.

easily obtained. The input and output

terminals are capacitor coupled.
Those capacitors, and their associated resistors, form high-pass filters
that set the lower -end -6-dB points in
the frequency -response characteristic. In each case, the frequency is:
f = 1/(2nRC)
The last capacitor in the circuit (C3)
used to decouple the DC powersupply line. As shown in Fig. 9, that
capacitor is a 0.1-1F unit, and must be
mounted as close as possible to the
body of the LM3900.
is

Applications Projects.
as for the inverting case (see equa-

tions 5 and 6).

Super -Gain Amplifier. There

a
practical limit to voltage gain using
standard resistor values and standard
circuit configurations (a similar problem also exists for operational amplifiers). In Figure 6 we see a means for
overcoming the limitations. That supergain amplifier circuit forms a non inverting follower in a manner similar
to the earlier circuit, except that feedback -resistor R2 is driven from an outis

put voltage -divider network rather
than directly from the output terminal
of the CDA. The voltage gain of the
circuit of Fig. 6 is given by:
Av = (R2/R1)((R3 + R4)/R3) [Eq. 9]

Capacitor Cl is set using the same
equation (equation 6) that was used
previously, while C2 is set to have a
capacitive reactance of 84/10 at the
lowest frequency of operation (in
other words, the low end -3 -dB
point).

The CDA device is very useful, and has almost as
many applications as the operational
amplifier. Unlike the op -amp, however, the CDA is happy operating from
a single, DC power supply. Thus, it is
popular in automotive and portable
equipment designs. In this section, we
will take a look at some representative
application circuits in the form of
some small projects.

20 -dB Gain CDA AC Amplifier.

Fig. 8.

The reference resistor is set to 1
megohm. The gain (Av) is set by the
ratio of the feedback and input resistors: R2/R1. Because the input impedance needs to be at least 10,000
ohms, we set R1 = 10,000 ohms. The
gain is 100, so the feedback resistor

must be:
R2

Using Bipolar DC Power Supplies.
The current -difference amplifier

is de-

This

project is an inverting amplifier with
an AC gain of 100 (i.e. 20 dB) and an
input impedance of at least 10,000
ohms. An appropriate circuit built
around the LM3900 CDA is shown, in

= AvR1

The DC power supplies are set to
-±12 volts, a common value that is

VIN1

R3

=

4.7

10K

+12VDC

R4

10K
VIN2

L
=

C2
4.7

C5
4.7

R5

10K

.M

VIN3

_L

=

Source. Figure 9 shows the circuit of
a variable voltage source that produces outputs of 0.6 to 20 volts, depending on the setting of potentiometer R1. That circuit can also be used
as a fixed -voltage source by replacing the potentiometer with a fixed resistor of appropriate value. Like the
other circuits discussed thus far, it is
based on the LM3900.
The maximum voltage that is produced depends on the Zener voltage
of the Zener reference diode (D1). In
the case shown here, the Zener is a
22 -volt unit, so the maximum output
voltage will be something between
20 and 22 volts. Lower values of maximum output voltage can be accommodated by using a diode with a
lower Zener voltage for Dl.

CDA-Based Audio Mixer. An audio
mixer is a handy circuit that will combine two or more audio signal sources
into one signal channel. Figure 10
shows an audio mixer that is built
around the LM3900 CDA. The crux of
this circuit

is the three input networks,
principally R3, R4, and R5. Those resistors are connected to different input sources (labeled VIN1, VIN2, and
VIN3). Those three resistors all connect
to the inverting input of the CDA. The
gain is approximately:

Av = R2/Rx
Where Rx

is the

resistor. The

value of any one input
output voltage is:

C3

Va = R2((VIN1/R3) + (VIN2/R4)
+ (VIN3/R5))

4.7
R1
1

MEG

-12VDC
10. This CDA-based audio mixer will take the signals from up to three channels
and combine them into one channel. Once again, it is built around the LM3900.

Fig.
52

CDA-based Variable -Voltage
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If resistor R2 is made variable, then
the potentiometer used for R2 will
serve as a master gain control for the

audio

mixer.
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BUILD THE

^

GUITAR
TRACK

JAMMER
Play guitar along with your favorite music,
and listen to the mix on headphones.
BY ANDREW SINGMIN

budding guitarists want to
emulate their heroes. It's a fact
that we all learn from imitation; therefore, playing along with
your favorite guitarists is an excellent
way to improve your "chops." However, let's face it, turning up your stereo
and cranking up your guitar amp
could bother more than a few of
those around you!
The Guitar Track Jammer described
in this article lets you play along with
tapes or CDs of your favorites, mix the
volumes of your guitar and the music,
and listen to the output on headphones. Imagine copying the riffs of
guitar legends, note-for -note, and
trading searing pentatonics, "hammer-ons," and "pull -offs" with the pros.
Once you've fired up the Jammer
and heard the sound, you won't believe the "presence" that can be obtained from such a simple design. Part
of the reason for that is that extraneous room sounds are blocked out
by the headphones. The mixed output
therefore surrounds you with sound;
you'll feel as if what you're playing
really is another guitar track on one of
your favorite albums.
All

Circuit Description.

The schematic
for the Jammer is shown in Fig. 1.
Power for the circuit is provided by a 9 volt battery, B1; S1 is the power switch.
Resistor R8 limits current to LED1, which

a power -on indicator.
Capacitors C6 and C7 provide de coupling for IC1, an LM386 audio am -

bypass -capacitor C8 between pins 1
and 8, IC1 has a gain of 200, which is
sufficient for this application, and safe
for your hearing!
The guitar input is fed into J1, a standard Y4-inch jack; the signal is then
coupled to potentiometer R1 for volume control. From RI's wiper, the
guitar signal passes through capacitor Cl and resistors R2 and R3. Those
resistors provide an optimized isolation between the guitar's volume control and the other audio input (which
we'll look at in a moment), so there is
minimum loading by the guitar's controls. The guitar signal then ties to
shunt-capacitor C2 to prevent RF

breakthrough at the input, and is input
to pin 2 of 101.
The audio input (which can be any
mono, line -level signal) is fed to jack
J3. Potentiometer R5 is used to control
the volume, and capacitor C5 provides coupling. Resistors R6 and R7
prevent the guitar input feed at pin 2
from being shunted to ground.
The resulting mixed audio that is
output at pin 5 of 101 is fed to a conventional Zobel shunt network, composed of R4 and C3. That network
stabilizes the audio output at higher
levels. The final mono signal is then
fed through capacitor C4 to headphone -jack J2.

RS

100K

AUDIO
VOLUME
J3

LED1

R8

s1

2.7K

POWER

R6

AUDIO
INPUT

100K

c6

R7
100K

C5

B1

100
Il

9V

5

.1

IC1

C4
100

LM386

Cl

J1

R2

R3

GUITAR
INPUT

27K

10K

r--O

J2

HEADPHONE
OUTPUT

R1

100K
GUITAR
VOLUME

C2
1000pF

R4
1052

0

is
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plifier.

As

configured here, with

Fig. 1. To use the Guitar Track Jammer, plug your guitar into JI and an audio source
into J3, mix the two volumes using RI and R5, and listen to the output using
headphones plugged into J2.
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PARTS LIST FOR THE
GUITAR TRACKJAMMER
RESISTORS

.,

=

6111

.

.

1-7

(All fixed resistors are %a -watt, 5%
units.)
-R1, R5 -100,000 -ohm potentiometer
R2-27,000 -ohm
R3 -10,000 -ohm
R4 -10 -ohm
- R6, R7 -100,000 -ohm
R8 -2700 -ohm

-,
r:17

"^,I,

`-w
"110;41s,

4,

CAPACITORS

CI, C3, C5, C7-O.l-µF, ceramicdisc
C2-1000-pF, cerarhic-disc
C4, C6-100-µF, 25-WVDC,
electrolytic
1C8 -10-µF, 25-WVDC, electrolytic
ADDITIONAL PARTS AND
MATERIALS
=ICI -4M386 audio amp, integrated
-

circuit

LED1-Light-emitting diode, any
This internal view
assembly board.

of the author's prototype shows

Construction.

The author's prototype for the Guitar Track Jammer
was built on a universal prototyping
board (available from the source
mentioned in the Parts List). However,
the Jammer can be built using standard perforated board and point-topoint wiring, or any other standard
project-building method. Due to its
low parts count, the project can be
easily completed in one evening.
While deciding on a layout for the

project, keep the following in mind: All
leads should be as short as possible,
and input wires and jacks should be
placed away from the output wires
and jack.
Begin by mounting an IC socket to
your board. Then, following the schematic, wire together the resistors and
capacitors working your way away
from the IC socket. Leave short leads
for connections to the LED, potentiometers (which will connect to the input jacks), output jack, power switch
(which will connect to the positive
battery terminal), and the negative
battery terminal. Twist together the
audio leads into pairs for the best
noise immunity; shielded wire can
also be used for those connections,
but is not necessary. When all those
on -board connections have been
made, insert ICI into the socket.
Next, mount the jacks, switch, and

color

how it was built on a universal

'J1 -1/4 -inch phono jack

potentiometers to a suitable -size enclosure. Make the connections from
those components to the appropriate leads. Then, wire a battery snap to
the switch and the negative power
lead you already wired tc the board.

Connection Modifications.

If

you

want to use the Jammer with any stereo equipment you will have to make
some modifications to the latter. That
is because the inputs and outputs of
the Jammer are mono; therefore, any
plugs connected to the unit must also
be mono types.
For starters, there's your audio
source. If you are using a CD player or
tape deck, you will most likely have a
stereo output. A trip to a store like Radio Shack will solve that problem; you
can easily find a stereo -to -mono
adapter. Or, you could cut a stereo
cable and make one end of it mono
by connecting the two signal wires to
one terminal of a mono jack, and the
ground wire or wires to the other terminal.
You will have to make a similar modification to the headphones you use
with the unit-low-cost types are fine
for this application. Either get an
adapter or cut the cable and add a
mono jack.

Checkout and Use. Examine the wir-

AmericanRadioHistory.Com

J2, J3-Vs-inch phono jack
Sl-SPST switch
B1
-volt alkaline battery
_Perforated board, enclosure, IC
socket, battery snap, knobs (for RI
and R5), wire, solder, hardware,

-9

etc.:
Ñote:-The following,is available from
Sitgmin Enterprises (9 Milne
Crescent, Kanata, Ontario K2K
1H7; Canada): Singmin PCB
assembly board (which breaks
down to four 2- by 21/4-inch
boards)-$25.00. Price includes
shipping; check or money order
accepted.
ing of the circuit, comparing it to the
schematic. If it looks okay, attach a
battery to the snap. Use a standard
guitar cable to connect your electric
guitar to J1. Then, connect an audio
source to J3 (using the cable you either made or bought), and connect
your modified headphones to J2.
Turn on the Jammer and turn up the
guitar's own volume control. Starting
with R1 at its lowest setting, strum a
chord and adjust the potentiometer
until you reach a comfortable volume
in the headphones. Then, turn your
audio source on and, starting with R5
at its lowest setting, adjust that potentiometer. You will probably not have to
turn that volume up too loud, as it
should be a louder signal than the
guitar.
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It's Time Time!
ate one Saturday afternoon, not
was surprised to
long ago,
receive a trans -Pacific phone call from
an old friend and longtime DXer I'd not
heard from in quite a while. During our
chat, he happened to mention what a
fine Sunday morning it was in Hong
Kong.
was momentarily taken aback.
Despite years of listening to shortwave
stations all over the world, it still gave
me pause, realizing that at the very
instant my watch showed 5 p.m., his
indicated 7 the next morning. Time, of
course. is relative. It depends on
where in the world you are. When it's
day here, it's night somewhere else;
today in the U.S., tomorrow in Hong
Kong. We know it's true, but still, some
part of our mind finds this concept of
multiple time zones unreal. Perhaps
that's why many SWLs still have trouble with worldwide broadcasting
I

I

schedules.
thought about my wonderment
when received a letter recently from
reader Joseph Lerma, of Blue Island,
IL. "Would you explain the hours," he
asks. "I'm new at using the UTC time
and how it relates to the time here in
the U.S. Could you print a chart or
table showing our time and their time?
Your help would be very much appreciated."
OK, Joe, here goes. Each day is 24
hours long. The earth is divided into
360 degrees of longitude. To make'
that fit, time changes one hour, plus or
minus, for each 15 degrees of longiu,
tude we travel, east or west. We are
most familiar with the four time zones
w in the 48 contiguous United StatesEastern, Central, Mountain, and
ó Pacific-but there are 20 more time
a.
zones around the world.
(16
A European SW station whose prorn
grams go out to an audience in severI

I

t

CREDITS: Brian Alexander, PA; Ross Comeau,
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MA; Bill Flynn, OR; William McGuire, MD; Ed
Newbury, NE; Denis Pasquale, PA; John Rogers,
MA; North American SW Association, 45
Wildflower Road, Levittown PA 19057

JENSEN

BY DON

al time zones has a problem. What
does it mean to listeners in London,

Louisville, or Los Angeles when the
station announces that its next
English -language programming will
begin at 10 p.m. Whose 10 p.m. is it,
anyway?
That's why international broadcasters tend to announce schedules using
a standard world -time reference. Once
that was called Greenwich Mean Time,
the time at the 0 meridian of longitude,
which happens to run through
Greenwich, England. More recently,
this standard has been called
Universal Coordinated Time, abbreviated, from the French translation of
that term, as UTC.

To convert UTC to your local -time
equivalent, you must add or subtract a
certain number of hours. For example,
a SW broadcaster in Finland (UTC+2),
where the local time is 2 a.m., may
announce the time as midnight UTC.
Listeners in Manhattan and Montreal,
in the Eastern Standard Time (UTC-5)
zone, will hear that same time
announcement and note their local
clock time is 7 p.m. the previous
evening. Note that when your calculations take you across midnight UTC,
the day changes.
As noted, Eastern Standard Time is
equal to UTC minus 5 hours. Or, put
another way, UTC is equivalent to EST
plus 5 hours. As frequently note in
I

TABLE

1

UTC to LOCAL TIME conversion chart
UTC

EDT

m

84-r
0000
9 p.m.
0100 1
0200
'10 p:m:
0300 s 11 p.m.,
0400
12 Mid
1 a.m.
0500
2 a.m.
0600
0700
3 a.m.
0800
4 a.m.
0900
5 a.m.
1000
6 a.m.
7 a.m.
1100
8 a.m.
1200
9 a.m.
1300
10 a.m.
1400
11 a.m.
1500
1600
12 Noon
1 p.m.
1700
2 p.m.
1800
3 p.m.
1900
4 p.m.
2000
5 p.m.
2100
6 p.m.
2200
7 p.m.
2300

CDT

MDT

EST

CST

7

p.m.

6

8 p.m.::
9 p.m
,.

lim.

8

p.m.

9 p.m".,;-

11 p.m.` ,' - 10 .p.m:12

Mid

a.m.
2 a.m.
3 a.m.
4 a.m.
5 a.m.
6 a.m.
7 a.m.
8 a.m.
9 a.m.
10 a.m.
11 a.m.
12 Noon
1 p.m.
2 p.m.
3 p.m.
4 p.m.
5 p.m.
6 p.m.
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1

;

-y11 p.m.
12 Mid

p.m.
6 p.m
7 pan
«8 p.m.
9 p.m.

PST
4 p.m.

5

''7 p:m.
.

10 p.m

'

PDT
MST

,

`

5

f.1

a.m.
a.m.
3 a.m.
4 a.m.
5 a.m.
6 a.m.
7 a.m.
8 a.m.
9 a.m.
10 a.m.
11 a.m.
12 Noon
1 p.m.
.1

2

2
3
4

p.m.l
p.m.
p.m.

5

p.m.

p.m.
12 Mid
1 a.m.
2 a.m.
3 a.m.
4 a.m.
5 a.m.
6 a.m.
7 a.m.
8 a.m.
9 a.m
10 a.m.
11 a.m.
12 Noon
1 p.m.
2 p.m.
3 p.m.
4 p.m.
11

6 p.m.
7 p.m.

'

-10 p.m.",

p.m.

8

.

,

p.m..

p.m.
p.m;
11 p.m.
12 Mid
1 a.m.
2 a.m.
3 a.m.
4 a.m.
5 a.m.
6 a.m.
7 a.m.
8 a.m.
9 a.m.
10 a.m.
11 a.m.
12 Noon
1 p.m.
2 p.m.
3 p.m.
9

10

this column as a reminder, UTC also is
equal to Central Standard Time plus 6
hours, Mountain Standard Time plus 7
hours, and Pacific Standard Time plus
8 hours. But during the months of
Daylight Savings Time, those are shifted one hour. Therefore, currently, in
most of the U.S. where summer time
applies, UTC equals EDT+4, CDT+5,
MDT+6, and PDT+7.
Now let's add one more complication: The a.m. and p.m. designators
often cause problems. Does 10 o'clock
mean morning or night? The military,
long ago, solved this by using 24 -hour
clock references, and so does UTC. In
the 24 -hour clock, 1 a.m. is 0100; 6
a.m. is 0600; 12 noon is 1200; 1 p.m.
is 1300; 6 p.m. is 1800 and 12 midnight is 2400 (or 0000). Note the use of
four digits and the elimination of the
usual colon. Some examples: 11:55
a.m. EDT Saturday is the same time
as 1555 UTC (because UTC EDT+4)
Saturday. And 12:05 p.m. EDT
Saturday equals 1605 UTC Saturday.
7:55 'p.m. EDT Saturday is equivalent
to 2355 UTC Saturday. But 8:05 p.m.
EDT Saturday, only 10 -minutes later,
equals 0005 UTC Sunday. As Joe
requested.
To help with all of that, I've included
a time -conversion chart, Table 1, in
this month's column. Again, note that
when using the UTC date, the shaded
times represent the previous evening.
suggest you photocopy that chart and
post it near your SW receiver for quick
reference. Or, as some DXers do, get
a digital clock that displays time in the
24 -hour format (or paste appropriate
stickers on your regular clock face to
remind you that 1 p.m. = 1300; 2 p.m.
= 1400; 3 p.m. = 1500, etc.) and set it
for UTC.
hope that this has helped you,
Joe, and any other readers who've
had problems doping out UTC time
references.
I

I

MORE MAIL
Back in February's installment of
DX Listening, a North Carolina reader,
B.C. Eckert, asked for suggestions on
SWLing from his auto while commuting to and from work. He said he used
his SW portable with its whip antenna
but that inside the car, it didn't bring in
many signals.
suggested using an
I

add-on device
such as MFJ
Enterprises' MFJ-306 World Band
Mobile Shortwave Converter with the
car's regular AM -band radio. Now a
reader, Theo Turk, Euclid, OH, offers
another approach to on -the -road
DXing.
Reader Turk, a ham and an electronics experimenter, says he had the
same problem. "Only the stronger
megawatt SW stations could be heard
in the car, using my small solid-state
shortwave receiver." To get around
that, he uses his four -foot stainless 2 meter, ham -band, magnetic -mount
antenna, though he suggests a more
inexpensive approach would be to use
an old CB magnetic -mount antenna,
which might be found for a few dollars
at a garage sale. A short length of
RG58 50 -ohm coax, with a UG88 BNC
connector at the end, brings the "signal" into the car through a window.
Theo then soldered the connector
to a small coil, about a half inch in
diameter and one -inch long, salvaged
from the loop antenna of an old AM
transistor radio. He drilled a half-inch diameter hole in one end of a small
plastic box and, with Super Glue,
mounted the coil/connector inside the
box, the coil over the hole. To receive
SW signals, he inserts the receiver's
unextended whip antenna through the
hole in the plastic box and through the
coil.
"Now am able to receive the other
99 percent of the shortwave broadhad been missing previously,
casts
thanks to inductive pickup," Theo says.
Thanks for the suggestion. Others
might wish to experiment with different
arrangements to inductively couple the
portable receiver's monopole whip to a
CB or VHF ham -band antenna mounted outside the vehicle to improve
mobile SWLing.
I

I

0350 UTC with Brazilian pops and talk
in Portuguese.
CANADA -6,160 kHz. CKZN, St.
Johns, is heard here, signing on at
0957 UTC, with the Canadian national
anthem, identification, and "Labrador
.

Morning" program.
FRENCH GUIANA -5,920 kHz.
Radio France International's South
American SW relay is noted at around
0400 UTC with French -language
news, political commentary, and popular music.
GUATEMALA-3,300 kHz. TGNA,
Radio Cultural, a Guatemala City SW
station, has English -language religious
programs beginning at 0300 UTC.
Sometimes it has a good signal.
LIBERIA-4,760 kHz. ELWA in this
troubled West African nation is noted
again at 2100 UTC with English -language messages from station staff and
religious programming.
NEW IRELAND -3,905 kHz. Look
for drumming and chants from Radio
New Ireland on this Pacific island at
around 1000 UTC.
SICILY -6,060 kHz. Radio TV
Italiana, Sicily, is the only SW station
on this Mediterranean island province
of Italy. It is heard at around 0500 UTC
in Italian, with music, identification,
and frequent mention of Sicily.
TAJIKISTAN-4,635 kHz. Tajik
Radio is likely the one heard here
about 0100 UTC with news in the local
language and ethnic music.
kHz.
Radio
UGANDA -4,976
Uganda is heard at about 2030 UTC
with continuous African music.
ZIMBABWE -3,306 kHz. Radio 2
is noted signing on at 0302 UTC with
the national anthem, a religious program, and African pop music. It has
been noted past 0345 UTC.

DOWN THE DIAL
What are you hearing on SW these
days? Why not drop me a line listing
some of your favorite recent catches
on the bands. Be sure to include times
and frequency, and a bit of information
on the programming you heard. Here
are some of the loggings others have
reported:
BRAZIL -4,885 kHz. Radio Clube
do Para is logged on this frequency at
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"Harry's hobby

is blowing fuses"
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1930's Ham Receiver Revisited
Regular readers of this column
know that we have just completed a recreation of the "starter" ham
receiver described in the 1930 edition
of the Amateur Radio Relay League's
"How to Become a Radio Amateur."
That project was discussed in the following
columns:
October
and
November 1995, and January through
April 1996. The simple, but effective,
circuit used an 01-A tube as a regenerative detector and a second 01-A as
an audio amplifier.

age in this column, John decided to
build his own version of the set. The
result was so elegant compared with
my own comparatively slapdash version of the radio that thought I'd share
it with the readership at large.
Almost in the same mail, received
review copies of a couple of new
Lindsay Publications books of great
interest to those who like to experiment with old-time receiver circuits.
We'll also be talking about them this
month.
I

I
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BY MARC

ELLIS

baseboard, being insulated only where
they crossed. But John wired in true
1920's fashion making all connections on the component side of the
board and using spaghetti -covered
bus bar. All wiring was parallel to the
edges of the board and all changes in
direction were 90 -degree bends.
John's radio tunes the broadcast
band and 160 meters instead of 160
and 80. And, he reports, it works well
on both bands. He even picked up a bit
of BCB DX, pulling in stations from
Tennessee
Ohio
and
at
his
Pennsylvania location. Unfortunately,
John didn't include coil and capacitor
data in his letter. All we know is that
the coil form was cut from a section of
PVC waste pipe and that the wire is
vintage double -cotton-covered.
Maybe we can prevail upon John to
let us in on the coil and capacitor specifications so that readers who want to
duplicate his version of this minimal
1930's radio will be able to do so.

THE NEW LINDSAY BOOKS

t

/C.7

Here John Haught gives us a still life of his elegantly built "/930's Ham Receiver" posed with the
Lindsay reprint of the ARRL publication containing the original construction article.

As described in the ARRL publication, the receiver tuned the 160- and
80 -meter amateur bands. The set did
not employ plug-in coils, but was
equipped with a fixed coil designed for
160 meters. A tap on the coil, used in
conjunction with an alligator clip on a
wire lead, permitted shorting out about
half of the turns in order to access the
80 -meter band. My own version of the
set worked admirably on 160 meters,
but stubbornly refused to regenerate
on 80 meters.
was delighted recently to receive a
letter from reader John Haught
60 (Aliquippa, PA). Intrigued by the cover I

JOHN'S SET
John built his set on a 6x14x'/,inch maple baseboard finished with

polyurethane varnish. The 7 -inch wide, 6 -inch -high front panel was
made from a vintage 3/4 -inch hard -rubber blank. All major components are
from the 1930's era. The dial and variable capacitor are by National, and the
tube sockets are "Benjamin" brand.
The audio transformer is a Silver
Marshall 255.
An outstanding feature of John's
set is the painstaking wiring job. In my
version of the radio, the bare bus -bar
wires were run point-to-point under the
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As many readers know, Lindsay
Publications (P.O. Box 53, Bradley, IL
60915-0538) specializes in high -quality reprints of interesting and arcane
technical books from the past. In the
May 1996 column we discussed the
Lindsay catalog and some typical
examples of the many radio -related
books listed found there. Even so, as
long as we are still on the subject of

1930's regenerative receivers,

I

couldn't resist reviewing the following
two newly released Lindsay books.
Those
Great Old Handbook
Receivers (subtitled Techniques of
Early Vacuum Tube Shortwave
Receiver Construction -158 pages,
softcover) is an extremely interesting
publishing idea. Within its covers,
Lindsay has reproduced the sections
dealing with receiver building (and
related subjects) from the 1929 and
1934 editions of the ARRL Radio
Amateur's Handbook. The Handbook,

0

t

The rear view of John's set provides a glimpse of the meticulous 1920's-style wiring and PVC

waste -pipe coil form.

which is still being published in yearly
editions by the Amateur Radio Relay
League, was generally accepted
then-as now-as the radio amateur's
bible of cutting -edge communications
circuitry.
The two editions selected are
excellent choices. The 1929 edition
features regenerative circuits using
battery -operated triodes (generally 01 A's and 99's)-though there are circuits incorporating the then -newly
introduced, but short-lived, type -22
battery -operated screen grid tube.
(The type 22 was released just as
"plug-in" radios were beginning to
dominate the market, so it was soon
supplanted by its AC-operated counterpart, the type 24.)
Regenerative receivers, a perennial
ham favorite, were also well -represented in the 1934 edition. But the
variety of tube types available had
mushroomed to include AC -operated
triodes, tetrodes (or screen -grid tubes),
and even pentodes. Accordingly, the
receivers illustrated were much more
sophisticated, and generally operated
from AC power supplies rather than
batteries. By then, the superheterodyne circuit had found widespread
acceptance in ham -radio circles, and
both simple and very complex designs

are illustrated.(Would you believe
homemade IF transformers?) Lindsay
Publications is to be congratulated for
making key sections of these rare
handbooks accessible to today's
experimenters.
really enjoyed browsing through
Secrets of Homebuilt Regenerative
Receivers, by C.F. Rockey (127
pages, soft cover). This is a new book,
not a reprint, and I'm going to recommend it highly to anyone interested in
recreating early regenerative sets.
Rockey began building sets as a
schoolboy in 1930-the height of the
regenerative era. He received his ham
license (W9CSH) in 1934, served as
an aviation electronics technician during World War II, and later taught electronics and science courses at the
high-school and technical -school lev-

cially if you're just starting out."
Why is it that building coils from vintage published data can be disappointing? What is the purpose of that
mysterious RF choke in series with the
headphones? What do you do if your
set won't go into regeneration smoothCy,
but instead emits a disquieting
raspy 'brrrrrp"? How do you calculate
the size of the tickler coil for a shortwave coil of a given frequency range?
Questions like those are rarely covered in the vintage manuals and construction articles. But Rockey answers
them all and more.
As an added bonus, the book also
shows how many of the old circuits
can be duplicated using junction fieldeffect transistors (JFETS) instead of
tubes. Thanks for taking the time to
share your considerable expertise with
us, Mr. Rockey!
Current prices (subject to change)
of these books are: Great Old
Handbook Receivers, $8.95; Secrets
of Horrebuilt Regenerative Receivers,
$9.95. Shipping and handling is $1.00
for the first book ordered, and $0.1:0
for each additional book. By the way, it
should be mentioned that a reprint of

I

els.

Now retired, "Rock" is sharing his
lore with the new generation of electronic experimenters. According to the
publisher's blurb, "What you don't get
is detailed information on building a
particular set. That can be found in
other books ... What you get here are
all the little things that have been left
out of other books, little things that can
mean the difference between mediocrity and eye -popping success, espe-
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Here, reprinted from the May column, is another look at Ray Shetrone's Philco dial with the
Hoak Carter "signature" (see text).

the 1930 edition of the ARRL's How to
Become a Radio Amateur (which contains the construction article on which
our 1930 Ham Receiver was based) is
also available from Lindsay. The current price is $3.95 plus shipping and
handling (as just explained).
I

GET A NEW JOB
Readers of this column might be

interested to know that I've just
become editor of The Old -Timer's
Bulletin (familiarly known as the OTB),
continued on page 73
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Radio Potpourri
Between letters forwarded by the
editors of Popular Electronics,
direct letters, and Internet e-mail
(Carrjj@aol.com), get quite a few letters. And, although some might legitimately complain that take too long,
at least attempt to get everyone an
answer. This month, I'll address some
letters that think are of general interest right here in this column.
I

I

I

I

AUDIO -FREQUENCY
ANTENNA
One reader wanted to know how
long a "transmitting" antenna is for
audio frequencies. presume that he
meant the VLF and ELF frequencies
below 20 kHz. The answer is two -fold.
First, why in the world would one want
to transmit on those frequencies? It's
illegal, after all, except possibly for
very, very low power devices that don't
interfere with any established radio
service. And even for that purpose the
rules are pretty specific about antenna
lengths
and they are all way, way
too short for resonant operation.
I

...

ANTENNA

SHORTWAVE
RECEIVER
CONVERTER

BY

In other words, the simple Marconi style antenna is about 4.7 -miles long
at 10 kHz!
Some people have legitimately
used such antennas, by the way. One
of my novice -era "Elmers" was the late
Vic Clark, W4KFC, past president of
the American Radio Relay League
(ARRL). Vic was also Director of the
Coast Guard Electronics Engineering
Laboratory in Alexandria, VA. He took
a business trip for the USCG down to
Peru. He was riding a train to a remote
19 -kHz VLF radio station and noted a
single conductor wire tacked to poles
along the track. At first, he thought it
was an antiquated telegraph wire, but
on arriving at the station discovered
that it was one section of a 19 -kHz
rhombic antenna that was 24 -miles
long on each of its four sides!

FREQUENCY
CONVERTERS
Frequency -converter circuits can
be used either in receivers to down convert or upconvert RF signals to an
intermediate frequency (IF), or can be
used external to the receiver to provide a frequency band that isn't normally available. Figure 1 shows how

1

ANT
IN

JOSEPH J. CARR, K4IPV

the basic external converter is used
with a high -frequency shortwave
receiver. The antenna picks up RF frequency f1 and feeds it to the converter. The converter contains an oscillator
(usually crystal controlled) operating at
f2. The two frequencies heterodyne
together and produce sum (f1 + f2 )
f2) signals.
and difference (f1
Either of those two frequencies can be
used as the intermediate frequency,
and tuned by the HF receiver.
received two mail items that
requested information on converters.
One reader wanted to receive WWV
on a ham -band receiver, while another
reader, possibly responding to some of
my articles on VLF radio, wanted to
convert 10- to 100 -kHz signals to
either a ham band or to one of the
other HF bands close to the ham
bands. Fortunately, both of those
requests can be filled with similar circuits based on the NE -602 device.
The NE -602 is an 8 -pin miniDlP
converter chip that contains a
,

-

I

double-baltransconductance-cell
anced modulator (DBM) and an oscillator stage. It is capable of producing
oscillator signals up to 200 MHz, and
receives RF signals up to 500 MHz.

+5V DC

IC2

78L05

+I

R7

1µF

C5

G

470

o +V
C7

10µF

0.1µF

Fig. 1. Here's how an external frequency converter is hooked up to a typical communications
receiver.

RF

OUT

C8

RF

.05µF

IN

What is "resonant operation?" The
antenna is cut for a specific frequency,
i.e. a quarter-wavelength or half -wavelength long (certain other lengths are
also resonant, but we can make the
point with just those lengths). At 10
kHz, for example, a quarter -wavelength, end -fed Marconi antenna is
24,600 -feet long; a center -fed, half 62 wavelength antenna is twice as long.

I(

8

xTAL1
6 MHz

áf

I01--

NE -602

365pF
C2
C1

240pF

47pF

Fig. 2. This converter circuit, built around an. NE -602, will translate WWV's 10 -MHz signal to the
75 -meter ham band.
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The NE -602 can be bought from mailorder sources such as Digi-Key (P.O.
Box 677, Thief River Falls, MN, 567010677).
Figure 2 shows the circuit for an
HF-band converter that will accomplish the job of converting the 10 -MHz
WWV signal to the 75 -meter ham
band. The local oscillator section of an
NE -602 is available on pins 6 (base)
and 7 (emitter). In this circuit, a 6.00 MHz crystal oscillator is provided by
the NE -602. Capacitors Cl and C2
form the feedback network. The junction of C2 and XTAL1 can be connected to either the +5-VDC line or ground
(the former is shown here).
The frequency, 6.00 MHz, was chosen for two reasons. First, 6.00 -MHz

the circuit, a tuned RF transformer is
used as the input frequency selector.
For 10 MHz, a standard 10.7 -MHz,
transistor -radio, FM -broadcast IF transformer is sufficient. Capacitor CA is normally inside the transformer, and is not
provided by the circuit builder. It tends
to be 68 to 180 pF, depending on the
inductance of the secondary winding in
the particular transformer.
Normally, the secondary winding's
slug -tuned core can be adjusted from
10.7 MHz down to 10 MHz without any
extra work. If it doesn't tune that low,
then add a few picofarads of capacitance at a time until resonance is
reached (start with 22 pF in parallel with
the transformer secondary, i.e. across
pins 1 and 2 of the NE -602; more or

+5V DC

C6,1

102

78L05

R1

1µF
C5
1µF

470

G

+I

o

+V

C7

10µF

)f-'

RF

c4

RF

°OUT

0.05pF

IN
101

6

XTAL1
6 MHz

NE -602

transformer. You can use a 600:600ohm 'line" transformer, or one with a
step-up turns ratio. Two popular transformers for this purpose are the stan852/100052
transistor -radio
dard
audio -output transformer (I used a $2
cheapie from Radio Shack) and the
505/60052 or 5052/1,00052 microphone
transformers.
Why audio transformers in an RF
project? Well, they have "good
enough" response out to more than
100 kHz. Above that frequency, the
response falls off very rapidly, so the
transformer also serves to filter out
strong local signals such as from AM
broadcast -band stations nearby.
One possible problem with the circuits shown here is the fact that the
6.00 -MHz local -oscillator frequency is
close to the RF frequency. After all, the
desired reception band goes down to
10 kHz. Most of the time, on a DBM
such as the NE -602, the LO and RF
frequencies are suppressed in the output, so that will not affect the receiver.
But if the receiver is desensitized a little bit from the 6.00 -MHz oscillator (as
seen by a drop of sensitivity as you
tune the receiver closer to 6.010 MHz),

r

C2

Cl

T 47pF

240pF
J1

IN

9

(5

I.

100pF

J2

OUT

C1
I

L1

Fig. 3. This circuit is similar ro the WWV converter shown in Fig. 2, except that it is used to translate VLF signals to the 6000 -kHz region.

crystals are easily available. The second reason is that the difference frequency between WWV's 10 MHz and
the 6.00 -MHz crystal frequency is 4.00
MHz, which is found at the top end of
the 75 -meter ham band. Other -frequency crystals will produce other output sum or difference frequencies, so
tune the receiver appropriately if
something other than 6.00 MHz is
used.
The output of the NE -602 is available on two complementary outputs,
pins 4 and 5. In this circuit, a single
DC -blocking capacitor (C8) is used as
the output from either pin 4 or 5 to the
receiver antenna input.
The RF input signal is applied
across pins 1 and 2. In this version of

less might be actually needed).
The NE -602 runs from a +5-VDC
power source. To supply that, +9 to
+15 VDC is passed through a low power, three -terminal, IC voltage -regulator device (U2, 78L05) to produce
the needed voltage.
The VLF version of the converter is
shown in Fig. 3. For the sake of convenience, the circuit is the same as the
previous one, except in the input section. The 6.00 -MHz crystal is selected
for the same reason as above, but the
receiver must be tuned from 6,010 kHz
to 6,100 kHz to receive the desired
band.
The input circuit is a little different
from what you
might expect.
Transformer T1 is an audio -coupling
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7µH
I

1

J

Fig. 4. If your receiver is "desensitized" by the
converter's local oscillator, this 6.000 -MHz
wavetrap could help minimize the problem.

then you might want to try a series tuned wavetrap such as the one
shown in Fig. 4. The capacitor is any
100-pF ceramic-disc or silvered -mica
unit. The inductor is a slug -tuned coil
such as the 6.8-µH Toko coil sold
under Digi-Key part number TK-1205ND. The 6.8-µH inductance can easily
be retuned to null the LO frequency.
Some performance near 10 kHz (i.e.
when the receiver is tuned to 6.010
MHz) will suffer, because the wavetrap
doesn't have zero bandwidth, but it
may well be less than the desensitization of the receiver.
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And Another Winner
we've got another winner,
Jose Ignatius A. Alea, who's
supplied lots of good circuits.
(Congratulations, Jose!) He'll receive a
kit, MCL1010 chip (which covered in
my first column), and book (the premium for a single submission). Before we
get to his stuff, let's continue with our
tutorial on capacitors, which will soon
come to a close.
One capacitor that's worthy of note
is the glass monolithic type. Those
units are interesting because of their
high reliability, low tolerance, great
simplicity, fixed temperature coefficient, high-voltage capability (up to
500 volts), and low -power dissipation.
They're composed of alternating layers of metal (the plates) and glass (the
dielectric). That club sandwich is
squeezed together under high pressure and high temperature, and then
sealed in enamel or glass.
The glass monolithic units are fairly
impervious to the frailties of most
capacitors. Their value is stable even
with age, and they can handle significant RF-current levels with little dielectric loss. All that makes them suitable
for RF oscillators, filters, and linear
Well,

I
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WINDOWS MAGAZINE

amplifiers (up to 500 MHz). Their primary limitation is, unfortunately, capacitance range. They are typically built
with values of only up to 10,000 pF.
Similar characteristics can be found
in the mica family. Some mica capacitors, with mica sheets sandwiched
between lead -tin plates, are similar to
glass units in structure. Silvered -mica
capacitors, on the other hand, are
made of silver -coated mica sheets layered together. Like glass units, they
can also handle high voltages, absorb
little power, have excellent tolerance
over changes in frequency and temperature, and do not suffer from the
ravages of time. Their accuracy makes
them suitable for use in RF filtering,
bypassing, coupling, and delay lines.
They too can operate up to 500 MHz,
but, unlike glass units, mica capacitors
can be made up to 0.1°F, with voltage
ratings up to 2500 volts.
The only drawback of mica capad tors is something called 'Ion migration." Under a combination of high
temperature, high humidity, and high
DC voltage, the silver can move
around, changing the value or even
causing complete failure.

R4

C12

10K

100

LED FLASHER
While listening to music thought to
myself: "Music is composed of different frequencies blended to make
pleasant sounds, why not have lights
blink at different rates to entertain,
too." So decided to design a circuit to
entertain my eyes while listening to
music. To understand how it works,
see Fig. 1.
The circuit contains 3 oscillators,
one based on a 555 (IC1) and the others centered around a 556 (IC2).
When S1 is on, each oscillator's LED
I

I

(LED1, LED2, or LED3) will flash
rhythmically according to the setting of
its potentiometer (R1, R2, or R3), and
the capacitor selected by its switch
(S2, S3, or S4).
Each oscillator output is capable of
driving up to 20 jumbo LEDs connected in parallel. Arrange the LEDs artistically to suit your taste. The circuit will
operate on a battery or any 9- to 12 volt DC source. If using a 12 -volt wall
adapter be sure that the supply current
is below 1 ampere. The 556 tends to
+9V TO
OerO31
+12V

+

R5

4

47K

10

R6

14

47K
13

R3

12

R2

5

50K

500K

ICI
555

C2

O

3
111
1

Now, let's get to those winning circuits.
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.015

64 Fig. I. This LED Flasher lets you choose between different flashing rates, using potentiometers

C15
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R1 -R3 and switches S2 -S4.
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33K

8

R2
25K
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47K
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5
1C2

7

LM386

C3
47

R4

47K

Cl

SPKR1

+I(

-9/141-7-11-

1

-1(
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Fig. 2. Building this Morse -code oscillator will give you an inexpensive way to practice copying.

heat a little bit, but that's nothing to
worry about. If you operate it for hours,
use a 9 -volt supply. All parts are available at Radio Shack and many other
sources. Is this worth a book, John?
-Jose Ignatius A. Alea, Cebu,
Phillipines

inexpensive alternative. Its parts are
not expensive or numerous, but it
sounds like a real Morse -code oscillator-and it's loud!
The circuit (see Fig. 2) is built
around a 555 oscillator (101) and an
LM386 audio amplifier (IC2). The 555

Z00

1N
R1

C5
10

33K

+9v

s1

c6

+T 47
SPKR1

80
IC2
22

7

LM386

C7

co

22220

5
S2
TONE

-1(-0 0-' O
Cl

THREE -TONE GENERATOR
The three -tone generator in Fig. 3
makes a great warning device. It has a
lot of uses; for example, if the appropriate switch is used for S1, the circuit
can be used as a burglar alarm.
When S1 is pressed it turns on the
circuit. The tone frequencies depend
on resistor R1 and capacitors Cl
through C3. Switch S2 lets you select
between those capacitors. Capacitor
Cl produces the highest frequency
because it has the lowest capacitance,
while C3 generates the lowest frequency.
+3V TO
+9V

1C3

.015

you can use any low -wattage speaker
you have.
I'm using the circuit to prepare for
the Radiotelephony license exams.
The components used in the oscillator
are readily available.
More power to the magazine and to
you, too.
-Jose Ignatius A. Alea, Cebu,
Phillipines
I remember the sound of an old
practice oscillator I had as a kid. It was
just like a door buzzer in an old tenement building. I'm sure what you've
done is a lot nicer.

C2

T .047 T.1
Fig. 3. Here's a tlnee-tone generator that, depending on the switch used for SI, can be used as a
burglar alarm. Switch S2 lets you select between the three tones.

It certainly is. Years ago, folks used
to make a similar device by taking a
bunch of neon bulbs, each in series
with its own capacitor, and connecting
the bulb/capacitor pairs in parallel to an
AC source. The differences in the
bulbs and capacitors caused the bulbs
to reach ignition potential at different
times, so they flashed at different rates.

MORSE -CODE OSCILLATOR
didn't like the tone (or buzz) produced by most Morse -code practice
oscillators. They seldom produce a
tone like a real Morse -code oscillator,
compromising the quality of the practice sessions.
Using an actual Morse -code oscillator just for copying practice is expensive, so
decided to design an
I

I

circuit is an astable oscillator, although
it's wired in. an unorthodox way, with
the chip output retriggering the circuit.
When the key (S1) is pressed, it
activates the circuit. The 555 oscillates
at a frequency determined by R1, R2,
and Cl. Potentiometer R2 is used to
adjust the tone frequency of the oscillator. Some of the output current of 101
is coupled to IC2 via a 10°F capacitor,
C2, so that it will be sufficient to drive
a loudspeaker.
Because the circuit has no gain
control, the volume depends on the
size and wattage of the speaker.
experimented with a 230-mm, 50 -watt
woofer and it sent out a loud tone. For
my permanent speaker, however, use
an 8 -ohm, 5 -watt speaker that is best
for low -volume tones, but of course
I

I
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Fig. 4. When a good T092 transistor is placed
in the correct socket of this tester, the circuit
turns on according to the kind of transistor
being tested.

Output -pin 3 of IC1 (a 555) charges
C4. That capacitor determines how
long it will take before the oscillator is
retriggered via pin 2. Increasing the
value of C4 will decrease the frequency of the generator, and decreasing
the value will increase the frequency.

65

sF
=

J1

LEFT INPUT

O4,O

C11
220

R15
100K

100K

C9
47

7

R18
100K

VOLUME

1117

1/2 1458

C

LEFT

J3

LEFT OUTPUT

1M

IC1-a

.47
R1

7>R13
2.2K

R11

100K

Cl

'

+9V

s1

R5

03

10K

500K

2N2222

R3

BALANCE

1000
C3
10

R14
2.2K

J2
RIGHT INPUT

-Mh
R19
100K

C2
.47

R2
100K

R8

RIGHT
VOLUME

R12
100.K

IC1-b
1/2 1458

#

J4
RIGHT OUTPUT

Vh

2

R16
100K

<

22K

R10
100K

C8
.47

--

C10
47

-

}

R4

1000

+_ C4

0-16
C

1R6

Q4
2N2222

Q2
2N2222

47

10

Fig. 5. This stereo amp can he used with a Walkman or portable CD player, and a pair of speakers, to provide a room -fill of sound.

An LM386 (IC2) is used to increase

the gain of the generator.
-Jose Ignatius A. Alea, Cebu,
Phillipines
This has real potential. If SI is
replaced by three switching devices,
maybe 3 door-mat switches, each
located at a different entrance, it'd
make an interesting door alert for a
noisy workshop.

JUNKBOX TRANSISTOR
CHECKER
Checking transistors in T092 packages with a DVM is cumbersome. So,
to make things easier,
designed a
simple transistor checker (see Fig. 4)
from parts in my electronics junkbox.
When a T092 -type transistor is
placed in the correct socket, if the transistor is good, the circuit turns on
according to the kind of transistor
being tested. For example, if a good
NPN unit is tested, LED1 turns on.
Note that there are 2 emitter positions in each socket. That is because
there are some transistors that have
different pin configurations. Some are
EBC and some are ECB. If you don't
know the configuration, you can test all
66 the possible pin positions until an LED
I

turns on. You'll need to know if the
transistor is an NPN or a PNP type,
however.
The supply voltage can be 3 to 9
volts. There's no power switch
because, without a socketed transistor, capacitor C1 is the only load on the
battery.
For the sockets,
used an 8 -pin,
mini -dip socket. The circuit is super
useful and super simple too, that's why
thought of sending it to you. have
one of these on my workbench. hope
this circuit will satisfy you.
-Jose Ignatius A. Alea, Cebu,
Phillipines
The circuit is definitely useful and
inexpensive. I would recommend
adding a switch, though. Electrolytic
capacitors are pretty leaky.
I

I

I

I

and R2 control the volumes of the
input signals, while potentiometer R17
is a balance control. The incoming signals are coupled through capacitors
C1 and C2 to the non -inverting inputs
of op -amps IC1-a and IC1-b. Because
ICI operates as a single -supply amplifier, its output signal fluctuates above
and below half of the supply voltage.
The output signals of the op -amps
are coupled to the bases of two
2N2222 transistors (Q1 and Q2),
which further amplify the left and right
signals. Then, the outputs of the transistors are coupled to the bases of two
more 2N2222 transistors (Q3 and Q4),
further boosting the left and right signals. The transistor pairs also act as
buffers.
-Jose Ignatius A. A/ea, Cebu,

Phillipines

STEREO AMP
The mini -stereo amp in Fig. 5 is a
circuit for a Walkman, Discman, or
other low -power, audio -output device.
The amp can also be used as a pre amp for 2 microphones if standard
phono jacks are used for J1 and J2.
The output of the audio source is
fed to the left and right inputs of the circuit (J1 and J2). Potentiometers R1
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Great. I'd recommend heatsinking
the transistors, especially if you plan
on having the circuit output significant
volume levels.
Well, that's all the room we have for
this month. If you'd like to submit one
circuit or even a column -full, write to
Think Tank, Popular Electronics, 500
Bi-County Blvd., Farmingdale, NY
11735.

OM.puTE
PC Cards

JEFF HOLTZMAN

BY

pc

Cards, formerly known as
PCMCIA cards, are sexy.
They're about the size of a business
card, and only a few millimeters thick.
Compared with traditional peripheral interface cards, they have many
advantages.
The connectors are keyed, so you
can't insert them upside down or backward and accidentally reverse the
power connections. You'd have to
work hard to hurt the connectors, as
the card contains the female end, and
the male end is recessed deep in the
slot of the receptacle.

em, and network interfaces. But there
are lots of special-purpose cards as
well. For example, I've recently seen

network routers (devices that direct
network traffic) built in PC -Card format. You can buy SCSI interfaces in
PC -Card size for connecting CD-ROM
drives to laptops. Industrial data -collection modules are available in PC Card format. The list goes on and on.
Running modern PC Cards on
modern laptops is more likely to produce success than any combination of
older cards and older laptops. tested
several modern modem and network
I

VGA-resolution
LCD
non -backlit
screen. It was pretty hot stuff in 1992,
but it's still serviceable now. I'm not
about to retire it, not with current notebooks costing 50-100% more than
comparable desktop units.
But getting it to do what wanted
has been painful. All wanted was a
working network connection when
was in the office, and a working
modem connection while on the road.
also needed the computer to work
from within the office for testing various telephone, network, and online
services.
I

I

I

I

NETWORK-CARD NIRVANA

"4:

First tried using a fancy new 3Com
card with the company's "parallel tasking" architecture that is supposed to
improve performance over standard
cards. Unfortunately the OmniBook
absolutely refused to recognize that
went to a non -PC -Card
card. Then
I
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Xircom parallel -port
adapter. It worked very nicely, but
wanted a cleaner solution. Eventually
learnec from HP that several network
cards were certified to work in the.
OmniBook 300.
So I purchased a card made by
Socket Communications for about
$200. The purchase price was painful,
but the card did plug right in and work.
One thing really like is that the card
comes with a cable adapter that
accepts both 10 -Base -2 (coax) and
10 -Base -T
(twisted -pair) cabling.
plan to
Currently
use coax, but
upgrade to twisted pair soon.
One thing I dislike is that if the
OmniBook powers itself down with the
network card and software installed,
the machine must be rebooted the
next time you power it up. Oh well,
<Ctrl -Alt -Delete>
what's another
among friends?

solution,
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The SwapBox Combo from SCM Microsystems is one of a variety

of devices for i sing PC-Card (for-

merly PCMCIA) devices in desktop PCs.

PC Cards were designed from the
beginning to be plug-and -play. Early
models had lots of compatibility problems, but those problems are decreasing, especially with the multitude of
drivers and the Plug -And -Play support
available in Windows 95.
There is an incredible variety of PC
Cards available now. Common ones
provide memory, hard -disk, Fax/mod-

interface cards in an old HP OmniBook
300. It's a 386 -based machine with
built-in DOS 5.0, Windows 3.1, Word
for Windows, Excel, and some proprietary HP applications (a calculator, a
planner, etc.). The version have has a
10 -MB PC Card, which it uses to emulate a hard disk. The machine also has
a whopping 2 MB of RAM, an unusual
built-in mouse, and a monochrome
I
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I

I

MODEM MANIA
Things went much smoother with
modem cards.
tried two, both of 67
I

which worked right out of the box. One
is the Optima 288 V.34 Fax/modem
with EZjack, made by Hayes; the other
is the ProClass 288 V.34 Data/Fax
Modem with EZ-Port, made by
Practical Peripherals. Both devices
worked fine with both DOS and
Windows communications programs,
connecting to a variety of public and
private online systems.
The EZjack and EZ-Port connectors are interesting. With older PCMCIA modems, a special cable plugged
into the card, and the telephone cable
plugged into the special cable. The EZ
port models have a push-in/push-out
mechanism that allows you to insert a
modular phone cable into the EZ "doohickey" without the special cable.
Warning: the pins on those EZ ports
are very fragile. One pin got caught in
the end of a faulty telephone cable,
which bent the pin, which eventually
weakened and broke off. That was
unpleasant. (By the way, there is no
comparable EZ port for network interface PC Cards. They always seem to
have special interface cables.)

manual suggests that you can use the
phone jack for a 10 -Base -T network
connection, but that is not the case.
That type of network connector has
more pins (8) than the RJ-11 (4), and
the connector is wider to accommodate the extra pins. CardDock comes
with a set of drivers for use under
Windows 3.1, but just plugged and
played it under Win95.
also looked at a pair of devices
from
SCM
Microsystems.
The
SwapBox Combo integrates a PC -Card
slot with a 3.5 -inch floppy -disk drive.
The SwapBox Plug 'n Play resembles
CardDock. It contains two stacked PC Card slots. The lower slot accepts a 5 mm card; the upper slot (as well as the
slot in the SwapBox Combo) accepts
10 -mm cards. Installation of both
devices was completely plug -and -play
under Win95 running on a custom-built
clone. Both devices interface via an
ISA card to which one 50 -conductor ribbon -cable per slot runs. Cabling is tight,
but it works.
SCM has a wide variety of configurations, whereas Greystone has but a
few. The SCM units examined had
more solid mechanical construction
than the Greystone, but the Greystone
unit is less expensive. The rear -panel
modem connector of the Greystone
unit is a nice feature, unmatched by
anything currently in SCM's line.
The bottom line is that if you need
to share mass storage or peripherals
between a desktop and a laptop, a unit
from either company can fill the bbl,
especially if you're running under
Win95. NT and OS/2 users should also
experience no trouble.
I

I

I

DESKTOP INTERFACE
People traditionally think of PC
Cards as being used in laptops, but
there is also reason to use them in
desktops. Consequently, several companies have released PC -Card
adapters for desktop PCs.
investigated several such devices.
One is the CardDock, made by
Greystone Peripherals. CardDock is a
plastic carrier that fits in a 5.25 -inch
drive bay. It has two PC -Card slots
mounted side -by -side. Each slot uses
two pair of wide (40 -pin) ribbon cables,
which run back to an ISA interface card.
An LED mounted by each slot indicates
card activity. Each slot can accommodate a PC Card as thick as 15 mm.
CardDock also has an RJ-11 phone
jack for simplifying modem connections. To use the phone jack, you connect a short jumper (not included)
between your PC -Card modem and
the front -panel phone jack. Then you
can connect the phone cord to an RJ11 connector on the mounting bracket
of the interface card. That arrangement helps reduce cable clutter
around the front of the machine.
68
Incidentally, an illustration in the
I

VENDOR INFORMATION
Greystone Peripherals Inc.
130-A Knowles Drive
Los Gatos, CA 95030

Hayes Microcomputer Products, Inc.
RO. Box 105203
Atlanta, GA 30348

Practical Peripherals
"

375 Conejo Ridge Ave.
Thousand Oaks, CA 91361
SCM Microsystems
131 Albright Way
Los Gatos, CA 95030

Xircom
2300 Corporate Center Drive
Thousand Oaks, CA 91320-1420
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RUNNING LIGHTS
(Continued from page 44)
vehicles have two wires, one for the
starter and the other for the electrical
system. Choose the smaller of the two
wires to make the connection. Solder
the splice and insulate it with electrical tape.
Next locate any wire in the vehicle's

engine compartment that is energized with + 12 volts only when the
ignition switch is on. That can easily be
determined with a voltmeter. Splice
the wire labeled "IGN" to that wire you
just located. Solder the connection
and then insulate it with electrical
tape, as before.
Finally, connect the wire labeled
"GND" to any metal part of the vehicle, such as under the head of a screw
that threads into metal. Make sure
when you tighten such a screw that
you don't strip the threads. Add a blob
of solder to secure the connection.
With your DRL circuit installed, re-

connect the ground lead of the battery. Then start the vehicle and note

that the headlamps are partially illuminated. Adjust R1 for the desired
amount of brightness. Remember,
there should be sufficient illumination
so that the lamps will be visible in full
sunlight. Turn the engine off; the lights
should extinguish.
With that test and adjustment completed, your vehicle is now equipped
with Daytime Running Lights. But don't
forget the number -one accident precaution in any car or truck-the driver.
Be sure to drive safely!

o
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Circuits for Gardeners
oe, a local college student, came
by a short time ago looking for
some help in building an automatic
watering system for a small-scale hothouse operation he was putting
together. He needed a circuit that
could sense the moisture content in
the soil and one that automatically
adds water when the moisture level

1.1

drops below a preset value.

I

thought

BY

Then adjust R6 until the two LEDs are
both off, or at least dim to the same
level.
When wired as shown, the two
LEDs serve as a null indicator. That is,
LED2 is on when the ground resistance is higher than the preset resistance value of R6, and LED1 is on
when the ground resistance is lower
than the preset value. When both

o

CHARLES D. RAKES

PARTS LIST FOR THE
MOISTURE MONITOR (Fig. 1)

=

SEM CONDUCTORS
U1-741 op -amp, integrated circuit
LEDs, LED2-Light-emitting diode, any
type or color

RESISTORS
(All fixed resistors are 1/4 -watt, 5% units.)
R1, R2 -100,000 -ohm

'

R3-10-megohm
R4, R5 -1000 -ohm
R6 -100,000 -ohm, potentiometer

t

o

.

S1 -b

R6

ADDITIONAL PARTS AND MATERIALS
C1 -0.1-µF, ceramic -disc capacitor

B2

S1-DPDT switch

9V

B1, 62

I

-9

-volt battery
Probes .(see text); IC socket,: wire, solder,
etc.

100K

'VW

HI
LED1

100K

O

»VIA

=

4

R2

100K

0

®

LED2
LO

0

PROBES

Fig. I. The state of the two LEDs in this soil -monitoring circuit tells us the relative moisture of the
soil.

that our readers-especially those
who like to do a touch of gardeningmight also find the circuits came up
with useful, so decided to share them
I

I

with everyone.

MOISTURE MONITOR
The first thing Joe needed was a
simple method to monitor the soil's
moisture content. Take a look at Fig. 1
and you'll see a bridge circuit that's
designed to measure resistance that's
been adapted to perfectly fit this application.
In the circuit, when the value of R6
equals the value of the resistance of
the soil between the two probes, the
bridge circuit is in balance. To set up
the circuit, bring the soil you wish to
monitor to the proper moisture level
and insert the two probes into that soil.

LEDs go dark or dim to the same brilliance the bridge circuit is in balance.
At balance, the setting of R6 equals
the ground resistance.
The probes, see Fig. 2, are two 6 inch by 1,,6 -inch, round, stainless -steel
rods mounted about 1 -inch apart in an
insulated handle. A wire is attached to
each rod, and each wire connects to
the circuit, as shown in Fig. 1. The
length and diameter of the rods are
really not critical, so use what you
have available.

the other probe is tied to the base of
01. Resistor R4 is used to set the sensitivity.
When the moisture is below the
preset level, Q1 is off and Q2 is on,
pulling the relay in, which in turn supplies power to the water valve. As the
moisture around the probes increases,
the ground resistance between the two
probes decreases until enough current
flows into the base of Q1, turning it on
and Q2 off. The relay then drops out,
power is cut to the valve, and the water
flow ceases.
The probes for the control circuit
can be assembled like those in Fig. 2,
or you can use two stainless -steel rods
without the insulated holder. One
advantage of using separate rods is
that the location of each probe could
be better positioned for a desired
moisture-coverage pattern. Also, for
moisture sampling at a given depth the
probes can be insulated with shrink
tubing down to within about one inch of
the end.

VALVE CONTROL
Our first moisture -detection and
control circuit, shown in Fig. 3, turns
an electric water valve off when the
soil's moisture content reaches a preset level. A positive 12 -volt source is
connected to one of the probes and
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AC VALVE CONTROL
If the probes are not made of good quality material, electrolysis can occur,
which over time can affect the circuit's
operation. One way to overcome that
problem is to clean the probes often or 69

use a circuit that operates with an AC
voltage on the probes.
An AC -probe moisture detector and
water-valve control circuit is shown in
Fig. 4. A 24 -volt center -tapped transformer is connected in an AC bridge
circuit. Each half of the transformer's
secondary operates as one of the two
fixed elements of the bridge, with the
ground resistance between the probes
and R2 as the two variable elements.
The normal operation of an AC
bridge circuit that's used to determine
a component's value-be it resistance,
inductance, or capacitance-is to balance the bridge with the variable element and read the component's value
at balance on the dial. On either side
of balance, the output is an AC signal
that's equal in amplitude but 180 -

tance was equal to the preset value of
R4. As the bridge became balanced,
the water valve would turn off, but the
water would continue to soak into the
ground, lowering the resistance
between the probes. That would cause
the bridge to unbalance, turning the

can flow into the base of Q1 but no collector current can flow because the
voltage at the "A" secondary winding'is
180 -degrees out of phase and negative. That negative voltage is blocked
from passing to the relay and transistor
circuitry by D2. As long' as the resisD1

O N.C.

1N4002
Q2
2N2222A

2N2222A

TO
CONTROLVALVE
CIRCUIT
+V

RY1

12V

Cl
.1

C2
R1

47052

R2
1K

.1

degrees out of phase.
PROBES
Fig. 3. This circuit builds upon the principles used in the circuit of Fig. / to provide automatic operation of a watering system when a dry -soil condition is detected.

INSULATED
MATERIAL
TO CIRCUIT

ON

STAINLESSSTEEL
RODS

1

INCH

Fig. 2. This probe assembly can be used with the
circuit in Fig.l, as well as other circuits in this
month's column. While some dimensions are
specified, they are not critical so feel free to use
whatever is handy.

If a standard AC bridge circuit was
used for the moisture sensor, it could
70 only indicate when the ground resis-

water valve back on and flooding the
area. Not so good.
The circuit in Fig. 4 overcomes the
problem by comparing the output
phase of the bridge to the output
phase of the "A" side of T1's secondary. Starting out with the probes in
dry soil with a resistance much higher
than the preset resistance value of R4,
the relay would be operated and water
would flow. Here's why. When T1's "A"
secondary winding goes positive the
voltage is fed to the relay through a
1N4002 diode and the LED. At the
same time the output at "C" also is
going positive, because the resistance
value of R4 is much lower than the
ground resistance, supplying current
through R3 and D1 to the base of 01,
turning it on. In turn, Q2 turns on,
pulling in the relay and activating the
water valve.
When the resistance across the
probes equals R4's preset value, the
bridge is balanced and the output voltage at "C" is zero. Transistors Q1 and
Q2 turn off, dropping out the relay and
stopping the water flow.
As the water soaks into the soil the
bridge becomes unbalanced in the
other direction but the relay does not
pull in. Here's why: When T1's "B" secondary winding goes positive, current
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tance across the probes is lower in
value than R4's setting, the water
valve will remain off. Capacitor Cl
smoothes out the pulsating DC that
feeds the relay to keep it from chattering. The LED indicates when the water
valve is turned on.

EXPERIMENTER'S VALVE
CONTROL
Our last entry for this visit is especially presented for all of our experimenting friends. The moisture sensor

PARTS LIST FOR THE
VALVE CONTROL (Fig. 3)
RESISTORS
(All fixed resistors are'/4-watt, 5% units.)
R1 -470 -ohm
R2-1000 -ohm
R3-4700 -ohm
R4-100,000 -ohm potentiometer

i

ADDITIONAL PARTS AND MATERIALS
Q1 ,02-2N2222Á NPN transistor
D1 -1N4002 silicon diode
C1, C2-0.1-11F, ceramic -disc capacitor
RY1-12-volt DC relay, normally open
Probe materials (see text), power source,
wire, solder etc.

in Fig. 5 does not depend on the

ohmic
resistance of the soil to activate the
water valve. Instead, a VLF oscillator
circuit with its tuned inductor buried in

PARTS LISTFOR THE
AC VALVE CONTROL (Fig. 4)
T1

1N4002

24V
C.T.
S1

--0

F1

p

A

.5A

N.C.

Q1
D1

SEMICONDUCTORS

TO
LCONTROL
VALVE
CIRCUIT

2N2222A

-

D1 -1N914
-

silicon diode

D2-1N4002 silicon diode

LED1=Light-emitting diode, any color
or type

+v

"C" 1N914

01, 02-2N2222A NPN transistor

RY1

117V AC

02

12V

RESISTORS
(All fined resistors are 1/4 -watt, 5% units.)
R1 -100,000 -ohm
R2-50,000 -ohm, potentiometer
R3-10,000 -ohm

2N2222A
R1

100K

ADDITIONAL PARTS AND MATERIALS

-T1-24-volt 100-mA, transformer, cen-

PROBES

,

Fig. 4. To prevent the effects of electrolysis from affecting the operation
cuit over time, it can be modified to operate using an AC voltage.

the soil senses the moisture content
by absorption.
Here's how the circuit operates:
Transistor 02, along with L1, C3, and
C4, make up a simple Hartley oscillator. The circuit oscillates at about 16
kHz. Transistor 01, in an emitter -follower configuration, isolates the output
circuit from loading or influencing the
oscillator circuit. Diodes D1 and D2
convert the RF signal to DC to supply
bias current for Q3, which operates the
water-valve relay as long as the oscil-

of the monitor/control cir-

foot length of #26 plastic -covered wire
wound in a 4 -inch loop and kept
together with electrical tape. The loop
is one area where much can be gained
by experimenting. A pancake loop
might be more sensitive, or a differentshaped loop might work better. Also try

different

oscillator

frequencies.

Remember, the key thing here is to
experiment and have fun.
Locate the loop about 3- to 6 -inches deep in dry soil and adjust R6 until
the relay just pulls in. Slowly add water

C7

A

02

R2

Q1

2N3909

1

R3

MEG

C4

...-

C6
.22

4.7K

D2

1N914

N

+12V

C

D1

R4

10K

Q3

N.C.

2N2222A

O

.1

(0. D3
1N4002

Fig. 5.

If you're

-RESISTORS
-(All fixed resistors are
R1, R4-10,000 -ohm

14 -watt,

5%.units.)

R2-1-megohm

.ADDITIONAL PARTS AND MATERIALS
L1-see text
RY1-12-volt DC relay, normally open
Wire, sólder, etc.

S.

R5

1N914

SEMICONDUCTORS
01, Q2- 2N3904 NPN transistor
Q3-2N2222A NPN transistor
D1, D2-1N914 silicon diode
D3-1N4002 silicon diode

C4 -C6-0.22-11F, Mylar
C7 -0.001-µF, Mylar

¡. C3

R6

.22

C1
.1

PARTS LIST FOR THE
EXPERIMENTER'S VALVE
_CONTROL (Fig. 5)

CAPACITORS

C5

-L
R1

RY1--L12-volt DC relay,normally open
F1 -0.5 -amp fuse
.Probes (see text), wire solder, etc.

C1 -C3-0.1-µF, Mylar

2N3909

220K

10K

-S1-SPST switch

R3-220,000 -ohm
.R5 -4700 -ohm
R6-5000 -ohm, 10 -turn trimmer potentiometer

.001

+12V

ter -tapped

the type that likes to experiment, this circuit might he
inductor (see text) to sense soil moisture.

á--o--

TO
CONTROL
VALVE
CIRCUIT
+V

RY1

12V

'SEE TEXT

for you. Instead of probes,

it

uses a homemade

lator's output signal is sufficient to turn
that transistor on. The oscillator's sensitivity to varying soil conditions is set
by R6, a 10 -turn trimmer potentiometer.
The inductor, L1, consists óf a 100 -

to the soil and watch for the relay to fall
out. The circuit operates just fine in
some soils and not at all in some other
soil mixtures. If you don't like to experiment pass this one by, but if you do
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and discover ways to improve the circuit's operation let me know. You can
write to Circuit Circus, Popular
Electronics, 500 Bi-County Blvd.,
Farmingdale, NY 11735.
Well, it looks like the clock has just
stoped ticking for this month. So,.good
circuitry for now, and we'll see you
back here next time.

Volunteers
Welcome
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Zec ARTRTI'IM
U.S. Coast Guard

BY MARC SAXON

Communications
ake one look at Uniden's BC9000XLT and you'll know it is
intended for the more advanced scannist. Not that the BC-9000XLT is difficult to operate, but it has sophisticated
features that beginners and casual listeners would never use. Basically, the
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provision searches out and stores frequencies to available memory slots,
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The classy Uniden BC-9000XLT offers such sophisticated provisions as 500 memory channels, 20

priority channels, and auto -store, and data -skip featres.

set has 500 memory channels set up
in 20 banks of 25 channels each. It can

receive practically every frequency
between 25 MHz and 1300 MHz. The
gaps are 550 to 760 MHz (the UHF -TV
channels) and the two cellular bands
(which cannot be user -restored).
The BC-9000XLT has a keypad for
entering frequencies, but also offers a
rotary tuning knob that permits manual
exploration of bands. The set scans at
up to 100 channels per second, and
when searching the VHF band, the
operator can select either 100 or 300
frequencies per second. The unit
receives NFM, WFM, and AM, with
provisions for the operator to modify
the default setting.
Getting into the unit's more exotic
72 features, we find no less than 20 avail -

automatically stored within each bank
to allow the fastest scanning. A "data
skip" feature can be switched on to aet
the unit skip over unwanted data transmissions (it also cuts down on birdies).
The BC-9000XLT has a nice LCD
readout with large alphanumeric characters.
Add to those features the optional
CTCSS tone board, and you end up
with a serious and impressive piece of
intercept hardware. It's easy on the
eyeballs, too.

COAST-TO -COAST
Scanner owners within range of
coastal areas, inland waterways, and
larger lakes are usually familiar with
U.S. Coast Guard communications.
This time of year, when recreational
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boating is in full swing, the USCG is
probably well known to you from its
activities on 156.30, 156.80, and
157.10 MHz. Maybe you also have
tuned in on USCG stations contacting
their own vessels on 157.05. 157.075,
and 157.15 MHz, or USCG Auxiliary
vessels on 157.175 MHz. Those are
the most popular channels known to
scanner owners. There are many
other, less-well-known, usually interesting, and even more action -filled
channels!
The USCG becomes involved in
instances when the safety and integrity of navigable waterways could be
threatened by the presence of hazardous items or substances, ranging
from accidental fuel spills to the transportation of explosives. When such an
incident occurs, the Coast Guard
swings into action. Monitor for their
Hazmat (Hazardous Materials) operations on 162.025, 162.125, and
162.175 MHz.
U.S. Coast Guard helicopters and
fixed -wing aircraft perform many
search -and -rescue missions that you
can easily monitor on the usual 157 MHz marine -band channels. Those
communications are only half of the
story, because the missions also use
UHF aeronautic -band frequencies.
Monitor 164.30, 164.55, 282.8, 381.7,
381.8, and 393.9 MHz for a fuller picture of USCG search -and -rescue
activities.
One of the Coast Guard's most
important roles is in the area of law

enforcement.

Besides

enforcing

numerous laws relating to maritime
safety, the USCG is actively engaged
in patrolling coastal waters, especially
to intercept narcotics traffickers, and
also to help enforce immigration laws.
The USCG can operate within U.S.
Customs Service networks while
engaged in narcotics interdiction activities. Nevertheless, the USCG also

has many of its own frequencies for
use during investigative, intelligence,
and enforcement activities. Those

include 162.05, 162.125, 162.25,
162.325, 163.05, 163.175, 164.30,
164.55, 164.775, 165.2625, 165.3125,
165.3375, 167.90, 168.50, 171.15,
and 171.3375 MHz. At times, voice
scramblers are used.
Note that only a couple of those frequencies might be expected to be
assigned and in use in any given area.
Your best bet would be to enter all of
them in your scanner and let them
perk for a month or more to see which
show signs of activity in your area. In
any event, 282.8 and 381.8 MHz are in
very wide use, and you should at least
be able to count on those during SAR
missions, regardless of your location.
Canadian Coast Guard? Give a listen on 157.175, 161.65, 161.825,
161.90, and 162.475 MHz.

FROM OUR READERS
Roger Vogt, of Cleveland, Ohio,
writes that he has copied NFM-mode
military transmissions on 262.15 MHz.
He thought it was odd because he

ANTIQUE RADIO
(continued from page 61)

which is the official journal of The
Antique Wireless Association (AWA).
For those who might not be familiar
with it, The Antique Wireless
Association is a national organization
whose members include a large percentage of hard-core and highly experienced hobbyists.
With this new job and my ongoing
publication of The Radio Collector, a
bimonthly journal for newcomers to our
hobby, I've gotten rather deeper into
the antique-radio scene than I'd anticibegan this column for
pated when
Popular Electronics some ten years
ago. But love every moment of it!
Those who might be interested in
joining the AWA and receiving the
quarterly Old-Timer's Bulletin should
contact Joyce Peckham, Box E,
Breesport, NY 14816. Dues are $15 (1
year); $27 (2 years); $18 (1 year overseas airmail). Anyone interested in
receiving a free information sheet on
The Radio Collector may write me at
I

I

understood 225 to 400 MHz to be the
AM -mode UHF military aeronautics
band. Well, it is, but it's also more than
that. From roughly 243.8 to 270.0 MHz
(in 25 -kHz steps), there are countless

downlink frequencies from military
communications satellites intermixed
with the AM aeronautics communications.

Military satellites use data and
voice, although they are usually sent
encrypted. Still, once in a while, transmissions come through in the clear.
Those are in NFM mode. It appears
that Roger's intercept was from one of
the U.S. Navy's FLTSATCOM birds.
Nice catchl
From San Jose, California, comes a
note from J.H., who mentions that the
best summertime gathering in the Bay
Area is the Gilroy Garlic Festival. It
draws huge crowds and plenty of
security personnel to keep things
under control. J.H. would like to find
out the best frequencies to monitor
during that breathtaking event.
For starters, the best law-enforcement channel is probably 154.92 MHz
because all the local agencies share it.
P.O. Box 1306, Evanston, IL 60204-

1306. But please don't use that
address for correspondence.relating to
my articles in Popular Electronics!
Write me do Antique Radio as indicated at the conclusion of this column.

DIAL MYSTERY EXPLAINED
menBack in the May column,
tioned that reader Raymond Shetrone
(Ft. Meyers, FL) was looking for somebody to shed some light on an odd
inscription found on the dial of his
Philco 38-7 console. It appeared to be
a very flamboyant cursive signature,
and certainly didn't look like the original Philco issue.
The day before sat to write this, an
explanation was offered from a surprising source. got a phone call from
Andre Duzant, Art Director of this magazine. Andy and were co-workers on
the original Popular Electronics over
thirty years ago. It was fun to chat with
him because we don't have much
opportunity to talk anymore. (I work
out of my home, about a thóusand
miles away from the business offices
of Popular Electronics.)
I

I

I

I

The Festival personnel operate on
464.325, 464.575, 464.775, 464.825,
and 464.975 MHz.
Paul Girard is a reader heading
from Maine to the Big Apple for a visit
this summer. He plans to try to find out
how far he can receive when he takes
his handheld scanner atop the city's
tallest structures. Paul asks if the
Empire State Building and the World
Trade Center use frequencies that he
can monitor.
The Empire State Building has personnel on 463.45 MHz, while the
World Trade Center is reported to use
453.475 MHz for security, 470.5625
MHz for operations, and 470.5875
MHz for maintenance. It's anyone's
guess about the reaction when Paul
shows up demanding to use a scanner
from those security -conscious buildings. We hope his next postcard to us
isn't sent from Leavenworth!
Why not send in your scanner -related frequencies, loggings, discoveries,
shack photos, and questions? Help
keep us tops! Write to Scanner Scene,
Popular Electronics, 500 Bi-County
Blvd., Farmingdale, NY 11735.
But the main reason for the call was
Ray Shetrone's "mystery dial." Andy
had recognized the flamboyantly
inscribed name as that of Boak Carter,
a well-known news analyst on New
York City's station WJZ during the late
30s and/or early 40s.
Boak's program was apparently
local to NYC and not carried on national network. So while he was wellknown, Carter was never a really
prominent radio figure. Andy's feeling
is that the newscaster's career fell into
decline during World War II, when the
news was being delivered by such
towering figures as Edward R. Murrow,
Eric Sevareid, and Gabriel Heatter.
How did Boak's name get on that
radio dial? We can only guess. It
seems quite possible that set had
actually belonged to Carter-perhaps
customized for him and presented to
him by Philco. Does anybody have any
other ideas or information about this
intriguing little mystery? Please write
and let me know. As always, can be
reached c/o Antique Radio, Popular
Electronics, 500 Bi-County Blvd.,
73
Farmingdale, NY 11735.
I

3-D VIDEO
(Continued from page

41)

What You'll See. The 10 -inch, conventional, phosphor -coated, CRT that
is at the heart of the prototype CRT
delivers a small, but impressive demonstration consisting of about 20 different images. For example, one
image is of an electron -microscope
blow-up of a common light-bulb filament. Its coils seem to project two to
three inches in front of the screen and,
hologram -like, you can move your
head and see to either side of the
protruding picture.
Other computer -generated images currently available consist of rotating balls, cubes, and a mini-demo
of a future arcade game. Interestingly,
that demo features joystick input that
moves a cross -hair from side to side
among an array of colored objects.
But unlike what you'll find at your local
arcade, the joystick can be picked up,

rotated, and moved forward and
backward, causing the darting cross hair to follow on the screen. Real-

LED THERMOMETER
(Continued from page 46)
the circuit on a perforated board,
make sure you position IC1 away from
any heat source such as IC2 or the
LEDs, and be sure to use thin wire (28 gauge or finer) to reduce heat conduction into the sensor. Also, make
sure the IC is placed at the edge of
the board. That way, a hole in whatever enclosure you use will allow it to
detect air temperature in the room,
and not in the unit. Finally, insert IC2
into its socket to complete on -board
assembly.

Choose an enclosure for the board
next. Drill holes for IC1, the ten LEDs,

and S1 in that case. Mount S1 and
connect it electrically to the wires you
soldered to the board earlier. Connect the battery snap, as shown in the

parts -placement diagram, and
mount the board in the enclosure.

Calibration. Thoroughly check the
wiring on your circuit board. Make
sure polarity
74

is not reversed anywhere
on the board, as that could damage
1C1 and IC2. If the connections look

istically, the cross -hair is masked
whenever it passes behind any of the
screen objects. "Flight Simulator" fans,
hold on to your hats!

What Happens Next? It is expected
that the first appearance of this
equipment will be in the video arcades. With the impact that virtual reality has made in the arcades, there is
a likelihood that autostereo will reap
even larger profits for the game manufacturers. Even considering the re-

maining technical problems and the
FOR MORE INFORMATION
INFINITY Multimedia
14225 Ventura Blvd.
Sherman Oaks, CA 91423

Vision III Imaging, Inc.
1155 Herndon Parkway
Suite 200
Herndon, VA 22070
Cambridge University
Numerous papers, explanations, añd
a history of the work accomplished at
Cambridge is available on the Internet
at: http://www.cl.cam.ac.uk:80/ Re-

search/Rainbow/projects/asd/

correct, set the three potentiometers
at approximately the middle of their
ranges. Then connect B1 to the circuit
and turn the unit on.
After a few minutes of warm-up
time, use a DVM, or a 1% or better
analog VOM, to take the following
readings. Attach the negative meter
lead to ground on the board, then
connect the positive lead to pins 6
and 7 of IC2. Set potentiometer R7 so
the voltage reads 3.345 volts, or as
close to that value as possible. That
done, connect the positive lead to pin
4 of IC2 and adjust potentiometer R5
for a reading of 2.545 volts; try to
make your adjustment of R5 as accurate as possible.
Next, using a standard thermometer that is known to be reasonably correct, measure the air temperature as close to IC1 as possible.
(Photo thermometers for darkroom
use are good for that purpose as they
are usually calibrated at 68°F) Using
the temperature reading as a guide,
adjust potentiometer R1 so that the
proper LED for that temperature lights
(if you're using bar mode, all the LEDs
ranging up to the correct one should
light as well).

AmericanRadioHistory.Com

necessary manufacturing startup,
these fancy new arcade machines
could become available before the
end of this year. Most of the major
players in the video -game field have
already been given a demonstration
of this new approach to 3-D display.
The next likely step would be for
home versions of the arcade games.
While the required outlay for the new
display devices would represent a significant investment for the average
family, the producers of autostereo
hope to ride into your house on the
coattails of High -Definition Television
(HDTV), taking advantage of the
large-scale turnover in home TVs that
HDTV could cause.
The prospects for broadcast use are
the final, and most remote step. For
one thing, there are still technical
problems that must be overcome.
What's more, broadcasters will need
to invest in the multiple -view cameras

necessary to transmit auto stereoscopic images. Even so, if the
system proves to be successful, that
last step could take place sometime
early in the new millennium.

Next, measure the voltage between pin 5 of IC2 and ground. It
should read close to the value calculated in the following equation:
V = 0.225 + (0.04 x

T)

where V is the DC voltage at pin 5 of
IC2, and T is the temperature in degrees Fahrenheit.
If you have no thermometer, use the
following procedure to calibrate R1:

Disconnect power from the circuit
and remove IC1 and IC2. Then, using
an accurate ohmmeter, measure the
value of R3 in ohms; record that value.
Connect the ohmmeter across R1
next. Set R1 so that a reading of exactly
3 times that of R3 is obtained. Reinstall
IC1 and IC2, and you're done.
Here's a final thing to keep in mind:
When using high-efficiency LEDs, due
to leakage current a faint glow might
be seen in LED1 even when it is not
supposed to be lit. However, that glow
should only be visible in a darkened
room. If that phantom illumination is
bothersome, a 10,000 -ohm resistor
can be connected across LED1. Incidentally, the authors find the dim glow
of LED1 to be a useful "power -on" indicator.

The Four -Year Electronics Degree
Program That Really Hits Home!
Bring The Technology Home With A Bachelor Of Electronics
Engineering Degree. No Hassles. No High Cost!
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electronics. And you can do it all at
your own pace!

1.

Without leaving home.

,
.

We've lowered the cost of

higher education.
It's true! You can earn a four-year
Bachelor of Electronics Engineering
Technology degree today ... and
prepare yourself for a high -paying

electronics career ... without quitting
your job or ever leaving your home.
Because World College, an affiliate of
the Cleveland Institute of Electronics,

offers you the total flexibility of independent study programs proven effective for
people like you who truly want to succeed! World College independent study
lessons help you build valuable skills

training!

Mail/Fax Today
or Call
1-800-696-7532

to provide its students with the most

to breakthrough computer -simulated

experiments, students are exposed to
the latest technological advancements.
All the equipment, parts, and software you need are included in your

Expert

instruction!

Send me a FREE
World College course
catalog today!

can complete in your home.

Choose your own pace.
Earn your bachelor's degree
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Independent study in
your home!

Give Me The
Power!

affordable tuition, including more than
300 hands-on lab experiments you
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and at your pace
because you pay tuition to World

Name

College only as you complete the
upper -level semesters close to
graduation. The faster you make it
through, the less you pay. So you
have an incentive to make your future
happen quickly
yet the freedom
to choose your own pace!
Send today for your FREE
course catalog
and give yourself that

Address
City
State, Zip
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step-by-step, and expert instructors are
personally available to you with a toll -free
call. What a way to earn an education!
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advanced education tools. From the
latest equipment and reference books

on your time

Earn your four-year
degree!
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Four Powerful Reasons
To Connect With
World College Today:

World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in

Phone

(

Age

For faster service, call
1-800-696-7532,
or call
1-804-464-4600.
Or fax this coupon to
1-804-464-3687.
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future you've always wanted
with an electronics degree education
from World College.

A world of opportunity.
Where is your career headed?
With a four-year bachelor's degree

WORLD
COLLEGE

from World College, you call the shots,
choosing from incredible, high -paying

Lake Shores Plaza
5193 Drive, Suite 113
Virginia Beach, VA 23455-2500

opportunities in electronics, telecommunications, computer, electrical
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Take charge of your future in'electronics.
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$179.00

DMM 89
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o41.

20 reference impedances
True RMS

-

.

Capacitance: 1pF-50,000µF
Measure AC volt to 20kHz
11 5000 counts, 0.1% accuracy
of4
Auto/manual range, fast bar graph
Min/Max/Ave/DR/Relative/Zoom
ua
mess!
,j Auto power off
m
Input warning
O x,j"'fit
'Splash proof
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Dual display-.U0 or C/D
Inductance: 0.1µH -1000H
Capacitance:0.1 pF-10,000µF
Impedance:1 m0.1 OM0
0.7% basic accuracy
Auto/manual range
Dissipation factor & O factor
'Serial & parallel mode
Relative mode for comparison
and to remove parasitics

'
as-on

'

($

Volt, amp, ohm, logic, diode, continuity

.

ro.,

°'

u

'
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I.
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J%
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Statistics, tolerance,

_

Best for design, incoming
testing & production
SMD and chip component

test probe $25.00
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regulation

'00214 +3mV load regJetion
1 mVrs raise end npple
Short circuit end overload protected
PS -8200 with Appal voBneter $179.00
Also available: 30V5A, 60V/3A, 60V/5A
16V/10A, 30V/10A
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GENERATOR
SG -4160B
$124.95
100 kHz-150MHz sinewave in 6

ranges
RF Output 100mVrms to 35 MHz
Internal 1kHz, External 50Hz-20kHz
AM modulation
Audio output 1 kHz, 1 Vrms

Digital Storage Scope
DS-303 30MHz, 20M Sample/sec $849.96

DS -303P with RS -232 Interface $1,049.96
Switchable between digital and analog modes
2 K word per channel storage
8 bit vertical resolution (25 LereUdiv)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save all Save CI-12, Pre-Trig
,

Metter control

m

PS -8202

-^A
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Two 0.30 VDC
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RF SIGNAL
GEN./COUNTER

SG -4162 AD

Generates RF signal same as
SG -4160B
6 digit frequency counter 1Hz - 150
MHz for intemal and external
source Sensitivity <50mV

ALFA ELECTRONICS
741

$229.95

Alexander Rd.,.Princeton, NJ 08540,

°

Output
$499.95

0-3A outputs
One fixed 5VDC, 3A output
Capable of Independent or tracking operation
Constant voltage and constant parent mode
Four capitol meters for volt and curent dsplay
Exceient regulation and low fipple
Short circuit and overload protected
Also available: 30V/5A triple output
$549.95
Dual tracking 30V/3A, 30V/5A. 60V/3A, 60V/5A
,

AUDIO GENERATOR
AG -2601A
$124.95

FUNCTION GENERATOR
FG-2100A
$169.95

- 1MHz in 5 ranges
Output 0-8Vrms sinewave
0-1OVp-p squarewave
Synchronization: +3% of oscillation
frequency per Vrms
Output distortion:

Output 5mV-20Vp-p
1% distortion, DC offset + 10V
VCF: 0-10V control frequency to 1000:1

10Hz

0.05% 500Hz - 50kHz
0.5 % 50Hz - SOOkHz
Output impedance: 600 ohm

ooernn 61901211y1P.'iCa3x).g.+J,1:Ilü=4JtMEIUM
row.
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DC Power Supply Triple

7 i,]

$159.00
0-30 VDC , 0-3A output

$129.95

AC/DC clamp meter,Light meter,
Thermometer, pH meter High
voltage probe, Digital caliper
Anemometer Electronic scale,
Force gauge,Tachometer,
Stroboscope, Humidity & EMF
adapter, Sound level meter,
Frequency counter SWR/field
strength/power meter, Dip meter

Dual Trace, Component test, 6" CRT, X -Y Operation, TV
Sync, Z -Modulation, CH2 Output, Graticule Ilium, 2 probes
each has x1,x10 switch. Best price with delay sweep.
PS -200
20 MHz DUAL TRACE
$339.95
PS -400
40 MHz DUAL TRACE
$494.95
PS -405
40 MHz DELAY SWEEP
$569.95
PS -605
80 MHz DELAY SWEEP
$769.95
PS -1000 100 MHz DUAL TRACE
$999.95
Scope Probe:60MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1, x10 $29, 250MHz x100 $39

Power Supply

'r,;-;
aaj,
,

y

FC-1200

Frequency.0.1 Hz-1.25GHz
Display 8 digit LCD
Penod: 0.1µs-0.1 s
Records Max/Min/Average
Data hold, relative mode
Telescoping antenna 58.00
Deluxe case $5.00

20 MHz Oscilloscope with Delay
Sweep PS -205
$429.95

PS -303
0111

Frequency Counter

LIMITED QUAN77TYSPECIAL
DIGITAL LCR 680
$74.96
0.1pF, 11tH, 10m(] resolution

.

I)

economy, compact,
ruggerdized, solar cell,
automotive heavy
duty, Industrial
starts from 519.95

Inductance: 0.1 µH200H
Capacitance: 0.1pF-20,000µF
Resistance: 1m0 -20M0
1% basic accuracy
Dissipation factor indicates leakage
in capacitor and O factor in inductor
Zero adjustment to reduce parasitics
Best for high frequency RF
SMD and chip component test probe
$25.00

"'»

Fluke 12
$84.95
Holster C-10$10
Fluke 70 II $75.95
Fluke 73 II $97.50
Fluke 75 II $129
Holster C-70$16
Fluke 77
$155
Fluke 79 II $175
Fluke 2911 $175
Fluke 76
$175
Fluke 87
$287
Fluke 867
$1199
Fluke 97
Scope Meter$1785
Fluke 105
Scope MeterS2799
11

Full line of,DMMs,

LCR Meter 814
$189.95
Best Resolution LCR

Most Advanced LCR

L

Escort

- ,.

LCR Meter 131D
$229.95

n2. u

}

-

Capacitance: 1 pFFrequency 1Hz-20M
Vol, amp, ohm, diode,
20 Amp AC/DC current
Transistor HFE
Continuity, duty %
Peak hold/Max
Ruggerdized case
Rubber holster $8.00

Inductance: 1µH -40H
Capacitance: 1 pF-40pF
Frequency. 1Hz - 4MHI
Temperature: -40-302 F
TTL Logic Test 20MHz
Diode, Continuity
Vol, Amp, Ohm
3999 count display
Peak Hold
, Auto power off
Ruggerdized case.
Tenperakse probe itdurled
I Rubber Holster MOO

Ruggerdized case
Rubber holster included

N
'
eaUr us

s

Inductance: 1µH -40H

Very Versatile DMM

.

Fluke Multlmeter

$74.95

DMM+LCR Meter

'Frequency counter.0.01Hz-10MHz

i

DMM 20

$109.95

-

T'1ST IiQC/P.1Ih'.VT

BES' I' PRICE

DMM 2360

,All Purpose & Communication
-80.7 to 81.4 dBm with 40 -12000

4
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:Most Advanced DMM
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AUDIO
GEN./COUNTER
AG-2603AD $229.95
Generates audio signal same as
AG -2601A
8 digit frequency counter 1Hz150MHz for internal and external
sources Sensitivity <SOmV

(800) 526-2532/(609) 520-2002
FAX:(609) 520-2007
'

'

0.2 Hz -2 MHz in 7 ranges
Sine, square, triangle, pulse and ramp

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 5 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 internal & external sources

15 DAY MONEY BACK GUARANTEE. 1.YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG

Visa, Master Card, American Expness; COD, Purchase Order Welcóme
CIRCLE 26 ON FREE INFORMATION CARD

AmericanRadioHistory.Com
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Supplement to Popular Electronics
JULY 1996

CABLE., TV.DESCRAMBLER$,
85 Channel Cable TV Converters
(w/Remote, Parental Control, STD/HRC):

To replace all TRI-MODE SYSTEMS
(Stealth 1000, TNT, Appollo; TVT):

SYNTAX J
PROTOCOL J

Descrambler

$65.00

EA.

Box of 10

$42.00

EA.

$190.00

EA.

...$139.00

EA.

Combo
Box of 10

ORDERS CALL:

3

TPI 550 -PC

Converter .... $75.00 EA.

$60.00

Box of 10

EA.

SSA-TV86

Combo
Call
To replace all SA8500-8580 and PIO 5xxx-61 xx
systems.

1-800-598-2364

(M -F 12-6 EST)

IT IS NOT OUR INTENT TO DEFRAUD OR TO ASSIST ANY OTHER PERSON(s) AND/OR COMPANY(s) TO DEFRAUD
ANY PAY TV OPERATOR(s). CUSTOMERS ARE OBLIGATED TO STRICTLY LIMIT USAGE CF PRODUCTS AND/OR

INFORMATION OBTAINED FROM US TO WITHIN COMPLIANCE OF STATE AND FEDERAL LAWS.

*All Orders Shipped COD

UPS Ground
Shipping

& Handling

add $10.00
u

CABLE TV DESCRAMBLER KITS
Universal-New Product

Tri-Mode Descrambler

SB-3 Descrambler

This Product includes all the Parts,
PC Board, Complete Schematic
with Functional Guide. Generates
Sync for most Video Applications.

This product includes all the parts
PC Board and AC Adaptor.
NO Enclosure included.

This Product includes all
the Parts, PC Board and
AC Adaptor. Enclosure
is not included.

$79.95

$59.95

$44.95

Call Toll Free 1-800-886-8699

:>

M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761

VISA

Anyone implying theft of Cable service will be denied assistance.

NO MASSACHUSETTS SALES!
77
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CALL. WRITE,
FAX
or E-MAIL
For A

QUALITY
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SECHARGEABLE BATTERY

12 VOLTS 9

8

GC-129

for $208.00

"HI -8" VIDEO

PHOTOVOLTAIC
DETECTOR

NH

Rechargeable lead acid
battery. Prepped for use
in a product which hasn't yet come to market.
They are 5.9" x 2.55" x
4.42" high and have a
strip of foam padding
stuck to one side. They have
standard 1/4" quick -connect/ solder
terminals. Weight: 8 lbs. CAT #

$2850h

CATALOG.
'Outside
the
send $2.00 U.S,q.
postage.

CASSETTE (USED)

Miniature silicon solar cell converts light
impulses directly into electrical charges. Unlike
a conventional photo diode or transistor, it
generates its own power and does not
require any external bias. Generates 0.4 vdc
in moderate light. Silicon cell is mounted on
a 0.31" x 0.23" x 0.07" thick plastic carrier
and has pc leads on 0.2" centers.
Large quantity available. CAT # PVD-2

750

10 for $6.50

SONY Hi -8
Top quality, metal particle
120 minute video cassettes. Used for a short
time, then bulk -erased.
Each cassette has its own
plastic storage box.
Satisfaction Guaranteed.

10

100 for $50.00

PHOTO RESISTOR

MAGNETIC CARD READER

CAMCORDER BATTERY
QUICK -CHARGERS

Silonex # NSL 4582
Cadmium Sulfide photoconductive cell.
22 ohms in bright light. 2 meg ohms dark.
Plastic encapsulated.
CAT #
0.29" x 0.26" x 0.07".

Magtek# 21045002
Credit card or ID card magnetic strip
reader consists of break-resistant plastic card guide with decoder pc board
rt
and head. Head is mounted on spring
steel strip which keeps it pressed
against the card surface. Terminated
with a socket connector at the end of 5
co or -coded leads.
3.57" X 0.9" X0.95"
$
CAT# MCR-2
each

1.5" long wire leads.

10

about 10% of the time (usually less than
one hour) it takes to charge by conventional
trickle charger. Conditioning cycle discharges battery before recharging to
increase battery life. Easy to read LED's
allow precise monitoring of charging cycle.
Includes a cigarette lighter cord, so it can
be used in your vehicle as well as indoors.
Available for two kinds of 6 Vdc camcorder
batteries:

For Panasonic Palmcorder
and other compatible
batteries. CAT# QCC-16
For Sony Handycam
and other compatible
batteries CAT# QCC-66$

$15 00

FLASH TUBE ASSEMBLY`'
Complete, functioning
flash assembly
with horseshoe
flash tube, originally designed to be part
a highway warning sign.
Flashes at rate of 28-30 flashes
per minute when connected to 3 vdc.
3.32" X 1.17" X 0.7" high.

ofd

v

each

each

ULTRA -BRIGHT LEDd

each

00

ti275

CAT# FSH-3

Rohm # SLA-580MT-E49
T-1 3/4
GREEN, water clear in off state. 500+ mcd
U 2.1 v, 16ma.

1

2

for $ 1 00
CAT# LED -33
100 for $40.00 1000 for $300.00

for $6.00

PRE -12
100

7G

for $50.00

RANGE 20 METERS (65.6 FEET)

00

"Power-Up"TM quick -charger conditioners
can charge nickel cadmium batteries in

for $28.00

$3 each

CAT # VCU-8
100 for $250.00

INDOOR/OUTDOOR
PHOTOELECTRIC SWITCH
"

I

SICK Optex # WS/WE260-M230
Invisible infrared beam and
switch is useful for a variety
of security, safety and
sensing applications
such as perimeter
alarms, electric gate or
garage door controls or
conveyor line sensing.
Modulated beam covers a
20 meter distance even with poor visibility. IP-66
enclosure rating makes it dust proof and splash
resistant, suitable for most outdoor conditions.
Light/dark switching selector. Sensitivity adjustment
control. LED power and sense indicators. Two
position cable entry gland (90 deg. apart) accepts
1/2" threaded conduit and a variety of wire sizes.
Glass fiber-reinforced plastic housings are 3.05" x
2.5" x 1". Supply voltage: 22-240 Vac. Solid State
Output: 0.5 amp (must have load to operate).
Includes mounting brackets and hardware.
UL and CSA listed.

CAT # PES-4

ORDER TOLL FREE
MAIL ORDERS TO:

ALL ELECTRONICS CORP.
P.O. BOX 567
VAN NUYS, CA 91408-0567

FAX (818) 781-2653

INFO (818) 904-0524

http://www.allcorp.comi
E-MAIL al/corp@allcorp.com

NO MINIMUM ORDER All Orders Can Be Charged to Visa, Mastercard, American Express or Discover Checks and Money Orders Accepted by Mail
Orders
Delivered in the State of California must include California State Sales Tax NO C.O.D Shipping and Handling $5.00 for the 48 Continental United States - ALL
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping
Quantities Limited
Prices Subject to change without notice.
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or Fax YOUR LIST.

Nen' 2ind., Pre-Óned
Test Eqi.prnent
Substantial SAVINGS

on New & Pre -Owned B+K Precision, Fluke,

Hewlett-Packard, Goldstar, Leader, Tektronix, and more ...

e Goldstar

Pre -Owned Oscilloscope Specials
100 MHz $629.00
Tektronix 465
Tektronix 4656 100 MHz $749.00
200 MHz $849.00
Tektronix 475
475A
250 MHz $929.00
Tektronix

New Oscilloscope Specials
"FREE SHIPPING!

The Industry Standard of Oscilloscopes
Dual Channel, Calibrated Delayed Sweep
Professionally Refurbished
Aligned & Calibrated to Original Specifications
90 Day Warranty

ON ALL GOLDSTAR EQUIPMENT
ANYWHERE IN THE U.S.

J
///

Model OS -9100P

Excluding AK

&

Hi

-í$999.00

Full 100 MHz Bandwidth!

SUPER SALE!

Dual-Channel, High Sensitivity
TV Synchronization Trigger
Calibrated Delayed Sweep
Includes Two Probes, 2 Year Warranty

LOWEST PRICES EVER!
New Fluke Multimeters

Professional Quality Digital Storage Oscilloscopes
at Affordable Prices!
40 MHz
Bandwidth
20 MHz
60 MHz
Model
SALE Price

OS-3020

OS-3040

OS-.3060

$1,199.00

$1,599.00

$1,899.00

Transmit and Receive Data with Standard RS -232C Interface
Includes FREE Comprehensive Communication Software
Waveform Save, Calculation, and Print
Dual Channel. Delayed Sweep, TV Synchronization Trigger
20 MS/s Sampling Rate, Two Save Memories
Switch Between Analog and Digital Modes
CRT Readout Including Measurement Cursors
Includes Two Probes, 2 Year Warranty

20 MHz Sweep/Function Generator

The Industry Standard in Multimeters:
Model 75 Series II ....$128.00
Model 83 ...$232.00
Model 77 Series II ...$153.00
Model 85 ...$265.00
Model 87 ...$285.00
Model 79 Series II ...$172.00

f`11iá-- Frl ...isiv4
MI

AZTEC IMTEP111ATIEINAL COPP.

Power Supplies
Model 1680 Fixed 13.8V. 6A
$50.00
Model 1682 Fixed 13.8V, 15A
$99.00
Model 1740 0-40V, 6A Dual LED Meters
$499.00
Model 1760 Tri-Output (2)0-30V, 2A (1)4-5.6V, 5A $649.00

Counters, Generators, Video Test,

&

More....

Model 1856A 2.4 GHz Multi -Function Counter
Model 823 175 MHz Universal Counter
Model 1806 100 MHz Multi -Function Counter
Model 121 l D Color TV Pattern Generator
Model 1249A NTSC Generator w/RGB
Model 4017 10 MHz Sweep/Function Generator
Model 1653 Isolated AC 1-150V, 2A Supply
1

Model 4040

$499.00

0.2 Hz to 20 MHz, 5 digit LED Display
AM & FM Internal or External Modulation
Sine, Square, Triangle, TTL, CMOS Outputs

Burst Operation

Full line of Oscilloscopes, RF, Video & Audio Test Equipment,
Meters, Probes and Accessories.
Power Supplies,
pp

$499.00
$399.00
$249.00
$235.00
$569.00
$369.00
$319.00

/i/FoTRONIc
CORPORATION
P.O. BOX 708

Medford, MA 02155
M°.,arCrd

C.O.D.

TOLL FREE

Availab'lity of Equipment Subject to Prior Sale
Prices Subject to Change Without Notice

180099METER
1-800-996-3837

(617) 665-1400
FAX (617) 665-0780

E -Mail AFoti@msn.com
79
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AMREL Offers Lowest Prices & Best Warranties on
DC Power supplies ANYWHERE!

a

AMREL Offers Superior Analog Power
Supplies Starting as Low as $149.00

"
MIL

1~"..41161,

Low Output noise rating less than 0.3mV.
Line/load regulation rated at low 0.01% + 1mV.

_a.

Icor.,
mm,

U
e.47 nn

owl

*

L

Transient response time of 5011 Sec.
Overload protection, and Output enable/disable.
Coane and fine voltage/current adjustment.
Auto series/parallel operations for triple output supplies.

J.

1 itA
.
.,. -t=.

w

AMREL Offers Features And Prices on Digital
Power Supplies That The Competition Can't Beat!

-.

Microprocessor controlled.
User friendly keypad data entry.
Low output noise rating less than l mV.
Line/Load regulation rated less than 2mV.
Output enable/disable and Power off memory.
Optional RS-232 interface capability.

IPC:4

I

MEW

-

Erl

Model

LPS-101

LPS-102

LPs -103

LPs -104

LPS-105

LPS-106

LPS-301

11'S-302

LPS-303

LPS-304

LPS-305

Rating

30V/1A

30V/2A

30V/3A

+30V/1A

+30V/3A

60V/1A

15V/2A(H)

15V/4A(H)

30V/3A

30V/IA

30V/3A

30V/IA(L)

30V/2A(L)

3.6.5V/3A

3-6.5V/3A

+30V/1A
-30V/1A
5V/2A

+30V/2.5A
-30V/2.5A
3.3-5V/3A

List Price

5195
5149

5225
5179

$295
5199

5395
5375

5495
5469

5249
5199

$299
5285

5369
5350

5399
5379

5599
5569

Sale Price

PRINTtm
Products International Inc.
.

`

.i..
i....
.i
i

cau
8931 Brookville Road

5245
5219

1-BOB-688-2020

Silver Spring, Maryland 20910

Fax: 800-545-0058

CIRCLE 46 ON FREE INFORMATION CARD

ATTENTION CABLE, VIEWERS
CABLErr-VIEWERS., :.:get back to. your BASIC

Cab1é'o`Nee Is`::

Call 800=57.7-8775,

For- information regarding all rof,your BASIC
5-

-

'cable, needs.

GOOD'REASONS TO BUY OUR FAR SUPERIOR PRODUCT

,.

PRICE

1`

:

EFFICIENT SALES AND SERVICE
-WE SPECIALIZE IN 5, 10 LOT PRICING,
.

,+ ALL FUNCTIONS. (COMPATIBLE WITH ALL MAJOR' BRANDS)

6

ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

JECAS C

°

We'handle NEW equipment ONLY - Don't trúst last year's OBSOLETE and UNSOLD stock!

COMPETITIVE PRICING=DEALERS, WELCOME

°.ELECTRICAL

SUPPLY

.

WAREHOUSING
CORPORATION

HOURS: Monday -Saturday 9-5 C.S.T.
It is

not the intent of B.E.S.W. to defraud any pay television operator an we wdi not assist any company or Individual in doting the same.
Refer to sales personnel for sprsitícalrons.

P.O: Box 8-180
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Bartlett, IL 60103 800-577-8775

'

ARE YOU BEING "BUGGED?"

@c@
OUR FINEST
..fa.

~

THE

r.

.

P

r

I@7@@

ULTIMATE IN "BUG" DETECTION EQUIPMENT
"DEBUGS" ROOMS AND TELEPHONES!

II;

11\:

=our-less individuals and firms are
being enormously damaged by having their private conversations
overheard, monitored, anchor recorded.
Almost without exception and AFTER the fact, the victims make a
statement something along the Tines of ''But, I neverl thought it
could happen to ME!
EVEN AS YOU READ THIS,

If you require GUARANTEED PROTECTION against electronic
telephone monitoring devices and COMPLETE CONFIDENTIAL
PRIVACY in certain rooms and areas, we highly recommend the
COUNTER-SURVEILLANCE DETECTOR CSD-18.

if

14.,,.

:}o
N
?

ry

EXTREME SENSITIVITY!

t>\'

a

CONDUCT A PROFESSIONAL
SEARCH ...ANYTIME...ANYWHERE!
Every newspaper and magazine article and every radio and TV

stoy discussing some new episode Involving 'Bugging' devices,

continues to Increase the ever growing demand for electronic
Counter -Surveillance "sweep:' and equipment The very limited
S"
supply of competently trained and equipped Counter-Surveillance
specialists has created a situation where 'sweep' rates exceeding $250 per hour
are now considered reasonable and appropriate.

\

This

is

This is our finest piece of detection equeemene The CSD-18
quickly locates electronic eavesdropping devices In telephones,
homes, offices, vehicles, boats, or concealed on the body. It will
actually pick up many eavesdropping traramitte-s at ranges up
Extreme sensitivity is obtained ve ultra -efficient
to 25 ffl
amplification circuitry directly following the RF detection stages.
Excellent quality dynamic headphones exclude all external
sounds to further enhance detector output
Encompassing an extremely wide -band frequency coverage of
under 1 Mhz to over 3 Ghz, the CSD-18 quicky "homes -in' on any
eavesdropping lránsmitter and Immediately pinpoints its location.
The closer you get to the 'bug', the further the needle moves to
the right It's as simple as that.

"FLASHING" LED WARNS YOU INSTANTLY!

And, for maximum telephone security, the CSD-18 automatically
analyzes a pre-programmed series of electronic measurements
along the telephone line and converts the analysis Into an easy to
follow, step by step, test procedure. No technical knowledge is
required or necessary. A visual Indication (via a flashing LED)
Immediately reveals the presence of the various types of telephone
"taps' and the flashing sequence identifies the actual type of
eavesdropping device.

an exciting, immensely interesting and profitable field that you can enter with

minimum Investment Two hours actual practice with the CSD-18 will have you
'reading' and 'clearing' telephones and rooms with professional ease and
competence. The average fee for 'debugging' a single telephone is over $200.00
It requires about 45 minutes to complete the job and once it gets around that YOU
can provide this service, you'll quickly have more clients than you can handle.
Even M you choose to provide 'sweeps' for only a small number of friends and
a

associates, your Initial Investment will quickly be returned many times over.

FULL RANGE
DYNAMIC
HEADPHONES

DETECTS THE LATEST "SUPER -BUGS"

Exclusive GSS proprietary circuitry assures the utmost privacy protection possible
today. The CSD-18 detects even the very latest ultra -sophisticated eavesdropping
devices specifcaliy designed to defeat detection, Including sophisticated'Frequency
Hoppers' and Burst Bugs'. Also Includes multi-line option for testing business phones.

SUBMINIATURE "BODY WIRE"
DETECTOR!

THE ONE "BUG" TO FEAR MOST!

If you fear the possibility of

being overheard and/or
recorded during private
conversations and require
"silent" notification, we've
also included our SBD-5 (regularly $225) as
a FREE GIFT' Only 3' x 2' x 1", this exciting
new development in micro-miniaturization will
Instantly detect hidden body wires at ranges
up to 10 ft and alert you via a silent vibration.

'

Due to this devastating capability, this Infinity' tap (variously
referred to as Infinity Transmitter, Hookswitch Bypass, 3rd
Wire, Harmonica Bug, etc.) has become the bug of choice'.
In flagrant violation of federal law prohibiting their use and
sale, these devices In various forms are openly advertised in
Literally
many technical publications for as little as $30.
thousands of these devices are now in the hands of
unscrupulous Individuals all over the country)
In response to this ever-growing threat, a uniquely engineered
feature of the CSD-18 now also detects Infinity type devices
anywhere "down the line'.
In other words, if ANYONE ... ANYWHERE ... Is utilizing the
telephone tip and/or ring wires to monitor your private room
conversations while your telephone is on the hook, you'll
Immediately be made aware of it via a flashing LEDI

BIG MONEY OPPORTUNITIES!

Also, complete Information describing the
fantastic opportunities now open to trained

Counter -Surveillance technicians and how a
number of Individuals are reaping a Bonanza
in this booming business' You'll learn exactly
how the ever Increasing use of Electronic
Listening Devices by investigative agencies,
government agencies, Jealous suitors and
unscrupulous business competitors, etc. has
created huge demand for this service.

FASCINATING HI -TECH
INFORMATION PACKAGE!

A detailed analysis of a variety of extremely
fascinating hi -tech devices and procedures

used for ultra -sophisticated audio and video
eavesdropping Including micro -wave and
laser device monitoringg;y new methods for
listening thru walls; all about scramblers,
voice changers and:exactly how neighbors
eavesdrop. How missing persons are found,
confidential data banks are broken into, he
detectors deceived and much morel
A comprehensive information package
JAM-PACKED FULL of soma of the most
acting and fascinating reading imaginable.
Reads like a James Bond novel, with one
important exception...ITS NOT FICTION'

While most individuals are now somewhat guarded in their
telephone conversations, they still rather naively feel secure in
the 'privacy' of their own home or office. However, the most
common type of lap' presently used by eavesdroppers now
picks up ALL SOUNDS AND CONVERSATION WITHIN A
ROOM ... WITH THE TELEPHONE STILL ON THE HOOK,

100% POSITIVE INDICATION
The CSD-18 also flawlessly detects 'Series' and "Parallel"

telephone transmitters and Telephone Recording Devices'.
And, a separate feature silently indicates when extension
phones are picked up or being used. The CSD-18 completely
eliminates all doubt and guesswork.
-

EXCLUSIVE "LISTEN -IN" FEATURE!
The CSD-18 will even allow you to listen -In" to exactly what
the eavesdropper is surreptitiously monitoring. And, without
the eavesdropper ever becoming aware that he has been
detectedl We are unaware of ANY other detection equipment
having this combined capability AT ANY PRICE'

MAXIMUM PROTECTION
The CSD-18 detects and locates ALL major
categories of surveillance equipment including:
BUMPER BEEPERS,
"BODY" TRANSMITTERS
TELEPHONE RECORDING DEVICES
SERIES & PARALLEL PHONE TRANSMITTERS
INFINITY', MICRO -WAVE AND 'LASER" BUGS
& ALL TYPES OF CONCEALED TRANSMITTERS
Including Video, Computer and Fax Transmitters

495

CSD--18

AmericanRadioHistory.Com

C

HOW TO ORDER
Order NOW by Mail or Telephone. 10 DAY MONEY
BACK GUARANTEE íf you're not 100% pleased and
completely satisfied. We pay shipping charges on
all prepaid & credit card orders. Add $15 for CODs.

ni96t

CO
CO
521

D

Great Southern Security
513 Bankhead Highway

I

5 Carrollton,
GA 30117
FOR
FASTEST SERVICE CALL TOLL FREE

ORDER

1

BY

V

PHONE
1

t

Complete

includes headphones, antenna/probe, all plugs and
adapters, batteries, the Free SBD-5 B Info Packages.

m
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800 732-5000
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FG-140

.!11

0.2 Hz

2MHz Sweep Function Gen. w/Freq. Counter

Decades
Sine, Square,
Triangle, Pulse,
Ramp, Skewed
Sine
VCF, Symmetry
Variable DC
Offset Control

Oscilloscope Probe Set

HP-9060,

Switch Selectable X1/ X10

R.y. s29.

$17.00

HP-9150,
a49.
HP-9250,

$27.00

R.
R.5/.

s59.

ae9..

j'

aey. $499.

$349.00

ter_an ñ .r
_,

150MHz

e

c

$429.00

Il

n
aey. $899.

1

.4^71;
s

tw..?

®

-r.= .MLV:=

6r.ñlFÁ1-.

OS -3324,

$69.00

Ry. s79.

DM230

OS-3304
Dual Component Tester/Cornparator

Triple DC Power Supply
5VDC, +12 VDC, -12VDC

Engine Analyzer

Taco, Dwell,
Duty Cycle
DMM

ae9. $399.

Power Supply

$249.00

0-16VDC

'

- 10A
Short & Overload Protection

0.1

Bel MERIT
DM5050C
DM5100

$549.00

$799.

'

i<

1.999°F
Diode
Continuity
Holster, Temp.

OS-3324

Delayed Sweep
100nS to 1.OS
7 decade
6" Rectangular CRT with Internal
Graticule 10x8cm (Phillips P31)
Uncalibration LED.
High Sensitivity 1 mV/div to
2mV/div X -Y modes, Z Axis
(intensity modulation)
Rise time 8.5nS or less.
Full TV Trigger for TV -V & TV-H
Acceleration Potential 12kV
Variable Hold Off
16ns - 1.0s Time Base
60MHz (X1.X10) Probe Kit: 2 sets
Power: 115/230V AC

Pen -Type DMM wlLogic
Rey.

$79.
'

$59.00

LCD

Dual Display
Auto & Manual

Ranges

Multifunction DMM
ae9. s99.

$64.00
DM4050

DM150
31/2 Digit

Zero Adjust
Knob
Test Leads &
Built In

31/2 Digit
Basic Acaaacy.

025%
Heavy Duty,
20A AC/DC
Resistance 20M0

DCV, ACV,

ACA, DCA, 12
Logic
CMOS/TTL
Data Hold
Diode

Continuity

L.

.E_

Socket

Leads

2/0444.

82

Peg..

31/2 Digit

0.5% basic
Accu.

-

alp

$49.00

9

Temperature

Probe,

IJ

Function

Frequency Counter
100MHz. 7 Digit LED Display

0.1p-20,000pF

DCV, DCA, R
0

+ 1-1] +

CM210

3 1/2 Digit LCD

°

DC

'BEST BUY!"

CRT.

3 Function

Capacitance Meter

Digital Engine Analyzer

Y

c

PS -540

0.1-3A

Function Generator
0.02 Hz to 2.0 MHz

,.

y

Display
Auto & Manual
Range
4 Selectable Gate
Times
1M12 & 500 Input
Impedance

DC to 40 MHz. Dual Channel

r.

°

J

Short & Overload Protection

OS -3344, 5

$/ 19.

'J Ú

+y

Hz-1.0GHz

8 Digit LED

.@'

$159.00

0-30VDC

1.0

$219.00

Power Supply

DC

ae9. $249.

(Phillips P31)
Uncalibration LED.
High Sensitivity 1 mV/div to
2mV/div X -Y modes, Z Axis
(intensity modulation)
Rise time 14n Sec. or less.
Full TV Trigger for TV-V & TV-H
Acceleration Potential 2kV
60MHz (X1.X10) Probe Kit: 2 sets
Power: 115/230V AC

,..?k.e-

$649.00

Rey.

PS -500
1

aey. $399.

05-3304 25MHz, Dual Trace 05-3315
40MHz, Dual Trace
1 DC to 25 MHz. Dual Channel
6' Rectangular CRT with
Sweep Delayed
Internal Graticule 10x8cm

ae9. $599.

OS -3344

p

DCV, ACV, C, DCA, ACA
± (0.5% + 2 dgts)

1.0GHz Frequency Counter, High Resolution

Skewed Sine
Unear/Logarithmic
Sweep
10 MHz Freq.
Counter

.

250MHz

-

rl

Sine, Square,
Triangle, TTL,
Pulse, Ramp,

ter -se:

$37.00

`'...4->)

-

4 Digit LED Display

r,.

.e

-.

60MHz

,3
OS -3324

$229.00
----^---_.

$399.

,.

Deluxe O'scopes w/Phillips

,'

3-1/2 Digit LCD

FC-200

FG-150

- 2.0 MHz,

7

~xi

1,

®Digital Multimeter

8 Digit LED
1 Hz - 100MHz
± (1 Hz + 1 dgt. + Time Base Error)

M,

2MHz Function Generator

OS -3304

I] Frequency Counter

MULTI -METER

$149.00

$249.

3-1/2 Digit LCD
Triple output: #1. 0-50V, 0.5A MAX
#2, 15V, 1 A #3. 5V, 2A

Skewed Sine, Ramp, TTL
0.2 Hz - 2MHz

$419.00

'-C'

SWEEP FUNCTION GENERATOR

ae9.

il`
::...

Sine, Square, Triangle, Pulse,

$599.

Rey.

0 Power Supply

El Function Generator

MT-100

,oa--

___,_-_-y1

15 DAY MONEY BACK GUARANTEE

Four Instruments to One Instrument

FREQ. COUNTER

l

YEAR WARRANTY

1

2edl sowu,e lr "

P.O. Box 744, Lake Forest, CA 92630-0744

Capacitance
Freq. up to
20MHz
TR-hFE
Diode
Continuity
Deluxe Holster

Features (DM5050C/DM5100)
Basic DCV Accuracy: ± 0.25%
AC/DC Volt & Amp, Ohm
D°ode, Continuity Beeper
Alligator Clip Test -Leads
Lead HoldersNelcro Strap Holster

DM5050C, DMM + Capacitance
Function / 42 Range
Multimeter
Ohm: Up to 2000Mí
Amp: AC/DC 2 Amp
Extended Capacitance Meter (9 Range)
0.1pF - 20,000HF
Zero Adjust Knob
Trig Lamp
9

DM5100, Wide Range w/Logic
Function / 45 Range
Auto Power Off
Data Hold & Peak Hold
Freq: Up to 20MHz
Amp: Up to 20A AC/DC
Ohm: Up to 200Mí
Capacitance: 1p - 200íF
Logic: TTL, TR hFE
11

800=532-3221
(7141586-2310

CIRCLE 30 ON FREE INFORMATION CARD

AmericanRadioHistory.Com

Fax.(714) 586-3399

Are Cable Companies
caking You Dry?
qIj M

14.07.4/10,r
4rhdsl

FREE

C001°9°
Take a Bite out of High Rental Fees
with your own

Converters & Descramblers
°
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Everquest Panasonic Jerrold Zenith* Pioneer* Scientific Atlanta* Oak. Eagle* HamlinTocom
0
I

E0.

Order
Toll-Fre e

1

800 624-1150

I.

Call today for a FREE catalog!

10F1

Member of
National Consumer
Cable Association

Member of
National Consumer
Cable Association

875 S. 72 Street

Omaha, NE 68114

® JERROLD, STARCOM, PANASONIC, ZENITH, PIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE, HAMLIN, and TOCOM are all registered trademarks. All
references to the above mentioned equipment is for identification purposes only. We are in no way implying that any of the
products in this advertisement are original equipment. M.D. Electronics is in no way affiliated with the above mentioned companies or

corporations.
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UNIQUE REALTIME

Manuf#OS-9020G

OSCILLOSCOPE

_.

BUILT IÑ-FUNCTION

a7FiL30M
4104I5-..

CODE

",r;

1

Jl/arn.

-_a

Replaces
GOLDSTAR 154-074R

232 PAGE FREE CATALOG

1-800-325-2264
Min

Price

TESLA
10
TOSHIBA 1
2N-3055
TESLA
10
2N-3773
TESLA
5
2SD-1398
SANYO 10
2SD-1650
SANYO
5
STRD-1005 SANKEN 1
STR-30130 SANKEN 1
STRS-6301 SANKEN 1
TA -7777N
TOSHIBA 1
TDA-2005
SGS
5

$1.49
4.50
0.60
1.20
1.49

Brand

1111'«tomrro,,,e,-

TUN -O -WASH®
ORDER Nº 30-0100

HOT PRICES ON POPULAR SEMI'S
BU -208
BU -208/0

steps.1-2-5 sequence
of at least 1: 2.5.

ORDER Nº 63-0189

$20 MINIMUM ORDER
CALL NOW FOR YOUR

Order N°

498.

(CFC

4.15
2.66
8.50
6.96
1.49

,

F'u)

Designed for cleaning and degreasing
consumer electronics Cleans in one step, no
rinsing required Contains no ozone depleting
compounds CFC and HCFC free
Not for use on energized equipment
12.5 Oz aerosol (12 cans per case)

(^;C,tht'

wave-

Bandwidth :DC coupled (DC to 20MHz.normal),

Unzalibrated continuous control between steps

DA LCO

DIGITAL MULTIMETERS

p-x,r1

NEW!

Fast drying electronics
q
grade cleaner for tuners,
'tl
controls and PC boards.
TUN -O -WASH is excellent cleaner and
degreaser for tuners, controllers and PC boards.

1.69

11"

_

AC coupled :(10Hz to 20MHz no mal) Deflection factor: 5mV/div to 5V/
div in 10 calibrated steps cf 1-2-5 sequence Rise time: 17.5nS or less
Horizantal deflection: Time Base A: 0.2115 to 0.2S/div in 19 calibrated

11Q

A

a+;.3~ñ; 41""1 41.
.

MHZ FUNCTION

Specifications:
Vertical deflection:

B;18

1-800,325-2264

°

form distortion Algebnc surn of CH1 and CH2 Low drift with compensation circuit Superb trigger sensitivity Maximum sweep rate of
viceo signals with internal TV ss nc. separator Jittless trigger circuitry
CH1 signal output terminal available Variable trigger hold-off High
precision X-Y phase diffe-ence measurement up to 50kHz Built-in
function generator with BNC output of 500 and TTL Three kinds of
waveform are available with 5052 output Flat output. waveform frequency up to 1 MHz

DCALL TOLL FREE

W

Features
Wider than specified
frequency response Higi- deflection factor of 1 mV/div. Wide dynamic range up to 30MHz without

FLYBACK
TRANSFORMERS

'

r

-

GENERATOR

Prices art, subJed to change without
any prior notice.

w,.

.

2-c" -7;
DOM:TR-C..

PE9

Item are subject,:: availability.

a
s.

°

Order N°50-820,

PLEASE MENTION
!hE-IE!`! ORDERING

.>>

.0

-

GENERATOR

.

20MHz

Overload protect 1000VDC or
peak AC on all other ranges
Input impedance 10M Ohm on
all ranges Base accuracy range
± 0.5 % to ± 1 A % Resistance
2000, 2K, 20K, 200K, 2M, 20M

Audible continuity response
lower than 500 DC Voltage
200mV, 2V, 20V, 200V, 1000V
AC Voltage 200mV, 2V, 20V,
200V, 700V

ORDER Nº 50-815

LOGIC Probe

_

-

I

,-V,;
!

á

,

19."
!º

ORDER Nº 51-1015

COLOR CODED
LEADS HEAVY DUTY

Length: 8 inches
Range: 4.5 To 15 VDC
Includes Test Leads Compatible With
TTL,DTL,RTL,HTL,CMOS, NMOS Logic

VCR ALIGNMENTTOOL KIT
ORDER # 50-888

ORDER Nº 56-500
11" Long Wire Lead

Insulated 112" Alligator Clips
20 Gauge Wire Size 10 Leads

,

a

BLACK, GREEN, RED,YELLOW, WHITE

SOLDER WICK
Solder Remover
Length 5 Feet

áQ5¢

ORDER Nº 51-1050

(

b7yo

49,

Min. 2 pcs.

TEMPERATURE CONTROLLED

VCR Head puller
°
1
Retaining ring
- 3
remover
t;I
Spring hook
Micro screwdriver
Hex key set Fitted vinyl Soft zippered case
Dimensions: 91/2"(W) X 121/4"(L)
7 Assorted head & guide aligners
3 Revorseable screwdrivers (Small -Flat -Philips)

Universal

_

SOLDER ROLL
1 LB Spool
370 deg F melting point
Fastest solder
Alloy 60/40, tin lead, non
corrosive flux, Diam. 1.2mm
ORDER WI 51-1005

Audio/video Remote

ORDER NQ 82-1055

SOLDERING STATION

$3

95

MAGNAVOX
Smart. Very smart

Controls basic functions of TV,
VCR, cable box, and CD or laser
player Ergonomic design) Main
°
,
buttons are in line with natural
thumb motion Two -minute memory allows timeto replasce batteries without reprogramming Programming reminder sticker
inside battery compartment Sleep'time for 60
30, or 15 minutes(according to yourTV) Set key
recessed to prevent accidehtal deprogramming
Spanish. instruction included. Requires four AAA
Batteries (not included),
1

Adjustable Temp.: 300°F - 790°F - 150°C - 480°C
Grounded Tip for Soldering
Static Sensitive Devices, Heater Aid.
Led Power Temperature Indicator
Overheat Protection W/ Temperature Control
Auxiliary Grounded Terminal
Comes in digital LED display
48 Watts soldering iron
:

ORDER Nº 51-1035

Cable (11 brands)
VCR (68 brands)

TV (77 brands)

o,

Compact disc and
(94 brands)

o..Laser Disc

4225 N.W. 72nd AVE MIAMI, FLORIDA 33166 TEL : 305), 716-1016 FAX (305) 594-6588
FREE INFORMATION ARD
CIRCLE 139
ON
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SEE US

`

NOW

PP

Check Out
Coln What

crrs,

We

/ToHave

PP101
PP114

PP152
PP153

Our
Best

Range:
2000

1V

100µA
IOmA

±(1.2%rdg+2dgts)

Overload Protection: mA Input. 2A/250V
fuse.

Range:
200V
750V

High

Quality
Full Sized
DMM

any qty

±(1 %rdg+2dgts)

AC Voltage (ACV)
Resolution: Accuracy:
100mV
±(1.2%rdg+l0dgts)
1V

Frequency Range: 45Hz-450Hz
Maximum Allowable'lnput.' 750V rms
Response: Average Responding. Cali-.
brated in rms of a Sine Wave.

DESCRIPTION
100mm x 150mm/3.91" x 5.91"
114mm x 185mm/4.6" x 6.6"
150mm x 250mm/5.91 " x 9.84"

Resistance (S2)
Resolution: Accuracy:
100m0

GS 152

GS153

GD101
GD114
GD152
GD153

$2.55
2,98
5.40
6.15

$1.90
2.45
3.98
4.48

$1.70
1.98

3.60
4.10

hFE Test

Measures transistor hFE.

$2.60
3.20
5.78
6.80

PRICE EACH

DESCRIPTION

10

1

$

5.07
5.95
10.47
11.95

$3.68
4.29
7.39
8.69

50
$3.38
3.99
6.98
8.30

2a.srt etlaíi

1

of oz board.

PRICE EACH
1
5

1

CAT NO
ER-3

DESCRIPTION

Makes

1

pint

$3.50

$2.75

Developer

This product is used as the
developer on our positive photo-resist
printed circuit boards. Includes instructions. 50 gram package, mixes with water,

1K0

DESCRIPTION
CAT NO
PRICE
9300G Rugged High Quality DMM with Rubber Boot $19.00

$2.98
3.49
5.98
7.20

3.90
4.80
8.69

A dry concentrate that mixes with water to make
pint of etchant, enough to etch 400 sq. inches

20M0 ' 10K12
±(2%rdg+lodgts)
Maximum Open Circuit Voltage: 2.8V

Continuity
The beeper will sound when the resistance of circuit under measurement Is
less than 300.

$

Etching Chemicals/Ferric Chloride

±(1.2%rdg+2dgls)

Diode Test
Measures forward voltage drop of a
semiconductorjunctlon In mV test current of 1.5mA Max.

PRICE EACH
10
50

1

100mmx 150mm/3.91"x5.91"
114mm x 185mm/4.6" x 6.6"
150mm x 250mm/5.91" x 9.84"
150mmx300mm/5.91"x11.81"

200K01000
2000K0

PRICE EACH
10
50

150mmx300mm/5.91"x11.81" 10.20
1 oz. Copper Foil on Fiberglass Substrate

20000,20K0
0000,20K0

100

1

DESCRIPTION
100mm x l50mm%3.91"x 5.91"
114mm x 185mm/4.6" x 6.6"
150mm x 250mm/5.91" x 9.84'

Offer Double -Sided,
Ever
on a CAT NO

$' A n
Resolution:9

Maximum Allowable Input: 1000V DC
or Peak AC.
DC Current (DCA)
Range: Resolution: Accuracy:
200µA
100nA
2000µA 1µA
±(1.2%rdg+2dgts)
20mA
10µA

l0A

GS101

GS114

ó

200mA

CAT NO

".:'4

t`ra

1000V
1mV
10mV
100mV

=

150mmx300mm/5.91"x11.81"
Single -Sided, 1 oz. Copper Foil on Fiberglass Substrate

-

'4

200mV
2000mV
20V
200V
1000V

Positive Photo Res st Pre
Sensitized Printed
Circuit Boards

''These pre -sensitized printed circuit boards are ideal for small
'production runs. They provide high
resolution and excellent line width
control. High sensitive positive resist
coated on oz. copperfoil allows you to go direct from your
computer plot or art work layout. No need to reverse art.
Single -Sided, loz. Copper Foil on Paper Phenolic Substrate
CAT NO

Fantastic DMM Offer!!!

General
Display: 3-1/2 Digit LCD, 21 mm Figure Height m-.-,
with Automatic Polarity
Overrange Indication: 3 Least Significant,
Digits Blank
4
Temperature for Guaranteed Accuracy:
23°C±5°C RH<75%
Temperature Ranges:
Operating: 0°C to 40°C (32°F to 104°F)
Storage: -10°C to 50°C (14°F to 122°F)
Power: 9V Alkaline or Carbon -Zinc Battery(NEDA180 4.
Low Battery Indication: BAT on Left of LCD Display
Dimensions:188mm long x 87mm wide x 33mm thick
Net Weight: 400lt
DC Voltage (DCV)
Range:

sssy

I
1

Offe

Don't let the price fool you. This meter is a
digital multimeter designed for engineers
and hobbyists. Equipped with 5 functions
and 19 ranges. Each test position is quickly,
and easily selected with a simple turn of/ .
the FUNCTION/RANGE selector rotary"
switch.
Rubber Boot Included
f+:

µ1n,

CAT NO

DESCRIPTION

POSDEV

Positive Developer

PRICE EACH
10

1

$

.95

$ .80

25
$

.50

Etching Tank

This handy etching system will handle PC boards up to 8" x 9", two
at a time. Ideal for etching your PCB's!
System Includes an air pump for etchant
agitation, a thermostatically controlled
.v
heater for keeping etchant at optimum
temperature and a tank that holds 1.35
gallons of etchant. A tight fitting lid is also supplied to prevent
evaporation when system is not being used. Typical etching
time is reduced to 4 minutes on oz. copper board!
1

Switchable Scope Probe Sets
(SelectablQXl/Ref/X10) These high
quality scope probe sets are for oscilittrh
loscopes up to 60MHz (model HP9060)
or 150MHz (model HP9150). Both sets
include a handy storage pouch and
include an IC test -hook adapter for
the probe. The BNC connector rotates to avoid cable tangle
or kink. Cable length Is 1.4 meters.

7-411mil

PRICE EACH
DESCRIPTION
CAT NO
100
10
HP -9060 Scope Probe Set DC-60MHz $16.49 $14.49 $11.58
HP -9150 Scope Probe Set DC-150MHz 24.95
21.95 18.62
1

u I! III

SEE

REDUCES ETCHING TIME!
CAT NO
12-700

DESCRIPTION

PRICE

Etch Tank System

$37.95

Desoldering Pumps
These powerful plastic body

-

desoldering pumps are designed for easy,y
one hand operation for fast, efficient
desoldering. Double O-ring piston seals for maximum suction.
PRICE EACH

CAT NO
08-3665
08-366E
08-366TIP

DESCRIPTION

AmericanRadioHistory.Com

5

10

Large Desoldering Pump $15.89 $13.49 $11.95
Regular Desoldering Pump 10.89
7.39
8.59

Replacement Tip

O ttRpOi L NVE-C ATGALOG,AT

86

1

1.95

1.95

1.95

1111111

Electronic Soldering System with LED Displa
Deluxe temperature controlled system with LED
display for maximum accuracy. Temperature is
adjustable from 160° -480°C(320° -900°F). Iron heating power is 48 Watts. Runs on 24V from controller
unit. Replacement irons and tips are available.
PRICE EACH
Tip size Is 5.3mm.

Electronic Soldering System Here's the ideal s lution
when Temperature Control is required. Easy to use
slide control allows user to set system from 300°F to
840°F. Voltage to Iron from control unit is 24V Iron
heating power is 48W. Replaceable 5.3mm tip is
standard. Replacement irons and tips are available.
PRICE EACH
AS LOW
,
._

CAT NO

DESCRIPTION
ECRIAS
Oo

Temp Controlled
Soldering Iron
Spare 24V Soldering

SL10

SL24V

CAT NO

5

1

$56.00 $50.00
10.50

SL24V

7.50 1'Il

Iron
e

o

e

e

e

o

Replacement Tips for

I.

CAT NO

DESCRIPTION

822
823

1/37' Pencil Tip
1/37' Pencil lip
1/64" Pencil Tip

824

1/16" Chisel

821

822

823

824

815

8 7

8 6

lip

5

1

C

now offer a variety of replacement
tips for the SL10/SL30 soldering stations.

SL 1O/SL30 We
PRICE EACH

L,

821

DESCRIPTION

Deluxe Soldering
$86.00 $75.00
System w/LED
AS LOW AS 575
7.50
10.50
Spare 24V Soldering
Iron for SL10 or SL30

SL30

PRICE EACH

1

5

$1.39

$1.19

1.39
1.39
1.49

1.19
1.19
1.29

CAT NO

825
826
827

DESCRIPTION
1/8" Chisel Tip
3/64" Chisel Tip
3/64" Pencil Tip

5

1

$1.49

$1.29

1.49
1.59

1.29
1.39

Ball Bearing 12V DC Fans
il

:43
These High Quality Fans feature Ball Bearings and Brushless DC
Motors. All of them are designed to meet UL, CSA & VDE

Standards. Design these fans into power supplies, computers
or other equipment requiring additional air flows for heat
removal. These fans are regular Circuit Specialists stock items
they are not surplus.

-

Specifications
CAT
CSD
CSD
CSD
CSD
CSD

NO
4010-12
6025-12
8025-12
9225-12
1225-12

CAT NO
CSD 4010-12

i

INDUSTRY BEST PRICING!
RATED

START

(MM)

VOLTAGE
(V)

VOLTAGE
(V)

40x40x10mm
60x60x25mm
80x80x25mm
92x92x25mm
120x12325nm

12
12
12
12
12

7

DIMENSIONS

SOLDER

SOLDER

SOLDER

SOLDER

1111111 SEE

6. 95
24. 00
99

5.41

4.71

5.85
6.14
8.96

5.19
5.29
7.82

4.49
4.59
6.85

.

PRESSURE

SPEED

NOISE LEVEL

(RPM)

(dB)

5,500
4,500
3,000
2,800
2,500

26
28

5.1

13.7

37.8
42
62

31

WEIGHT (g)
20
65
80

37
42

135

CCD Camera

As Low As $109!!
- IR Responsive
black and white monochrome CCD Cam
era is totally contained on a PCB (70mm
.
x 46mm). The lens is the tallest component on the board (27mm high from .1)11=
the back of the PCB) and it works
,.
with light as low as 0.1 lux. It is IR B
Responsive for use in total darkness. It comes with six IR LED's on Doara. IT connectsto any
standard monitor, AUX or video input on a VCR or through a
video modulator to a TV. Works with a REGULATED 12V power
supply (11 V-13V). Hooks up by connectiong three wires: red to
12V, black to ground (power & video) and brown to video
PRICE EACH
signal output.
H

.

i

$

5.96
6.10
21.90
.89

25
$

5.30
5.41
17.92
.79

CAT NO

CA-H34A

O {ON-LINE

DESCRIPTION

PCB

1

Mounted IRCCD Camera

$125.00

800-811-5203

chock full of all types of electronic equipmentandsupplies. We've gotI.C.'s.capacitors,
resistors, pots, inductors, test equipment,

602-464-5824(FAX)

breadboarding supplies, PC supplies, industrial computers, data acquisition
products, personal computers and cornputer parts, plus much, much more. FAX us

602-464-2485
Aim

syUs

5
$109.00

AT mml
//w.
cró
icm
RECEIVE OUR LATEST

CIRCUIT SPECIALISTS, INC. 132 PAGE CATALOG!
SINCE 1971

WE ACCEPT:

95

This

LD

-

1

5.91

STATIC

0.06
0.13
0.16
0.32
0.35

PRICE EACH
10

$ 6. 90

$4.87

(INCH -H=O)
0.19
0.165
0.177
0.18
0.180

5
5

-

DESCRIPTION
1-Ib. Spool, .031", 60/40
1-Ib. Spool, .031", 60/40
4.4-Ib. Spool, .031", 60/40
RH60-4
RH60-TUBE 6-oz. Tube, .031 ", 60/40
RH60-1
RH63-1

$5.48

(CFM)

LDER

CAT NO

11.45

100

6.38

AIR FLOW

.

Tired of Paying Inflated
Prices for Solder?

CSD6025-12
CSD 8025-12
CSD 9225-12
CSD 1225-12

$

(A)

5

We stock high quality 60/40(Sn%/Pb%), .031"
and 63/37, .031" diameter. This is prime JIS Q
certified solder that we maintain as a
regular stock item (It is not "Left-overs,
Rejects or Surplus") and you can buy it í1
from us at a fraction of the price that
you are used to.

9.88
9.38
8.88
8.95

$

PRICE EACH
25
10

INPUT
CURRENT

5

'-

1

?,.

o

PERFORM
'

f©

your name and address or call 800-8115203, ext. 5, to leave a message on our catalog request line.

9

=
87

CALL TOLL'FREE

.r

(800) 292-7711
Se Habla .Español

WRITÉ FOR A
FREE 60 PAGE
CATALOG!
° 5.'""_+t
-x.:t :: _.
.-r`

C&S SALES

.°°

EXCELLENCE IN SERVICE

'

.

'L'

aBBR.,

tr

%

40.

,
wl

t

We

Computer Interface and
Software with RS -232 Output
Frequency to 4MHz
Capacitance to 40nF
Large 3 3/4 LCD display
Temperature to 1999°F
TTL logic
Data/Peak hold
Audible contiuity
Auto power off
Unit indicator
Diode Test

x

n.

CO

i.

.

%

w

.,

NN

1-h,,tlY'i

'

-

19

'89.ss

Features:

-

141.

TK-3000

M.6000

1,7p/KJYi

01.

01

$9n95

Tools Included:

r cr---

2MHz Function Generator
Square, Triangle,
Model 4010 Sine,
Ramp output
Variable duty cycle

ND3.

3 pc. Nut Driver Set
TL-8 - Precision Screw Drivers
ST-5 - Screw Driver Slotted 3/16"
ST-6 - Screw Driver #1 Phillips
ET-10 - IC Puller

.

1.3GHz Frequency Counter
a

Digital Muttlmeter

.:

rrrr

Multimeter

Model EDM-83B

169

18 Functions including freq to
20MHz, cap to 4ONF, Inductance to
40H, True RMS, Data
Hold/min./max./avg., TTL logic.
,

.

t

'Kit Corner

-

........y'Ptr

t

2MHz Sweep Function Generator

1=;1+IP_°

g tái

WE WILL NOT BE UNDERSOLD
UPS SHIPPING: 48 STATES 5%
OTHERS CALL ($5 min. / $15 max,)
IL RES. 8% TAX
.

-

,

-:a.-. ,c.. xa ...,.

4 Fully (Regulated DC Power Supplies in One Unit
- +5V @ 3A, +12V @ 1A, -12V @ 1A

4 DC voltages: 3 fixed

Variable - 2.5

- 20V @ 2A

..

$85
--

Fluke Multimeters

-

functions including freq to 20MHz,
cap to 20pF. Meets UL-1244 safety

r

70 Series
Model
Model
Model
Model

7011...
7311...
7511...
7711...

69.95
97.50
135.00
154.95

80 Series

Model 83... 235
Model 85 ... 269
Model87... 289

B&K Precision Multimeters
Model 388A ... $99
Model 2707 ... $79

Model 391 ... $149
Model 390 ... $139
Model 389 ... $109

Ct

specs.
z

Model 2860A

..

a

,

,9

$85

XK-550 Digital / Analog Trainer

ti

Elenco's advanced designed Digital / Analog Trainer is specially
designed for school projects. It is built on a single PC board for maximum reliability. It includes 5 built-in power supplies, a function generator with continuously sine, triangular and square wave forms.
1560 tie point breadboard area.

XK-550

Assembled and Tested

$169.95

9

95

-

Model XP -581
951

11

Fiber Optics Technology
with training course If'
Model FO -30K
9.,96

9°
li

'

X42.95

w,

Model AM/FM-108K
Transistor Radio Kit

ax ....., r.=....

Digital Triple Power SUpply

Digital Multimeter
Model M-1700

,=>;R

Phone kit
with
training
course.

<T11

rr.-7--.

over' 100 kits available
PT-223K
95.95 1gj

..

(0-30V @ 3A, 15V @ tA, SV @ 2A)

.

j

_.

metal reinforced tool case with heavy-duty
handle and locks. A removable pallet handles most of the tools listed with more room
for tools and parts in the lower half.

One instrument with tour test and measuring systems:

Pulso and

-;',571-

D igital

A professional technician service tool kit in a

SP -2 - Solder Pump
ST-20 - Safety Goggles
ST-9 - Pockot Screw Driver
ST-4 - Solder Tube
SW-3 - Soldor Wick

Four Functions in One

MX -9300

$19595

..01.1"1/

SR -2 Deluxe Soldering Iron
SH-1 - Soldering Iron Stand
ST-1 - Diagonal Pliers
ST-2 - Long Nose Pliers
ST-30 - Deluxe Wire Stripper
SE -1 - Solder Ease Kit

'

ISLI41

w

XK-550K

M -1005K
Compact
Multimeter
Kit

-

Kit

9 39.95

$19.95

LLTools and meter

6 Functions
& Transistor
Test

optional

C&S SALES, INC:
150 W. CARPENTER AVENUE
WHEELING, IL 60090
(,847) 541-9904 (847) 541-0710
-

CIRCLE 32 ON FREE INFORMATION CARD
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1m
15 DAY MONEY BACK
GUARANTEE
FULL FACTORY WARRANTY
.

Y

'RICES SUBJECT TO CHANGE WITHOUT NOTICE
t1

'

..,1

FREE PROBES
WITH ALL.

SCOPES

.

,

y.

OSCILLOSCOPES

°

'

°

,

WRITE"FOR.A`
FREE 60 PAGE
CATALOG!

'

`

.Lciwest Prices of the Year!

d

°

Quality Scopes by Elenco

Japan Quality
But not Japan Prices!

r

.

Hitachi
Laptop Color
Digital Scopes

.
1A

ti..

VC -6145 - Storage
4

Channel 100MS/s

VC -6155 VC -6545 V-1585 - 4
V-1565 w/
V-1560

$795

S-1365

...$4795

:

r
I)ir
1

-:rd

;

_. .

DS -303

$1095

Analog / Digital Storage

$489

S-1330

$439

25MHz Analog
Delayed Sweep

S-1325

2 Year

Analog with Delayed Sweep

i
-..

25/30MHz

Analog

$759

S-1360

$2095
$1795
$1595

e

NittltttPltiNttiN

Analog with Delayed Sweep

S-1340

,alt-

Analog w/ Cursors

Storage 100MS/s $3995
Storage 40MS/s $2995

Channel
Cursors

-

$569

S-1345

Analog / Digital Storage
20MS/s Sampling Rate

100MHz

_

..

40MHz

60MHz
DS -603 9350

150MHz 60MS/s VC -5460 $3695
50MHz 30MS/s VC -5430 $2695
$1795
20MHz 15MS/s VC -5410

"

:.

O

$335

25MHz Analog

Warranty

50/60MHz
VC -6525 - Storage 20MS/s $2795

VC -6524 - Storage 20MS/s
V-695 - 60MHz w/ Cursors
V-555 - w/ Cursors
V-552
V-509 - Battery Operated .

OSCILLOSCOPE SELECTION CHART

$2295
$1549
$1095
$949
$1795

ANALOG
Model

S-1385

5-1360
S-1345
S-1340

20MHz
VC -5025A - 2OMS/s

S-1330
S-1325

160

$1
DSO w/ DMM
VC -5025 - 20MS/s
DSO w/ DMM
VC -6523 - Storage 20M5/s $1995
$449
V-252
V-209 - Battery Operated . $1425

Sensitivity
(wax)

No. of
Channels

Sweep Rate
Max ns/div

Delayed
Sweep

Video
Sync

Component
Tester

Beam

Time

MHz

Find

Base

60
60

1mV/div
1mV/div

2

IOns/div
10ns/div
iOns/div
lOns/div
10ns/div

Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

No

No

1

Yes

Yes

2

No

No

1

Pretrigger

Output

%
0, 25, 50, 75
0, 25, 50, 75

RS232
RS232

Bandwidth

lmV/div

40
40
25
25

$g35

1mV/div

2
2
2
2

1mV/div

1nV/div

DIGITAL STORAGE

2

Model

Bandwidth
MHz

Analog
Ser (max)

No. of
Channels

DS -303

30
60

1mV/dIv
1mV/dIv

2
2

LDS -803

1Ons/div

No

Yes
Yes
Yes
Yes
Yes
Yes

Sampling

Memory
Chancel

Internally
3aeked Up

2K
2K

Yes
Yes

Rate
20MS/S

Yes
.

Yes

2OMS/S

B&K Precision at Discount Prices

2125

-

¡1
q_
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Model 2260

Dual Trace

$1225

Model 2160
60MHz Dual Trace

Model 2190A
100MHz 3 Channel

Delayed Sweep

$949

Dual Time Base

WE WILL NOT;BE UNDERSOLD
UPS SHIPPING: 48 STATES 5%
OTHERS CALL ($5 min. / $15 max.)
IL RES. 8% TAX

Delayed Sweep

'

$1379

Dual Time Base

$1225
$1525
96
$1795
$1795
97
97A
$2945
99
$2095
Call or write for
complete specs.
91

and Dual Time Base

$695

$539.95

2
2

Fluke Scopeméters

60MHz with
Cursors readouts

Model 1541C
40MHz

20MHz Analog
2120 $389.95

No

2

ff"

o,,-_
_.:

-

17:

-

Delayed Sweep

15 DAY MONEY BACK

C&S SALES, INC.
150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: 1847) 541-9904 (847) 541-0710
CIRCLE 32 ON FREE INFORMATION CARD

AmericanRadioHistory.Com

-

;GUARANTEE
CND FULL FACTORY WARRANTY
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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_'
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_

-
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EK Test & Measuring Instruments
20 MHZ, 2-Channel,
za
c

os

oD

OSCILLOSCOPE
model #OS -622B
20MHz, Dual Channel
High Sensitivity 1 mV/DIV

_

n

TV Synchronization
Z axis input
ALT Triggering Function

,,

-ill

oD

Hold Off Function
Trigger Level Lock Function

oD

CH

a

oD

zo

o

i
imp

:= r

1 Output
Includes Probes (x1, x10)
2 Year Warranty
.

PRINTma.
Products

Re.r?ar- $499.p0_ ySale .$389. 95

_.,

(1800-638-2020

gum

=41:

Nam maw

International

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service
8931 Brookville Road, Silver Spring, MD, 20910 * 800-638-2020 * Fax 800-545-0058
CIRCLE 45 ON FREE INFORMATION CARD

Low Cost CAD Software
for the IBM PC and Compatibles

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING
the New AES-10

with
m

The AES-10... a complete
learning system, a complete
embedded control system.
Extensive manuals guide you
through your 8051 development project.

11/111.1111.11.11/

d
iri
rVa:

,4ir

..

Learn to program the LCD, keypad, digital and
analog 1/Os The entire board is software reconfigurable
for your applications. Everything you need, nothing extra required.
.

80C32 Computer/Microcontroller board with:

32K Byte ROM , 32K Byte RAM 2 by 16 Liquid Crystal
Display 4 by 5 Keypad Two serial ports 5 interrupt
sources 3 timers A/D , D/A, PWM and digital I/O Built in
Logic Probe Power supply (can also he battery operated)
Extended Intel BASIC and AES Monitor in ROM 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 (over 400 pages).
Free Info Pack, M/C Visa

714 - 550-8094
Fax 714 - 550-9941
1

6

-

PCB a0*
Layout

IF]

800

-

Easy to use schematic entry program (SuperCAD) for circuit diagrams, only
$149. Includes netlisting, bill of materials, extensive parts libraries, More
parts, and automatic wiring available in enhanced CAD package
(SuperCAD+) for only $249.
Powerful, event -driven digital simulator (SuperSIM) allows you to check logic
circuitry quickly before actually wiring it up. Works directly within the
SuperCAD editor from a pulldown menu and displays results in logic
analyzer" display window. Starting at $149 this is the lowest cost simulator on
the market. Support for PALs, a larger library, and a separate interactive logic
viewer are available in full-featured SuperSIM+ for only $399. Library parts
include TTL, CMOS and ECL devices.
Circuit board artwork editor and autorouter programs (SuperPCB), starting at
$149. Produce high quality artwork -directly on dot matrix or laser printers. You
can do boards up to 16 layers including surface mount. Includes Gerber and
Excellon file output. Autorouter accepts netlists and placement data directly
from the SuperCAD schematic editor.
Low cost combination packages with schematics and PCB design: 2 -layer for
$399, 16 -layer for $649.
DOS version available.

730-3232

Advanced Educall0na1.5,alems

90

Design &
Simulation

¡pryio

All hardware details, complete schematics.

AES-10 $285 Complete
Money Back Guarantee

*in

y"`;R'>

Assembly, BASIC, and C programmable.

CALL

Now -In Windows l `t

970 W. 17th Si.. Sarna Ana, California, 92706 USA

AmericanRadioHistory.Com

Write or call

for free demo

MENTAL AUTOMATION,
5415 - 136th Place S.E.
Bellevue, WA 98006
(206) 641-2141
BBS (206) 641-2846

Ill WWII,.

'Many of our kits are available

completely built

FM STEREO
TRANSMITTER

FM MICROPHONE
y

Small but mighty this little jewel
will out perform most units
It really
many times its price.

É

stomps out a signal. The WM-2 kit
is a buffered wireless mike that

Own your own FM radio
station. Any stereo signal you plug into the FMST-100 wilt be transmitted

/

to any FM radio tuneable from 76 to 108MHz FM.
Transmit a wireless link through an auditorium,
from your car to your camper, listen to your CD's
while mowing the lawn, Play music on one channel
sing on the other. Clarity is excellent, aprox. 40dB

...#?'

I

.

:r.r t....

operates from 80MHz to 120MHz FM, the frequency of any
broadcast FM radio. includes a mini-electret mike. 6 to 12v DC.
SIZE:1.25'

x

WM-2

1'

stereo separation. Length of antenna determines
the distance of transmission. Complete with stereo
input level controls & crystal for stereo separation.
9v battery operation. SIZE: 1.5" x 2.5' x 3"

FMST-100

PHONE
TRANSMITTER

tt

Small but mighty,lt fits
anywhere. Phone line
powered, never needs

lqr;

batteries. Transmits both
sides of a phone conversation, loud and clear, wireless, to any FM
radio at great distances. Variable tunes from
70MHz to 130MHz FM. You can also use it as
a speaker phone. SIZE:1.25" x .6".

TEL -B1

BUILT $29.95

PHONE TRANSMITTER
We haven't seen a smaller phone

transmitter than the MMPT2 kit.
Powered by the phone,

Krr $29.95

Cabinet $8.95

KIT

$12.95

"

The
rA'

-

'PER II"
a 10.450 GHz to 10.550

BIG EAR

KIT$3995

Listen through walls,

."`'`"
>

a

KIT

WIRELESS MIKE
So small you could hide this one on some

real bugs) It's the smallest we've ever
seen. With it's super sensitive mike it
transmits a whisper or a room of conversation to an FM rade, tunable from 88 to
108MHz FM. With a proper antenna It
transmits about 1/2 mile. The kit is made with surface mounted
parts, we have already mounted these parts. You install the
leaded parts. Power requirement 6 to 12v DC. Size .35'x.9'

laser pen we've seen.
INCLUDES 2 AAA Batteries
PEI SIZE: Aprox. 5.5" x .5"

the 670nm model!
COMPLETELY BUILT

$9.95 with the purchase

$8995

of any kit.

$10.95

Professional headset
Ultra sensative microphone
12" parabolic reflector.

Individual volume controls for each ear.
Auto Safety Circuit shuts sound off at
95 decibels for your ear protection.
On /Off & master volume control
The Bionic Ear increases sound by
up to 30 decibel.
Hear & pinpoint sounds of wild birds
and animals, great for hunters,
Search & Rescue teams, sports
events and Law Enforcement.
Hear mere whispers at
incredible distances.
Record those sounds with
your own recorder.

PARABOLIC=ter_

BE -1

BUILT

$14995

FOR CHANNELS
2 thru 22
ONLY

10 times

brighter than

KIT BOOK $14.95

Complete with

REFLECTOR

$34.95

KIT

THE SUPER SENSITIVE BIONIC EAR TV NOTCH FILTERS

12'

$29.95

MICRO -MINIATURE

632nm the brightest

parabolic reflector

BUILT $29.95 KIT

MMPT2

MMWM5

This Manual contains schematics,
parts lists & P.C. board layouts for
many of the Rainbow Kits. Use your
own parts to construct our kits.

and hear blocks away.
The BIG EAR can be hidden about anywhere. Makes an ultra sensitive intercom.
Can be used as a 1.5W AMP. We supply
a mini-electret mike in the kit, Power
requirement 6 to12v DC. SIZE:1.75"x 1"

AA -1

$4995

hear conversations
across the room. Add

np

BUILT

Transmitter

a

The MMPT2 Is undetectable if properly installed. Unit has surface mounted parts, you install the leaded parts. Size .45'x .6'

While your out on American highways personally test
yours and your fellow travelers radar detectors.

Iris

requires no

phone conversation to an FM radio up
to a 1/4 mile away.Tunable from 88 to 108MHz FM. Attach it
to one phone or add it to the line to pick up all incoming calls.

With it's new and improved design it will
not only test your radar detector... BUT it's
tuned to the amateur radio band .
The `ZAPPER

it

battery. Transmits both sides of

s

°'`1M1. SUPER SNOOPER.
a; =/

$14.95

KIT

MICRO -MINIATURE

Our TV filters

eliminate unwanted TV
channels.or interference
that alters both sound and
video with a beep beep
beep. Works on cable
channels 2 thru 22) only.

°'' -

=

liti_

NOTE: All TV Filter Kits are sold for educational
purposes only. You must obtain permission from
your local cable company before using these filters on
your cable system

DF -222

KIT

$14.95

Please add sufficient postage First lb $5.00 Canada $7.00
Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

To Order Call

317-291-7262

(ELECTRONIC RAINBOW
6227 Coffman Rd. Indianapolis, IN 46268
FAX 317-291-7269
11
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EARN
ORE
ONEY

110p
CONBUMERTRONICB

2011 Crescent Dr., P.O. Drawer 337

Alamogordo, NM 38310

- --

"

-

v_

a

'

(505)439.8551(BAM-6PM

f
costly school.
/rc7

No

ó

Earn up to
$60 an hour
and more!

estóck.

Beyond

Off=the-Shelf HARDWAREII

I

No previous experience needed!

Blasters*Securit

92

!

j

urvelllance*Neurophone/

STOPPING POWER METERS

I(

RIIe+Ileronymu
esonant Crystal Radlonlcs* As reported on CBS "60 Minutes": How eertaln de
EM LabWeapponrykCountermeasures*Volce DIs- vices can slow down - even slop - wallhour meters
gulsers*ESS Infinity Devices*Lineman's Hand- while loads draw lull pawed Device simply plugs'
sets*BuO-Fop Delectovelasler*Phone Color Into one outlet and normal loads Into other outlets. Also
meter creep, overload droop, etc. Plans 829. '
Boxes*DTMF Decoders*Bumper BeepecChlld describes
1.0. MANUAL: External magnetic ways (applied to

Finder*Panic Button*Car)ackM!dnap Follar* the meter Itself) to slow down and slop watthour meHidden Presence Detectors*Hearing Assistor* ters while drawing lull loads. Plans. $25. KW -HR
Shriek Module*TENS*SublImInal Mixer/Amp* MIETERSI How wallhour meters work, calibration,
Vortex Generator*6th Sense Communicator* error modes (many), ANSI Standards, etc. Demand
Noise Cancel. System*Electronic Dowser* and Polyphase Meters. Experimental results to slow
N

and stop meters

w eataloo

i

b. others. $25. Mm

2, $47. All 3 869.

UNDER ATTACK!

Electromagnetic Inlerlerence and Electronic

project - electronlc/computer/mechanical/op- system disorders) Destructive to people, animals, plants,
tical (ex: phone/auto/security/radlonlc/lab/ equipment' Includes ACTUAL CASES OF EM ATTACKS

energy/HV/EM/RF/radar/ultrasonlc/IR/UV/
commo/consumer) for business/personal/in-

"I+ GBYTE DATABASE

i

ZIPL

"

'

duty cycles, Intensities. Thorough. $29. Both $49.

aMIND CONTROL
u

Let us search our masslveis``b`
.0fgaByteu' - oncem rear increases over RA an0 uasoh;c mall J"
Tech Survival Database for you. Virtually ev- (and
body) control technologies especially Implants'
ery major HI -Tech Survival topic covered In Unfortunately, there's much more misinformation and
depth. Some private flies. See New Catalog. disinformation published than facts. Some victims are

I,

CELLPHONE, MODS

controlled and exploited by arm -chair 'experts' and so .assistance
to preventend remove

See our Catalog sot our Infamous cerlpnone

che1eo01I

Projects above to get up -lo -dale hardware/software).
Free Data Saud: As a special FREE service to our CACP

rxTg e,ec"l

aferapeu-

ÍO9sof
modification guide ($69)- detailed, comproIt doesn't approve sill $39. Visit web page at
henslve, covers all makes - 10 times more It1p://ueersmol.com/wIzguru/mIndcontrol.html
tip://users.sol.com/wlzguru/mtndcontrol.tml
Info than competitor's "guide"). (Do Special

RADIONICS MANUAL
c

1

iTi
ca,, e,ecuon,c e,ecuomagne
tic diagnostic & preventive devices (mostly expedmen-

customers, we win perform one FREE search of our massive
cellphone database If requested within 30 days or your put- ta t . HI s0 ry,
chase of CACP. Dula now on cellphones is so great, we can m of Radionles
In CAC/ only that In greatest demand. Search results not guar- cost 51005,
anteed. Request by mall boat last; Include a s/10 SASE.

descriptions, plans (dozens), avallabllltles
Devices from early to modem. While drugs
electricity costs pennies' $29. I1EA1.
THYSELF, Plans for 3 ma or electronic therepeul c
devices01 types approved byC DA. SIB. Both $39.
1

IVOICE MAUL HACKING

How Voice Mall Box (VMB)systems are used and ice
specific ways they are hacked. Includes ASPEN, MES
SAGE CENTER, 91X, GENESIS, El, SYDNEY, PHONE
MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK,
RSVP, etc. Absolutely required for all users, sysops
and security personnel! $29.

PAX HACKING

I

0005 o. PBXs are ac,3dTo the ,une o, + riTiliWri
While "VOICE MAIL HACKING' details how VMS5 are
hacked for'phun' and profit - Including VMS methods
for hacking PBXs themselves -'PBX HACKING' addresses ALL Issues relating to PBX hacking, Including
countermeasures' Can our business or agency afford
a$90,000 pliant fraud loss (the average loss due to
hacked PBXs)/ As described In Forbes Mana:Inc. $29

hPHREAiJ,NG CALLER ID & ANI
Details on now they work and dozens of elleelive ways
of defeating Caller 10, ANI, '69 '57, and Call Blockleg and '67. Also describes Caller ID, Orange, Beige,
Cheese and CF Boxes, ESS, SS7, E-911, various
CLASS services, CWA, NON PUB DA, CAMA, ONO,
B00-ECR, Dlverlen, Extenders, Centres - more. $29.

Beyond PHONE COLOR BOXES
Dozens 'Se co,or ,.oxes'Teescrbed - many circuits.

Plus Call Forwarding; Conlerencinp, Phresk History,
Glossary, Dlverlert, Extenders, Loops, REMOBS
Bridging Heads & Cant, Oplocom, 3rd Party and
many other non -box methods more. $39.
I

I,HIGH VOLTAGE DEVICES

I

Ad devices pans: Stun Gun,

,
Prod, vane, Was.
ter, Flasher, Zapper, AudloMFyRadar Jammer, Fence
Charger, Plasma 6 Van de Greell Gens., Jacob's
Ladder, Ganger Counter, Ozone Gen., Fish Stunner,
Plant Slim., Kirllan, morel AO plans for only $29.

STEALTH TECHNOLOGY

1

Fake radar

is ,asc,nating,
aso was error rates o. ,T1
20%1 Every known error mode - stealth method and
material used to minimize radar reflections tactic and
strategy to fight unjust radar tickets (that cost you
$100s In Insurance and risk cancellationZ methods to

detect and lam signals

-

fully described $29.

SECRET & SURVIVAL RADIO
Optimum survival and security radio equipment, melhods,freg allocations and voicettalascramblinghncodIng. Includes small receiverslransmilters, telemetry,
antenna optimizations, remote monitoring and control,
security, surveillance, and ultrasonic, fiber-optic and
Infrared commo. 70+ circuit plans, tables, $29.

an

0-R of thelACanJTUDE

moll comprehentrve hero -hitting, hi -tech tar- I
rival book ever wrlllenl topics include electronics,
The

computers, energy, weapons, concealment, revenge,
alarms, etc to survive today's dangerous world. We all
lace increasingly financially and physically brutal
limes' Field -expedient use of technology In various
threat and conflict environments and scenarios. $49.

HACKING ANSWERING MACHINES

ROCKET'S_ RED GLARE

How answering machines are hacked lo listen to - even
erase messages, and to convert them Into minl-VMBs.
And countermeasures protect yourself trom snoops,
stalkers, burglars and pranksters) $29.

How to Design ano owld solidlpropenant amateur and
survival rockets. Emphasis on formulation, manufacture,
Installation of propellants, motors, Igniters, etc. Includes
list of commonly available materials, and the dellgn of
launch pads and test beds and their electronics. $29.
FIREWORKS: How firecrackers (M -Bps, blockbust
ors, cherry bombs), small rockets, volcanos, fountains.
sparklers and safety fuses are made and colored.
Simple, cheap, common Ingredients. $9. Both $36.

ICPsDIT CARD SCAtVlS1
STATE

(we investigated)! includes how to verily and pinpoint
MI and electronic attack sources, and effective counter-

vention needs. Describe & Include S30 pre-en- measures. $29. EM tegli @4ASTEHr Tutorial
glneering fee (no obligation). Time & cost esti- and pplans for powenul ELECTROMAGNETIC WEAPONS
mates 7-10 days. Confidentiality guaranteed. and LAB DEVICES. Optimum circuits, Iregs, waveforms,

No commuting to class.

FCC LICENSE
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!
NAME
ADDRESS
CITY

F

'

omphation o, .950n ch the pest anm,es woslen an
ATM3*RF/EM'µWaveliadacUltrasonlcrlR.tlghv ASCII) by top hackers & phreakers. Covers every maSound Delectorslecelvers/Xmltters/Jammers/ for tonic In hackerdoml 3 HO Disks* $59.

r commanD PRODUCTIONS
TRAINING, Dept. 240
1

PHREAKING

The HACKER

Van Eck Systems*Data Card ReadevWriters*

Or, Call 1-800-932-4268 Ext. 240

1

COMPUTER PHREAKING

.

Learn at home in spare time.

The Original Home -Study course prepares
you for the "FCC Commercial Radiotelephone License." This valuable license is
your professional "ticket" to thousands of
exciting jobs in Communications, RadioTV, 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!

I

MST,Mon-Sat)

,

1

ó

Cons & scams and related swindles fleece Amencans
of 5100+ Billion per yearl The most comprehensive
survival manual on cons & scams of all kinds - from
the classic to hl -tech. Details on 100s and many variations. And countermeasures. Protect vourtelll $39.

We.pon
We design/bulls/obtalnz repair/modify/main- Attacks
cause: Cancer, birth defects, and profound psytain/consult on any device/system/process/ chological, neurological, cardiovascular and Immune

OOI
o

á/.r11

I

Relates directly to your order or prospective order.
Web Page: Visit our popular home page tell your Describes In detail how computers penetrate each
friends:
other, and how VIRUSES, TROJAN HORSES, WORMS,
etc are Implemented. Dozens of computer crime and
1D
abuse methods and countermeasures. Includes disk
Add 55 oÍaf SM 2gCanada . ÁÍ
Postal M.O. Is tastes VISA, MC CC OK. COO ($49- tilled with hacker text Isles and utilities and the legend$999), add $B. New Catalog (200+ offers) S2 vr/ ary FLUSHOT+ protection system (Ed. Choice, PC
Magazine). B8S advice, password defeats, glossary order, $5 vet (no CC), $241orelgn. ti4-dgalers
much morel Manual + Disks $39.
Since 1971. As seen on CBS '10 Minutes; Forbes,
etc. By John Wllllamt - former Lockheed Senior Engineer,
VAN ECK
NMSJ CS Professor, DOD Electronic Weapons Engineer, Eavesdropping on !Vend computer video signals usNIH Health Physicist. gold loo edgg W onsl salg9leLaWy- ing an ordinary TV described in
detail. Includes secuWanted; 5 MAC Ills, PC186 (or better), peripherals, rity industry reports. Range up to 1 KM. Plans Include
new surplus electronic parts, test equipment - buy, trade.
both the Consumerlronlcs and the original Top Secret
A11 /onward* supporls all IBM-PC systems Van Eck designs! 929.
J

Levltalor - many morel See our

u

J

1,

CONS- SCAMS & SWINDLES'

-- -

(SPECIAL PROJECTS

P".' +:'l;:!:
fáv

Mail or Fax only

Fax (505)434.0234, 439.1776 (orders only: if you get voice, enter '111 any time), 24 -hr
Customer f5rvc & Tech Burt

ELECTRONIC TECHNICIAN!
m-

Please order by

AUTOMATIC TELLER MACHINES
crimes, abuses, vulnerabilities and defeats expasedt 100+ methods detallad, Include: Phyysical,
Reg. E, cipher, PIN compromise, card eounterleitIng,
magnetic stripe, false front, TEMPEST, Van Eck, tapping, spooling, Inside fob, super -cool, vibration, pulse,
high voltage - others. Case histories law, countermeasures, detailed security checklist, labeled internal hotos,figures. ATMs contain up toS250,000in cash! Re cent 5350-000 ATM crime see still unsolved) 239.

4seigeATM

j.

Be an F
LICENSE[
;la,

I

ardholders, merchants, binds stiller a Billions in
losses annually because of credit card fraud. De scribes every known means of credit card fraud and
scams. Protect yourselll $29.

AmericanRadioHistory.Com

'

ring, Irivéntor",,. House C&

Any Legitimate Peal!
We'll Mátch
a
.

ACM
.1

A R50(10

SDU5000
AR3030

$349
$588
$1029

-

programmed. select your
state, hear the action!!!

National ads

$CALL

OPTOELECTRONICS

$169
$224.95
$229.95
$369.95
$389.95

BC220XLT
BC890XLT Base/Mob. V/UHF-800'
BC3000XLT Portable 25-1300MHz'BC9000XLT Base/Mob 25-1300MHz-

DRAKE

Portable
New Desktop
Trade ins wanted, upgrade now!

SW8
R8A
R8

$679.95
$1069

5129

All Mode. SWL. Special

$179.95

HF25ORS

PRO26
PR02037

PR02039
PR02042

SANGEAN

compatible. NEW low
Price! Reg. $399.95

Clock Tinier, Tape Turn On
FREE KX-2 Headset

$97

world to

a

few

- -

ATS8I8

SONY

ICFSW55
ICFSW77

162

ICFSWIOOS

ICFSW1000T

ICFSW76000

ICF2010
1

AM/FM/SW SSB
mento..1-30MHz Synchro
50 memo., mini shirt pocket system
NEW, all band synchro cassette
Our Biggest Seller, all band/SSB
Proven winner w/ air band
125 memo.

over $100.
FREE

KX2

LIST $239.95

2 -

Scan

Counter. Digital capture
of signal. React tot

Includes: Scout 40. Scanner.
Scantier Mods, Interconnect Cable.

.1 -

All

I

Ox

I00ch.,

Optional

OPTDB232
Antenna Shown

:Tr

SALE

On our BBS
Update list SASE

4 Staff BS),

over 12
improvements. ove" R8.
I

1

ONLY

$675

7415

7425

7440

aunide

pet

Bammerie
Rain Fail

OP

Op

Opt

Opt

OP

Op

Tmrc/D to
Hind Spxvl
Direction

IBMINAC

OP

Orders: 800 368 3270
INFO/Metro' 703 938 3350
BBS: ,703'938 3781
Internet: eeb@access.digex.net

radio._No, it's

a

it's BOTH!

AC Ad.pter $9.95
Free stereo headset included

Introductor Prim..

$66.00.

$134.95
$134.95
7425 Wizard III
$169.95
7440 Monitor II
$349.95
7852 Rain Collector
$69.95
7859 ExtTemp/HVM
$89.95
786211866 IBM/MAC
$149.95
7520 Stand Alone Rain Gauge $89.95
7815 Remote Display All units $49.95
7400 Perception

7415 Wizard Its

Hum inside

Free 12pg Color Catalog $CaIUFax.
EEB Will Beat Any Advertised Deal -Call

a

Passport to World Band
Radio $9.90
World Radio 1"1, Handbook
1995 $13.49
LIMITED QTY

year warranty.

7400

Add computer software,
expand your system with
plots-graphs and more!

AIWA HS-TS500

Its

cassette...No,

SAVE 50%

outside

59.411

$449

(ut

$179

Temp wide

;-(63

AR2700, Scout 40 5779
end your AR8000 & Scout 40 in
rid we'll do the mots. incl. cable,
YR. warranty on cur work.
heck -out system w=th your new

Corers AM/FM/SP 3.5.215MHz
Easy analog tuning plus fine tuning
Auto stop casse to player
incl.), opt.
Power: 2 AA

CLOSE-OUT

1

All Davis motels offer the most
advances weather monitoring technology

,'

NOW

DEMO! .5-1800MHz, 120
memory channels. _.8VDC.
opt 120VAC adaptor 519.95.
1

year extended warranty.

input. 22memory
channels. Opt AC
not included!

ICOM R100
NO BLOCKS

was $799.

I

AR8000. Scout 40 .;10 39

coot and return UFS.

,

Our Biggest Seller! All SWL,
Synchonous detzctón, SSB. Key

Now Just $1069

Trade -Ins
B -Stock
Demos

SYSTEMDECKAGE
AL

SONY ICF7600G

Drake R8A
Time to UpGrade

r;.n:

SAVINGS

_ ,-

$419

SALE $588

BIIGI

available. Whatever your weather
monitoring needs, one of Davis
models is sure to offer a practical
and versatile solution.

LIST $449

LIST $799

$399

r

RS232 output.

R1"

RS232,

Software

SALE

'A

ti

memory.

End Scanner. Save $100

$347

OPYO SCOUT 40

80002700.

1300MHz (less milt. Top

SALE

plop_ "RR0PJl

SSB. 1000

Cellular Blocked Not Restorable

323 Mi// St_
Vienná, VA.
22180°

1

Tune ACR Scanne

PRO2042

-

Lowest Price in U.S.

SALE $179

SALE $150

mode with

-Factory Cell Blocked, EEB can un -Block your scanner - $44
No Block available to FCC qualified users.

The most sophisticated, accurate
and easy -to-use weather stations are now
even better. For years. thousands of
people have turned to Davis for weather
monitoring equipment for their homes and
offices. schools, fire stations, factories,
and fauns. Now Davis introduces a new
line with redesigned displays and
keyboards. new features (including
humidity. dew point. and barometric
trend), and state-of-the-art microprocessors for the utmost in accuracy.

Night Vision -

one
needs

SALE $59

NV 100-1

-

Every

7.21187

SALE $129

Radio

1900MHz.

sounding.
radio.

$349.95
$459.95
$344.95
$539
$179
$344.95

1

rod antenna. 4 I.F. stages.

great

-'

Now the
..+
original Jeep
public
dash. Rug- ;:
can
ged and wider
afford to
resistant. AM/
FM/Cass/CD. end tire speakers, "O" see at night. A must for
ring water tight construction. Stores security, hunting. camping
30 CD's, 8 "D" (not incl.). 120V AC stargazing.
AC adaptor incl.
NV -100 OOmm. (1.4 lens w/ I R

incl..

this

I

$349

Fashioned
the ;
after

ATS818

Headset

Trimble,

feet.

JEEP

SANGEAN
AM, CW, SSB. FM. SAVE

°

SALE

SALE $539

the
industry.
know your loca-

$89.95
$169.95
$89.95
$150

IOBMHz. 30Mem.

Reverse.

100CH, 25-570/76(-

Mini digital I3SW, AM FM
w/ Rec ANT AC adapt, 45 memo.
NEW, Digital 20 memories
NEW low Price, .1 - 30MHz

ATS202
ATS606P
ATS303

-

$179.95

.I -3OMHz.88-108MHz.

$369
$349.95
$294.95
$229.95
$399

30MHz, 88

Record. Scout

FM DX'ing, Large- ferrite

NEW HF, 15-30MHz, All mode
NEW 200th. WX, 25-1300MHz2
200ch., V/UHF 800, triple cony?
NEW. 200ch. V/UHF 800 doub. conv'
NEW, 1O0ch. 25-570/760-1300MHz'

DX394

I

GRUNDIG YB305
.1 -

Opt. Digital 20 sec.

GPS is sweeping

REALISTIC/RADIO SHACK

1

t

$649.95

Auto

SALE $1 99

HF225E
HF250

.

AR2700 f

Scanner, .1- 1300JMHz.

al price

SALE $519

cassette.

SALE

$519
$1099
$1199
$1349

more. Our Jan PC

369 SALE $1 249
AOR

visible. 40th., 4Watts
Out. The Hottest Selling

Magellan,

Compact 30kHz-30MHz
Table -top Europa HF
New Tabletop HF
Remote/Synchro Det.

Synchro

' AM, much

a

Install, No unit

Blocked 800-900MHz' No Blk Call $429.95
Garmin & Eagle.
" "
R100 -II
Blocked 800-900MHz' "
$679.95
$1839
FCC qualified users only CALL
R7000
GE SUPERADIO II
R7100A-I2 blocked 800-900MHz' No Blk Call $1515
Puts the fun back ii AM/
$6250
R9000
FCC qualified users only CALL

HFI50

audio.

' Dynamics.

x441

memories. RS232.

Global Positioning
System

LOWE

List 5160
5

Full coverage.excellent

AM, FM, FREE KX2 leadset
LIST

CB on theMarket!
LIST $169.95

R 1-15

105V all mode

Fl F.

ut

AM. FM. FM W, 500

in Mic. Secure

ICOM

band, 160-6M1.

Rugged

Hi-Quality all mude S\VlAM/FM.

anywhere in the

New digital. Special

20(1MHz. Xmit all Ham
100W. 2M7T,

SONY

ALL Controls

tion/altitude,

YB400

while they last..$

.1 -

LOWE HF150

t

'I

ICFSW 1000T

HH-70

GRUNDIG

YB305

w/ most
scanners for
full coverage.
List $399.95

-

COBRA

BEARCAT-UNIDEN

Rec

160 memories, Mate

$199.95

SALE $169

$139.95
.1-2800MHz counter
I OHz-2400MHz counter
$234.95
10Hz-3000MHz counter
$334.95
$449.95
Counter Logger
Scout
Discounts on entire line...CALL!
Scout40, AOR2700/8000 package available...$779/$1039
Pretuned scan by state'
Portable V/UHF-800

at

Fantastic performance

30M11z, AM. CW. SSB,

15 -

Via,.

$995.95
$599.95

CUB
M-1
3000A+

BCT-7

NEW IC706

BEARCAT BCT-7 Radio Shack SWL
BearTracker with alert. preDX394

`

1300MHz
.1-1900M Hz'
.1-2036MHz'
I0 k H z-2600 M H z'
Spectrum Display
30kHz-30MHz Special

AR2700
AR8000
AR3000A

Prices subject to Change
Prices do hot hclude freight
Returns subject to 20% restock fee

.

-

FREE 1996 Catalog, 3id"Class,

I/S

'
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.-111B40 $299.
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1

8C30004368
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TR2400 $490
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YOUR CABLE BILL
ohs & ncsr.

s..
0.1.5

a

41111»..

CE-29

?.

Tp-a.,p

i

.3rt

1(800) 72-BOXES

a.
r,rf..L.. .,
.

a

Tir.

.0,o
AYM[q

Forest

Electronics
Inc.

ea.,ean>grro-`
E ?CC

Are

you overpaying .. .
your cable company?

...

You are
a,g.

-

Q

E k
A

.

{

0o

uc.'

If ..

.

... you are leasing their

S

G1q

e.exde

equipment.

Forest Electronics, Inc. offers a complete line of
New Coble Decoders and Converters that
are fully Compatible with your cable system.

_

94

Toll Free, 24 Hours! For orders, dial 800 445 7717. For
Fax Facts Instant catalog sheet service, dial 317 849
8683. Computer BBS 317-579-2045. Fax: 317 849 8794.
Email: ACESCANS@aol.comL Mastercard, Visa,
Checks, Approved P.O.'s & COD (add $5.50) & AMEX,
Discover. Prices, specs and availability subject to
change. Ground shipping and handling charge $6.95.
10707 E. 106th St. Fishers, IN 46038
ACE COMMUNICATIONS
CIRCLE 33 ON FREE INFORMATION CARD

AmericanRadioHistory.Com

All systems come with: Remote Control,

&

Parental Guidance Feature. Volume Control
is also available.

All Equipment is fully guaranteed

& comes

with a 30 day money back option.
For More Information Call Us 24 Hours a Day At:

800-332-1996
FAX: 708-860-9048

PROFESSIONAL
COUNTERSURVEILLÁNCE
EQUIPMENT

sKewaTIAC
!ABLE

ill

Al 6600

The Best in

Phone Tap Detector
PBOXETAP

Detects:

Cable

RECTOR

Radio Frequency Taps
Series and Parallel Taps

.4

CONVERTERS

Line Impedance Taps
Extension Phone Listeners
$149.95

DESCRAMBLERS

Al 2100

1

VIBRATING TRANSMITTER
DETECTOR

Take a LOOK at the exciting new

Detects:

a.,

Body Wires

BOaWWIRE

FM Wireless Mics
AM Transmitters
UHF Transmitters

DETECTOR

$189.95

Pleloodef

o

.

=

Al 5500
COMPLETE SAFETY SYSTEM
Detects:
All Phone Taps and Extension
Phone Listeners
AII BodyWires, Wireless Mics, AM,FM
and UHF Transmitters
Defeats:
All Body Wires, Transmitters and
Distance Microphones with Its built in
white noise signal breaker

PNCM

l--

PT.eludel

Peelude

Ieaa:cfUe

/-!

70e wank lrwrd ea 6e ele .Claev

Just

Zuede,c! Sla/r

$339!

cca

you,

$379.95
[We sell

J

(FREE WITH ANY PURCHASE)

-h

Fax 914-735-3560

.

_
:x.. -.4:1,

TumalsTorits

CRAMBLERS

,
I

$

rrT1,0w

-j

a

THE POCKET PROGRAMMER

The portable

programmer
uses the
printer port of
your PC

CD

Os

M.E.T.

i'iI

q!íá

-

Free

l BE AN ELECTRICIAN!
Home study. Maintain and Install electrical
systems, wiring, utilities, phones, andimore.
FREE LITERATURE:

6MAII: METZA@INFOBOARD.COM

27,000

MORE THAN

+

e i$1aQnc

CD-Róm

800.223.4542

Only $33

TRANSISTORS

'

Reference Table - Comparison Table

Ade»

Phone

-

Icity/Sue.__

I

I

The Electrician School, PCDI, DEPT TEH341
L065 Roswell Road, Atlanta, Georgia 30328

20 Technical data end drawings for each transistor.

im

BLAPK',FEATHER ELECTRONICS..

$129.95

,...

Fax,'or

8 -OOH 6413e

The Pocket Programmer
.-.1.,

~4!

e:

e ea

Iratur TLS -P
Older y,Ptoa

.119 Rockland Center Suite 315 Nanuet; N.Y. 10954

Allstar Electronics 1-800-782-7214

ea~e. »e autcaxcte-e

la" lei,a si(/' ?sae caw

Master Card Visa Amex
Discover
Show Time Cable 5727 F Street Omaha, NE 68117

AMERICAN INNOVATIONS, INC.

Never rent again! Save 5100's on premium Cable TO
Descramblers & Converters compatible with Jerrold.
Scientific Atlanta. Zenith. Pioneer, Tocom and More!
Get your best prices and call us last! Please have
the MAKE & MODEL n of your areas cable box ready.
GUARANTEED TO WORK IN YOUR AREA!
1 year warranty and 30 day money back guarantee!

eaat
loth

COD

Request Our Full Catalog for 55.00, Receive 510.00 OFF First O der

ABLE TV D

Uee,c

6eett aces

a variety of covert cameras, transmitters, night vision equipment, video transmitters, time
lapse recorders, remote video monitoring systems, body armour, and much more...

914-735-6127

ea

at

tie see,

3.1/2 Digit LCD Panel Meter.

Stepper Motor Contr3ller K't

.that

:

I[

instead of a

Camcorder Video Tape
r

)'

,

tutrvv

Plitt
TX

l

internal card.
Easy to use software that programs
E(Elprom, Flash & Dallas Ram. 27(C)/
28(C)(F)/29(C)IF)/25 series from 16K to 8
Megabit with a 32 pin socket. Adapters
available for MCU's 874X, 875X, Pic, 40 Pin X 16 & Serial Eprom's, PLCC, 5 -Gang
and Eprom Emulator to 32K X 8.

Same Name, Address & Phone
13 Years....

for

#

Isn't it Amazing

?

Intronics, Inc.

c
so
Features: 200mV full scale Input 9VDC opera

lion. Decimal point selectable. 13mm digit
height, auto polarity Indication, zero reading
for 0 volt input. Measures 2.67" x 1.73" x
0.28" above panel thickness, 0.51" overall
thickness.

LCD

size:

1.83

useful applications and

CAM PM -1

Is

x

0.8": Has many

easy to Install.

$9.95 each

Box 13723 / 612 Newton St.

Edwardsville, KS 66113 Add $4.75 COD
Tel. (913) 422-2094
Add $4.00 Shipping
Fax (913) 441-1623
Visa I Master Charge

This

kit allows you to adlust the speec and direction

of

stepper

a

rotor.

You can move the motor In one

few times. Made by

focturer. Professional series metal tapes.

Includes stepper motor, pc board, pars and irsma-

Includes plastic jewel box.

tiom. (12vdc power source not Included.)

CAT# CCT-1

$25.00 each

CAT#SMKI

1. California residents must Include sales fax.

A(3101434-5641* FAX (310)434-9142A

4. Shippinglr4!9 & up.

California 90814

2. Visa, MC,

d money orders accepted

- prices

subject to change.

rn

They were recorded on once and played only a

Visual Indicators show the sequence of motion.

3. Ouanlies limited

Long Beach

fated)

step increments or rotate If at a redskin! speed.

1-800 -526.3717
a
645 Temple 78

HI -8 120 MINUTE TAPE

22

a

major brand name menu-

e

$3.00 each

10 or more 2.80 ea
100 or more 2.50 ea

Black Feather
ELECTRONICS
a L

O

Ñ
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USE POPULAR ELECTRONICS CLASSIFIEDS
READ BY BUYERS OF ELECTRONIC EQUIPMENT ACCESSORIES AND PARTS
INSTRUCTION'S 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 each additional one (a photo copy of
this form will work as well). Place a category number in the space
at the top of the order form (special categories are available). 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 ads or
multiple ads in the same issue, but, in all cases, full payment must
accompany your.order.

WHAT WE DO
The first word and company name of each ad are set in bold caps
at no extra charge. No special positioning, centering, dots, extra
space, etc. can be accommodated.
RATES
Our classified ad rate is $1.75 per word. Minimum charge is
$26.25 per ad per insertion (15 words). Any words that you want
set in bold are each .40 extra. Indicate bold words by underlining.
Words normally written in all caps and accepted abbreviations are
not charged anything additional. State abbreviations must be post
office 2 -letter abbreviations. A phone number is one word.

If you use a Box number you must include your permanent
address and phone number for óur files. ADS SUBMITTED
WITHOUT THIS INFORMATION WILL NOT BE
ACCEPTED.
For firms or individuals offering Commercial products or Services. Minimum 15 Words. 5% discount for same ad in 6 issues
within one year; 10% discount for same ad in 12 issues.Boldface
(not available as all caps), add .40 per word additional. Entire ad
in boldface, add 20%. Tint screen behind entire ad, add 25%.
Tint screen plus all boldface ad, add 45%. Expanded type ad,
add $2.25 per word.

General Information: A copy of your ad must be in our hands by
the 13th of the fourth month preceding the date of issue ( i.e. Sept

issue copy must be received by May 13th). When normal closing
date falls on Saturday, Sunday or Holiday, issue closes on preceding work day. Send for the classified brochure.

DEADLINES
Ads not received by our closing date will run in the next issue. For
example, ads received by November 13 will appear in the March
issue that is on sale January 17. POPULAR ELECTRONICS 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.

CONTENT
All classified advertising in POPULAR ELECTRONICS is limited to electronics items only. All ads are subject to
the publishers approval. WE RESERVE THE RIGHT TO REJECT OR EDIT ALL ADS.
1

AD RATES: $1.75` per word, Minimum`$26.25

a

Send you ad payments to:

POPULAR ELECTRONICS 500 Bi-County Blvd, Farmingdale, NY 11735-3931

CATEGORIES

- Ham Gear Wanted
- Miscellaneous Electronics For Sale
510 - Miscellaneous Electronics Wanted
540 - Music & Accessories
570 - Plans -Kits -Schematics
600 - Publications

- Computer Equipment Wanted
- Computer Hardware
- Computer Software
- Education
- FAX
420 - Ham Gear For Sale

- Antique Electronics
- Audio -Video Lasers
- Business Opportunities
- Cable TV
- CB -Scanners
- Components

100
130
160
190
210
240

450
480

270
300
330
360
390

630
660
690
710
720
730

- Repairs -Services
- Satellite Equipment
- Security
- Telephone
-Test Equipment
- Wanted

CLASSIFIED AD COPY ORDER FORM
Special Category $20.00 Additional

Place this ad in Category #
$26.25

3

-

$26.25

4 - $26.25

29 - $50.75

30- $52.50

31 - $ 54.25

32 - $56.00

$26.25

6 - $26.25

7

- $26.25

8 - $26.25

33 - $57.75

34 - $59.50

35 - $61.25

36 - $63.00

9 - $26.25

10 - $26.25

11 -

26.25

37 - $64.75

38 - $66.50

39 - $68.25

40- $70.00

- $26.25

14 - $26.25

15

- $26.25

1

-

5

13

17 -

2

$29.75

-

18 -

$31.50

$26.25

12 - $

16 - $28.00

Total words

19-$33.25

20-$35.00

Bold Face

- $26.25

- 36.7>

22 - $38.50

23 - $40.25

24 - 542.00

25 - $ 43.75

26 - $45.50

27 - $47.25

28 - $49.00

1

Total classified ad payment
[

]

Check

[

]

Mastercard

]

Visa

1

]

Discover

Expiration Date

Signature

Name

Phone

96

Address

$20.00

TOTAL COST OF AD
Card #

City State Zip
AmericanRadioHistory.Com

=

$

$0.40 per word = $

Other

enclosed

$
[

Special Heading

$1.75 per word

=

$

_

$

Our #1, Best-Selling, Home Electronics Repair Manual

FREE
30 -DAY TRIAL
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FILLED WITH

Troubleshooting
Diagnostic Tips...
Step -By-Step "Model
Specific" Instructions...
Charts, Photos & Easy To -Follow Diagrams...
PLUS Directory Of
Parts Dealers!

ALL THE INSTRUCTIONS YOU NEED TO FIX

TVs, VCRs, STEREOS, CAMCORDERS, PHONES, CD PLAYERS, FAXES,
COMPUTERS, WALKMANS, AUTO RADIOS, VIDEO GAMES, & MORE!

Don't Waste Time & Money At Electronics Repair Shops!

NOW FIX IT YOURSELF FOR SAYINGS,
PROFIT... AND SATISFACTION!
Now you don't have to be

a professional technician to get PERFECT
electronics repairs at home... at a
fraction of repair shop costs!

Whether you enjoy doing your
own repairs or want an extra parttime income, this famous nationally
advertised WEKA ELECTRONICS
REPAIR MANUAL gives you easy to -follow instructions for fixing nearly every electronic device you can
think of...from popular manufacturers like SONY, RCA, IBM, NINTENDO
and more! Plus, you get more than
just easy instructions, YOU GET A
FULL ELECTRONICS BIBLE that

teaches you everything from basic

electronics principles to advanced
troubleshooting and repairs!

1-800=222-WEKA
FAX:

J

Please rush my ELECTRONICS REPAIR MANUAL Ill pay now
by check or credit card and save'S I0 off the regular price! If I'm not
100% satisfied, I may return the book within 30 days for a full
refund of the purchase price.

SAVE!

a year, we'll send
you updated 140-page repair supplements for all the newest electronic products available. Examine
these supplements at home FREE
for a full 30 -days. If you decide to
add them to your Manual, they're
yours for just $35.00 each plus
shipping and handing. There's NO
RISK, NO OBLIGATION! ORDER
YOUR 900 -PAGE ELECTRONICS

About 4-5 times

STEP-BY-STEP AXES!

TABBED CHAPTER
PAGES!
PHOTOS, CHARTS,

TEST EQUIPMENT

DIAGRAMS!

CHECKJSTI

EXPLODED VIEWS!

ELECTRONICS
REFERENCE GUIDE!

TROUBLESHOOTING
INSTRUCTIONS!

PRIMER!
SAFETY PRECAUTION

Bill my credit card in 2 easy monthly payments

plus $6.50 shipping & handling.

VISA'
Account

MASTERCARD.

N

Signature
Phone
SAVE!

IIl

J

j

My check

Is

enclosed for 549.90 plus $6.50 s&h.

Bill me later for the regular price of $59.95 plus $6.50 shipping &

handling, subject to credit approval. Signature and phone number
required to process your order. P.O. Box addresses must be prepaid.
Name
Company

PREVENTIVE
MAINTENANCE TIPS!

Address

HOW TO USE TOOLS
OF THE TRADE!

City

MANUFACTURERS'

In Canada. please add

State

Zip

I0. Overieas, orders add $ I5 !foreign orders must be
prepaid!. U.S. funds ony. CT residents add 6% sales tax. Supplements are just
$35 each plus shipping & handling. They will be sent 45 times a year on a
92447
Lilly-guaranteed. 30-day trail basis. They may be cancelled at any time.

DIRECTORY!
PARTS SUPPLIERS!

PLUS

Exp. Date

of $24.95

Add $10.00 for EXPRESS DEINERY guaranteed within 5 business
days from receipt of order. (Prepaid U.S A orders only. no P.O. Boxes.)

REPAIR MANUAL NOW!

LOOSE-LEAF
FORMAT]
PAGES UE FLAT!

1.203.944.3663 E-MAIL: 102132.1245@compuserve.com

WEKA PUBLISHING INC., 1077 Bridgeport Ave.,
P.O. Box 886, Shelton, CT 06484

LJ YES!

UPDATED
SUPPLEMENTS!

Yes, 900 Instruction -Filled Pages In Wipe -Clean Vinyl Binder!

J

CALL TOLL -FREE NOWFOR 30 -DAY HOME TRIAL!

MUCH MORE!

L

S

J

97

f

HOME AUTOMATION
Largest Selection of Home Automation in The World!

Computer ;
Control of
Your Home!

Widest
Range
of X-10
Devices

..,

AudioNideo

syfms

rng/COOI

ing

(SI

pu*aÍ,r!,

á .17
CatCatalog.,....Color
72

or

PO

*ADAPTER REQUIRED

800-762-7846

24' Hours

E-mail: catalog@smarthome.com
http://www.smarthome.com/smarthome

eeder
Technologies

-

DIAGRAMS INCLUDED

SYSTEM INCLUDES:
PROGRAMMING UNIT
PRINTER PORT CABLE
POWER PACK, MANUAL
AND SOFTWARE.

5289

SOFTWARE - READ, VERIFY,PROGRAM,COPY
DISK FILE LOAD/SAVE, CHECKSUM, FULL
SCREEN BUFFER EDITOR W/20 COMMANDS
READS HEX, S -RECORD AND BINARY FILES
ADD S5.00 SHIPPING
FAST-DEVICES PROGRAM IN UNDER 20 SEC
S5.00 C.O.D.
RUGGED (9"X6"X3")ENCLOSURE W/HANDLE
VISA/MASTERCARD
MADE IN USA - I YEAR WARRANTY
ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OH 45150
(513) 831-9708 FAX (513) 831-7562

Call 800 -SMART-HOME

151 Kalmus Dr., Ste. L4

FAX: 714-708-0614

prl

F'

ipetCtion

Costa Mesa, CA 92626

5,

,

Phone

Questions: 714-708-0610

rs1

_

100 Surveilliane
Systems

HOME AUTOMATION
SYSTEMS, INC.

..
.

$eounry

areA

EPROMS (24,28,32 & 40 PW*)+270 AND 25XX
1702*,2708,TM S2716*,32,32A,61,64A,128,128A
256,512,513,011,010,101,1001,1000,1024,210,020
2001,220,2048,4001/2,040,080,240,4096,68764/66
'
FLASH EPROMS 28F256, 28E512, 28E010
28F020,29C257,29C010,29C040,29F010,29 F040
PIN+CXX)
&
28
&
NVRAMS
(18,24
EEPROMS
2210, 2212, 2804, 2816, 2816A, 2817, 2864, 2865
28256, 28C010, DS 1220, DS 1225, DS 1230
SERIAL EEPROMS* (8 & 14 PIN PLUS CXX)
ER1400,M58657, 2401,02,04,08,16,32,65, 2444
59C 11,80011 A,9306,46,56,66,8572,82,92,168/9 XX
!(IPOLAR PROMS* (16 THROUGH 24 PINS)
74SXXX AND 82SXXX FAMILY
MICROCONTROLLERS* 8741, 42, 48, 49, 8751
C51, 52, C52, 87C5XXX, 87C75X, 89C5X, 68705
68HC705, 68HC711 E9, PIC I6CXX, TMS7742

...,.'

¿¡ghting

EPROM +

PROGRAMMING SYSTEM
USES PARALLEL PORT

Call for

Electronic
KITS!

From

FREE

$29 to $55

CATALOG!

P0-Ki
513-752-0279

PO Box 421, Batavia, OH 45103
Home Automation
Connects between a TW523 and
an RS -232 serial port Use your PC
or Mac to receive and transmit all
X-10 commands. Create your own
program to control your home
automation system, turning on/off
any device plugged Into an
electrical outlet with responce to
time/date, other X-10 transmissions
or any other computer input stimuli.

Telephone Scrambler
Scrambles your voice before
sending it over the telephone
Ilne. Prevent eavesdropping'from
an extension or tap. Connects
between your telephone and wall
No
modifications are
jack.
required to your telephone. Full
duplex operation.

;;

Caller ID / RS -232

1

Connects between a telephone
wall Jack and an 9S-232 serial
port. Decodes the caller ID data
sent over the phone line and
sends it to your PC or Mac, In a
pre -formatted ASCII character
string. Create your own program
to log the name, number, date,
and time of all Incoming calls.

IR

Telephone Call Restrictor

50 MHz Frequency Counter

Connects to telephone wall jack. Disables
all phones on the line if attempting to
either: dial a number that has been stored
In memory 'Block' mode or, dial a number
that has not been stored in memory
'Allow mode. Use touch-tone phone to
enter telephone numbers Into memory,
and choose mode. Program from any
phone on the line using your password.

Reads frequency from 1Hz to 50MHz and
displays up to 7 digits on a 16x1 character
LCD display. Auto-range feature provides
floating decimal point and automatically
affixes the correct suffix (Hz, KHz, or MHzj.
Microcontroller based provides for very
small parts count, only 2 x 3' big.

Vocal Filter

Remote Control Receiver

audio device which can be
used with a home component
stereo system to filter out the
main vocal sound track from
standard stereo recordings (CD,
tape, record or FM), leaving the
background music to sing along
with. Produce your own karaoke
tapes from your personal library.
An

Learns and records the data patterns
emitted by standard infrared remote
controls used by TVs, VCRs, Stereos, etc.
Lets you control all your electronic projects
with your TV remote. Seven Individual 1/O
on your
I¡j pins can be assigned to any button
remote, and can be configured for ther
'toggle' or 'momentary' action.
.

.

..

::u:r,..

DTMF Decoder/Logger
-

ig9:i::::;

U1,'YOUR"PC'.'T.Q:
THIS IS THE

25,

Keep track of all numbers dialed or
entered from any phone on your
line. Connects to your telephone
wall Jack. Decodes all 18 touch tones and displays them on an LCD
display. Holds the last 240 digits In
a
nonvolltlle
memory. Scroll
through and view all telephone
numbers dialed,
credit
card
numbers entered, etc.

WO
--:..'RI<

DREAM MACHINE YOU'VE BEEN WAITING FOR

31 &

4

IS

hICIDNC:

FREÉY

DESKTOR,MANUFACTURINIU.N1

t3pry;UtPE

rr':

,..

3D PARTS:FRtOM CAD
AUTOMATICALLY, PROTOTYPE PC BC)AR)S;:& MACHINE
,.:
VE,.ROUTE; MILL,& DRILL WOOQ, f.ASTlCS, & LIGHT METALS
FREE.POWERFUL $D CAD/CAM :SOFTWARE. 1MTH EACH UNIT,

'EIJSVE CNC KIi199D ASSEMBLED CNC
NOW OVER 20 OtFFFRENT'MGDEL-OPTIONS
XPEDITE & SUPER -EXPEDITE AVAILABLE

ER

g,

NC}

501 834 '8293

UNITS

SÍiZES`fRÜM`12tlx`<
TO HUGE 6'x 6` UNIT,i

U.S. G1BfRLAB,

CALLNO'N FOR,.INSTANTSPEÇS

INC., 14786

SLATE

501-839-8293
AmericanRadioHistory.Com

G

,

ROAD, WEST FaRKt AR

7277

.24 HR, FAX -BACK SERVICE

Electronic CAD for Windows
Professional Windows tools at an affordable price
with powerful features to make designing faster.
WinBoard PCB layout delivers sophisticated
interactive routing for complex designs, plus it
has the tools needed for high-speed circuits,
analog, RF and SMT designs.

WinDraft® Schematics
32 bit Windows application with multiple
document interface and floating toolbar.

Supports hierarchical designs and
electrical rules checking.

Prices start at only ... $250

Over 11,000 unique library parts and
symbol editor included.

Information is available on the Ivex World
Wide Web. An evaluation copy with a
complete 80 page Getting Started Guide is
only $20.

WinBoardTM PCB layout
Supports 16 layers, multiple copper
pours, and advanced features for RF
designs.

World Wide Web: http://www.ivex.com

Complete through hole and SMD library.

Tel: (503) 531-3555
Fax: (503) 629-4907
BBS: (503) 645-0576

CAM Support includes BOM, in -circuit
test, NC Drill, Gerber, Pick & Place, DRC.

INTRO L
coEAS<J
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Electronic
Training Videos
'I".y,. 1.1?

:

<_

RELAYS

TEMPERATURE

Learn electronics quickly and
r easily with UCANDO's computer-

k

`

animated training videos. Students
can learn at their own pace and
professionals
will find
the
UCANDO videos to be a valuable

source of reference material. If
these videos aren't the best
learning tools you've ever seen,
return them within 30 days for a
complete refund. These videos are being used by Tech -Schools, CETs,
Military Branches, Ham Operators, Industries, and more, across the
United States and around the world. Order today and see how UCANDO

LIGHTS

HUMIDITY

THERMOSTATS ILIQUID LEVELS

-. 379

MODEL 30

LIGHT IESELS

PF:ESSURE

SWITCH POSIRIORS

MOTORS

I.

$189

MODEL 45

R1222I4T111ACE
A

D18nL

ANALOi bJTPUTt
2 tOIN1r505-21 sn
2

U79

MODEL 100

$179

MODEL 60
L

is

2,AAIP JIE11ri

14

"Changing The Way The World Learns Electronics."
......

..

1

DIGfId

110

HIT 1.9Ast34i INPUT

.

(CR I'itatitoaPTtws 8 R epair , $2S>98 a^:..;` R1t ofhers $44 9t3 éach ''
+ into to VCR::Repafr + r)ínbct 0úrrént :!Ík1/.inating Cúii!ónt
Semicortáu4rs: Power.Suppties Amplitfe.rs:;+-Oscillators:!?i9ita! 1 +.
OigitaE Z,*. E3ígitai'3+ Digital
Digital5 15igítát.6 AM f2adio: FAit :;':;#
Redió::Part 1 .:EM Fteiliti::Rait
Tll Peil 1*liittsi>tD TV" TV Part:2;1::;:;:
"The Front t"nd *TV BT1rt $'AridlEt + Fíbt 4pticc.:> Lesar:TachaO!ollvs+
SAVE!!! 6 videos for only $240 or 12 videos for only $450

4
2

1-800-678-6113

.. $99

MODEL 40.

..

mnn,.m...... -

MODEL 70...

RS -212 INrERP1.LE

\

101Rro wank. 1/0
R

AIMI.oANPET{

POI

OOTPMT

$239
10.232 IR[[PACE
1s OR A/T
sJ DIfiTC

I

D Tom sM+/sEe

=-

OPTIONAL -12 Orr A/o

NEEO A cuts -warm

or mail check or money order to:
ste,Ca,d

I/t

IIANAtoTtlrrufs

1

1131C8'?

7"rev US.

PRAIRIE DIGITAt., Ult.'

UCANDO Videos
P.O. Box 928
Greenville, OH 45331

PHONE 608-643-85991 FA(=608-643-6754

FREE Shipping ... FREE Catalog

84i SEVENTEENTN

8T1lEET

PR AIIIE 0® tikC, WISCONSIN

99
CIRCLE 47 ON FREE IPFORN.TION CARD

CIRCLE 136 ON FREE INFORMATION CARD

AmericanRadioHistory.Com

Saris

CABLE: TV

N EW `EASY PC
9ai.i5H

DEsiotJ

DESCRAMBLERS

AWA"a

SCHEMATIC and PCB

Best Wholesale Prices in -the

'

CAD

ONLY
Includes

20-49

10-19

50+

MGA, CGA, EGA

& VGA compatible.

For Jerrold Systems

FX TB
Stealth

89
79

-

59
59

Design large multi layer

50
50

boards.

/
®

One level pull down
menu and quick keys

for fart layout.

For Scientific Atlanta Systems

M80

85

65

55

6 Month Free
update

Free Demo

For Pioneer Systems

PIO Plus

89

79

69

72
76

63

54

69

59

IO
uTOMAT/ON

Dot matrix, laser, plotter,
Gerber & N.C. drill output.

7840 ANGEL RIDGE ROAD
ATHENS, OHIO 45701
(614) 592-1810

Visa

&

MasterCard Accepted

Everquest Converters

Stargate Elite Non -Parental

Stargate Elite

Parental

PROGRAMMERS.
1249 Advantech Labtool-48
695 EETools Allmax Plus
449 EETools Promax
539 EETools Megamax 4
429 Xeltek Superpro II
169 Xeltek Rommaster
189lXeltek Rommaster II
429 Needham EMP-20
'689 Needham SA -20
lA
r
589 MOD-MCT-EMUPA
350 MOD-MCT-EMUP-R
,1.11111
99 8Meg 1 Gang Eprom Programmer
140 8Meg 4 Gang Eprom Programmer
299 8Meg 8 Gang Eprom Programmer
39 Erasser 4 Chip - Add $10 for Timer
79 Erasser 9 Chip With Timmer

1-800-818-9688
MD Electronics
875 S. 72nd St. Omaha, NE 68114
L

I

,

"FULL -VIEWING" CABLE BOXES

BE A LOCKSMITH!,

LOWER YOUR CABL

-.- _
Home study. Learn locksmithing for great
wcareer,
or to start your own at-home business.

BILL NOW

a

l

FREE LITERATURE:

Sales 408-241-7376 Email icdevice@best.com

Phone

Stale

clear.

aa

clear.

aa

sae

-

Fax

CHANNEL SURFERS

Zip

The School of Lockarnithinq, Dept. LKH341
PCDI, 6065 Roswell Rd., Atlanta, GA 30328

ar

GENERAL DEVICE INSTRUMENT

Converter Box Catalog
Open Every Day!

Name
City

L

800-223-4542

ptldree!

I

L

1.800.447.7634

408-241-6375 BBS 408-983-1234

WEB PAGE www.generaldevice.com

J

LET USr HELP YOU ;'.KEEP AN 'EYE .ON THINGS
WITH OUR LINE OF CLOSED CIRCUIT CAMERAS
MODEL PE 5OPH

MODEL PE 250SD

MODEL PE 275CL

!

MODEL PE DP350

d`

1/3' CCD Pin Hole camera
w/ built-in 3.6mm wide angle lens,
400 lines of resolution, low light
requirements. Also available in
CCIR format for overseas.

1/3' CCD camse with 3.6mm wide
angle lens disguised as a smoke
detector, 400 lines resolution,
electronic iris, .3 lux for low light
conditions, 12V DC power supply
included
Not a working smoke detector

YOUR COST

$16999

YOUR COST

805 ALBANY AVENUE
LINDENHURST,_ NY 11757

100

L-J

Coe-rCo1

ouch'

$22999

1/3° CCD camera disguised as a

stylish real working Quartz Clock

See whets going on while
others see the time 1
3.6mm wide angle lens,
400 lines resolution w/audio
12V DC power supply included

YOUR COST

'

COD

1/3' CCD camera housed in a real
working telephone.03 lux, 400 lines
resolution, 3.6 mm wide angle lens,
12V DC power supply included

ELECTRONICS, INC.

AmericanRadioHistory.Com

$25999

YOUR COST

$33999

Phone 516-226 2700
800-645-5833
FAX 800-765-3291

,.

DIGITAL is the Future
Introducing...
"The New Kid on The Block"
We've been hearing a lot lately about
the new little dishes. The DISW"
Network System is the latest, and he
arrived as a shining star. He is small,
NETWO'RK
attractive and the latest in technology,
but what really sets him apart is the programming he delivers to your Television screen.
The DISWM Network is chock full of the most popular program18" DIGITAL DISH ming at prices much lower than the competiton. Call us now for
more information. Digital just may be in your future.

The
Dish is Small
The
Programming
BIG

9

30%-60%
Savings!
Compare to
Other 18" Dish
Programming!

Beat The Rush Call Now

800-500-9264
Special Digital Hotline

If you have one of these.
"Keep it Running Strong"
With a Discount Buyer's Guide
If you are the owner of a C/Ku-band Full View Satellite
System, we know you'll want to keep it up and,running
strong. The Skyvision Discount Buyer's Guide will give
you advice and products to get the job done right.

You Will Find a Wide Selection of:

Complete Systems
Advanced Upgrades
Parts & Accessories
Tune -Up Tools & Advice
Technical Tips Galore
Discount Skypacs-" Programming
For Your Free Issue Call Now

800--334-6455
Need a repair item Fast??

"We'll Get It Out Today"

y..HmpStr
Enurlelu

'
r:
14í7'rn Guldc

-"'-1

-/'íe

vale,...

.rt rtlled .. itlí
taolmmodx1,1w.

.

3 ZS

1400'543, .5
fete
comp
'Qhe most
Big Dish Satellite
Guide!
Discount Buyer's
now
FREE copy
Get your

t;
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ELECTRONIC KITS!
VOICE. CHANGERS!
AND MORE!

TOLL FREE ORDER LINE: 1-800-336.7389
FAX LINE: 1-602-731-4748
TECH SUPPORT NUMBER: 1-602-894-0992

-

BUY WITH CONFIDENCE FROM XANDI
30-DAY REFUND POLICY

143.775 MHz CRYSTAL CONTROLLED TRANSMITTER KITS11

Çb-9---

-Í

XTR300
$79.95

XTL3000
$89.95

XBD500
$149.95

CRYSTAL TRANSMITTER KITS

`%

CIa

Ultra -miniature surface mount construction.
E -Z kit

approach makes assembly

a

e
Not a kit, ready to use.
Covers 1 to 2,000MHz.
Uses new Microwave
IntegratedCircuit amplifier.
Adjustable sensitivity.
Audio jack fpr privacy ear phone.

Miniature battery

4

and holder mounted
directly to the circuit board.

XTL1000
$69.95

*Transmit to any scanner type receiver

XTL3000

XTL1000

TRACKING TRANSMITTER KIT
Transmits continuous beep -beep -beep
Ideal for locating lost or stolen items
Range up to 1/2 mile

LONG RANGE TRANSMITTER KIT

TRANSMITTER KIT
Sensitive built in microphone
Range up to 1/2 mile
Custom frequencies available

Sensitive built in microphone
Range up to mile
Custom frequencies available
1

FM RECEIVER.
,,

XMR2000
$29.95
Worlds

smallest

XST 500
$44.95

FM radio.

As

small as

a

hearing aid.

Weighs

XWB 1000
$46.95

O.

XFM 100
$21 95

less than

1/4 oz.

Agf(.

Digital touch tuning.

Ideal for use with our 88108MHz FM transmitters

XSP 250
$28.95

.
XPC 400

..mi. ,t--'

Includes power cube.
About half the size of a
pack of cigarettes.

See entire room through
pin sized hole.

Connects between

E handset and
$5

Uses the UHF N band.

phones

91

$59.95

Transmits video and

r

audio.

.`t

Up to 100 foot range.
E -Z

Kit

-

t

E multi -line phones.

Use with XPC400, VCR,
Camcorder, etc.
Power cube included.

Assembled $269.95

'

tougher, older or younger, female or male.
Both use modular phone jacks.

II Works with regular or

TV TRANSMITTER

,.

9V LITHIUM
BATTERY

r

:
a

Worlds most powerful
9V battery! Twice the life
of alkaline batteries.

,

of

'
T-2000
$89.95
Use as regular or voice
changing phone

XLB-3 $3.95
3V CAMERA
BATTERY
Small 3V Lithium
battery. For use
with XTL3000,
XTL1 000, XTR300,
and XWB1000.

PROJECT BOX

.l

a
$13.95
',0<--Y...,.I
` Ideal project box to give your
`

.

-

kits that professional look. Available custom

drilled for the following kits: XFS108,
XPS1000, and XLC900.

XANDI ADVANCED HOBBY KITS
,

1.

gi

XPS 1000
$55.95

XBD 200
$39.95

AIL

10,1

XLC 900

.h1

Dial home from anywhere and hear inside your home.
TouchTone coded for secure operation.
Stop burglars and intruders.
Reliable 24 hour protection.

800-950MHZ
SCANNER CONVERTER KIT
Uninterrupted coverage of the 800 to 950
MHz band!.
Works with any 400-550MHz scanner.
Gain: 6 dB typical.
Noise figure: 3 dB typical.
.

BUG DETECTOR KIT
1MHz thru 2000MHz frequency range.
Uses super sensitive microwave transistor amplifier stage.
Includes miniature speaker for audio
indication of detected signals.
Uses 9V battery. (Not included)

Serving the public since 1981 WE ACCEPT CHECK, VISA, MC, MO,

,

tXANDI
N;CTHOMCB.
1270 E Broadway Rd.

Tempe AZ85282

""'

XFS 108
$39.95

S49.95

TELEPHONE SNOOP KIT

102

t

II6

XLB-9 $8.95

II

$29.95

I

mile. Uses 9 volt battery. Transmits a BEEP
BEEP - BEEP tone
XTT 100 Telephone transmitter. Range up
to 1 mile. Uses 9 volt battery.
-

PHONE VOICE CHANGERS

VS100

XST 500 Voice transmitter. Range up to 1
mile. Supersensitive mic. Uses 9 volt battery.
Usessurface mount components.
XWB 1000 Voice transmitter. Range up to
1/2 mile. Includes mic and battery on circuit
board. Uses surface mount components.
XFM 100 Voice transmitter. Range up to 1
mile. 9 v battery and leaded components.
XSP 250 Super -miniature telephone
transmitter. Range 1/4 mile. Powered by
phone line. Uses surface mount component.
1

XTT 100
$19.95

16 levels of digital voice changing. Sound

Use any TV or VCR with
a video input connector.

tone that increases from a low pitched
growl to a high pitched squeal as the signal strength increases.

XTR 100 Tracking transmitter. Range up to

XTR 100
$29.95

we....
TV CAMERA
400 LINES OF RES

Any intercepted signal causes an audio

88-108 MHz FM TRANSMITTER KITS

MHz

788-71138

.

Professional quality.

snap.

XTR300

f'

- BUG DETECTOR

ANC.
# 113

COD SHIPPING & HANDLING EXTRA

SEND $2.00 FOR COMPLETE CATALOG

MGSIer

REFUNDABLE ON
FIRST ORDER

CIRCLE 134 ON FREE INFORMATION CARD

AmericanRadioHistory.Com

Card

88-108 MHz % FM STEREO
TRANSMITTER KIT
Separate level control for both left and
right channels.
Output level circuit with test points for
quick and easy tuning.
Transmit from any stereo audio source
to most any FM stereo receiver.

SEND MAIL ORDERS TO:
XANDI ELECTRONICS
BOX 25647
TEMPE, AZ 85285-5647

=(1=-

\

pf~-,

speed \'sped noun
- The art of moving swiftly in the performance
of an -action pr undertaking.
syn. see Mouser Electrodes

s

t

TV

Converters & Descramblers

Call for your
FREE 324

Compatible with

page catalog

Jerrold, Scientific Atlanta,
Pioneer, Oak, & Hamlin

TODAY!
61,601 Products

120 Manufacturers

Equipment

All Orders Ship Same Day

BRAND NEW!
,

LOWEST PRICES
Volume Control & Parental Lockout Available

Greenleaf Electronics

is

MOUSER'
TRONICS

1-800-742-2567

ELEC

NO ILLINOIS SALES
It is

Semiconductors
Connectors/Cable
Electromechanical
Hole
Through
and
Mount
Surface
Passive Components

6-MONT1-I GUARANTEE

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.

800-992-9943
FAX: 817-483-0931
http://www.mousencom

958 North Main St., Mansfield, TX 76063
CIRCLE 138 ON FREE INFORMATION CARD

AMAZING ELECTRONIC & SCIENTIFIC DEVICES
Lasers, Tesla, Ions,! Anti -Gravity, Magnetics & More!
Laser 250KV Testa Coil ---ATTENTION: Experimenters & Researdlle

r

Ray Gun

Handheld,
battery operated.
;Produces an intense

i

burst of light capable of burning holes.
LAGUN2 Plans
$20.00
Price on Req
LAGUN2K Kit l Plans

Visible Beam Gas Lasers
Millions degree temp equiv. Illuminates low

level clouds
Light Shows
Window Listener
Optical Projects
12/115V
LAS1 KM

1

Science Project
mw, low cost Kit
$69.50

LGU6K 2-3mw Kit
HNE70 5-7mwready to use

$119.50
$299.50

Ion Ray Gun
Project Energy!
Star Wars technologj' demonstra
weapons potential. 10G7K Kit!Plans$99.50

4000 Volts

10ma High Voltage
Module - Ready to use - for many projects
from hoverboards to pyrotechnics.
MINMAX4 While

th

last!

$19.50

á'4t ATION
11.11144

10-14" of Explosive
Bolts of Lightning!

Anti-Gravity, Rail & Cod Guns, Mass Warping,
Levitation Research, Exploding Water, Propulsion Driv

Transmit Wireless Energy
Ion Motors
Anti -Gravity
Strange and bizarre

Lattice Snapping, EMP etc.

L

Adjustable 500 to 3KV out
with triggered spark switch.
Programmable Output
Charges up to 25KJ
HEP1 Plans ._..._

pyrotechnical effects
Many other experiments shown in detail

Award winning science project'
BTC3 Plans

$15.00
$299.50
$399.50
$20.00

BTC3K Kit/Plans with coil
BTC30 Assbld Ready to Use
BTC4 Plans, 500KV unit

Gravity
Generator

yj.

Loss-less Energy Charger

"í

Levitate an object!
Great science fair project
GRA1 Plans

$15.00
GRA1K Power Supply Kit/Plans $99.50
GRA10 Assbld Kit/Plans
$149.50
the
Includes text book on Anti -Gm

$15.00
S399.50
HEP1K Kit/Plans with 500J
HEP10 Lab Assembled - to your spat's
Price on Req

Generate fiery electrical
plasma discharge
Powers light and
objects without :ontact
Experiment with electrical and mechanical
fields. TCLS Plans
$6.00
TCLSK Kit/Plans 12VDC
$59.50

Hypnotiser
Control their minds! Programmable

Spectacular color. Pulsates to m
sounds!. 8-9', with intensity and sound
controls. PLASMA1 Ready to Use .$79.50

audible and vista) stimuli induces hypnotic
trances. HYP2K Kit/Plans
$29.95
EH2 Hypnosis Book
$14.95

Dept PEM-1, Box 716, Amherst, NH 03031
FAX: 603-672-5406,

MC, VISA, COD, Checks accepted
WHITEDPhone:603-673-4730

Please add 65.00 S & M

01

/

tC'

Pioneer a Futuristic
Weapon! =

Solid State
Testa Coil

Electronic

"Talking"
Plasma Globe

a

1
HEP10 >
,,.shown connected to potential rail gun system

-

Electric Gun prototype designed
in our lab - Join the research!
Ballistic Velocities
Battery Operated
Handheld
Labelled as DANGEROUS Product
Experiment now before it is classified as a
firearm! EGUN1 Plans
$20.00
Must be 21 for , rchase of hardware

We can design and build high
voltage systems- to your spec's.
Call or fax us with your requirements!

VISIT US ON THE WEB!
http //www.amazingl.com
24 Hour Phone

CATALOG!

FREE with Order or
send $1 P&H

800-221-1705
Orders Only Please!

103
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Radiotelephone- Radiotelegraph`

CABLE TV

FCCCoMmercial

Universal Descrambler
NEW PRODUCT
UNIVERSAL 5000

License

r

eon

*me

sa

Why Take Chances?

Discover how easy it is to
pass the exams. Study with the

MODEL 4000 KIT

most current materials available. Our

Homestudy Guides, Audio, Video

I
I

Name

1

Address

eJ

Save Big $ and watch what you want!

Secrets Revealed

Descramblers
Converters Filters Accessories

..

Train at Home
If you are able to

I

work with small
hand tools and possess average me-

High Paying
Career

Field

`

f01rE9
BELSBW

Since 1926

Computer Repair, Dept.

a

home.

And trees help

conserve energy. They can lower your

heating bills 10-20%, and cur cooling
costs 15-35%.

Find out how nee can make a world
of difference for you, and your neigh.
boyhood. For your
brochure write
Trees For Ameria. The National Arbor

f

th.,

-AL vroLdlio

deer

..

Send

I

CONTROLLED

PROFASSEI.BLIONAL

UHF

ENCASED

Plans and parts list only... 514.00 each 4 53 Sari.
M.O.
Modern C,rcult Solutions Corporation
21

Computer Specialist, Dept. 38085

I

Includes: 2 Stepper motors,
2 DC motors. computer interface, training
manual. & demo software disk. Expandáble!
Up to 12 motors, up to 3 amps per phase.

B

P.nr(

City

p

c y/sute
1

Now with 4 Axis Linear interpolation

TO USE COMPUTERS!

IIHome study: become an expert on the PC for
home or business use. Choose ono course:
O Basic PC Training O Advanced PC Training

FREE IJTERATURE:800-22341542
)

School of Computer Training, Dept XXH341
Fí065 Roswell Road, PCD1, Atenta, CA 30328
ASS"]

r1

^SIU.11

S:

eTi.

aLt

AmericanRadioHistory.Com

i

Motors $39w

t

Networking Specialist, Dept. 39072

rLEARN

vvi S30í2--212

.7 Computerized

ALLY

SHEFFIELD ELECTRONICS CÓ., P.O. Box 377940Chicago. IL 60637-7940, Tel. (312) 324-2196

Computer Programming, Dept. 35234

Catlarbul,

LightShow

ED TRANSMITTER KITS

FOR CATALOG SEND 5,2.00 TO:

TV/Satellite Dish, Dept. 31286

e

elcck or
to:
-_p;
O Boa

Countersurveillance. Also Tunable 70 to 305 MHz Kits- We
Design 8, Manufacture Our Equipment. Custom Design.

64411

In

Draw with a laser beam! Animation, text,
music & more! Includes galvos. mirmrs.
servo amp. demo software disk, analog and
digital. computer interface. -Use an inexpensive pen pointer or high power gas,laser.

SLJU,R`VEILLANCE_
St

It

$139* Laser
hl

/

CRYSTAL

The National
Arbor Day Foundation

-

In

Catalog

Warranty.,..

1

VHF

Electrician, Dept. 95092

®

68410.

VCR. The engine starts at the times you
set, up to 4 start times per day. Also set
the run time, day and time.
Start and stop the engine, and honk the
TouchStart- horn with a 2 channel key chain transmitter
MCS-200
.up to 300 It. away.

bearanyone's priced
Prices starting
.o
as low as $991
Electronics

(Chad: One Box Only)

Zlp

wildlife
A'ww[ltPduo e)m

^.

We'll

E VCR Repair, Dept. 62514

Address

State

gen, and give

MCS-400

1.800_- 79-3.976_

Name

104

produce oxy-

Remote Automotive Engine Starters._,

Credit Cards Welcome!

chanical ability, you
could earn top dolFa"
lar part time or full
time. Our learn by doing method teaches you how
to work on VCR's without boring unnecessary
electronic basics.
For Free Information Package Send Coupon to:
Foley-Belsaw Institute, 6301 Equitable Road,
Kansas City, MO 64120
or another

a

ear the winter. Cool on the summer.
s.' Wane up your
Real Time clock based. Program. Ilko

Free

30 day Free Trial - NO RISK!
Unbeatable wholesale Oldest
Affordable extended warranty
Year
on all products

Cale

r:

Check VCR

you'll make

BUY BONDS

Cable TV

A Week While You Learn High
Paying VCR Repair.
Earn While You Learn .. .

1

ehe reme rime.

personal, positive contribution ro

bon dioxide
from the air,

.a

,_

r

o

tree. you can increase
of your properry up to 15%

At

The tree you plant will remove car-

The Halcyon Group 1-800-664-6999
s.a.:.:..--_'
.--..s.. _..
.... _wc _

Eárn $1000,

d'

the value
or more.

By planting

Zip

_

°

Between hoc,

wnbak d oreen, and cool, shaded neighborhoods where bird songs Eli the air.

Day Foundation. Nebraska City, NE

1-800-800-7588

B

World of Difference.

cyay. sheltered homes.

The latest in Video Amplification Technology.
New clocking circuits to stabilize color and
picture performance.
The most advanced picture locking circuitry.
Inverted Video Option is available.
NO CONVERTER BOX is necessary.

'

1

St.

a

Between drab, barren yards, and

MODEL 4000 And 5000 Features

4701 N.E. 47th Street
Vancouver, WA 98661

L

Tree Make

$ 44.95

better environment.

WPT Publications

City

fDIvence.,

a

1-800-800-7588

1

Treies

Make a "Warld

The 4000A Enc. Package will provide the hobbyist,
who has our 4000 Kit, a custom enclosure, AC
adaptor and finish accessories to enclose their kit.

Send for FREE DETAILS or call

1

aria With T,hx..u.varnthe arcs)em

plant nrau rrw( quiet neig5óerJwrj

$ 79.95

MODEL 4000A Enclosure

more.We feature the Popular
"Complete Electronic Career Guide"
1000's of satisfied customers
Guarantee to pass or money back.

1

A

The 4000 KIT comes with all the electronic parts
and our Cad designed PC board. We, provide parts
list, full schmatic, wiring diagram and tutorial.

or PC "Q&A" pools make it so fast,
easy and inexpensive. No college or
experience needed. The new
commercial FCC exams have been
revised, covering updated Aviation,
Marine, Radar, Microwave, New
Rules & Regs, Digital Circuitry &

L

$199.95

Our fully assembled product is factory tested and
GUARANTEED to work on your system.

M

Add 56 for shipping. Computer with parallel printer port
& cable. assunbl5. power supptr. & la+v are required

=

i

FREE FLYER

voice
..,.

>-

510-582b602

S VS

;a. 510-582-6603

1273 Industrial Pk'c. West Rldg. 4611
PO Bo, 55125 I-taye.ard
94.T.45-0125

lA

r.

Don't rent own!

FREE ELECTRICITY

Cable TV Descramblers

Our 150+ page Self-Reliance
IS JUST LOADED WITH DC to AC
ENERGY INDEPENDENCE ...

We'll beat Any Price!
Same Day

Credit Cards/C.O.D.
Have make and model number of equipment used in your area
REPLACEMENTS FOR MOST SYSTEMS

CALL TOLL FREE

CABLE DISCOUNT
1-800-684-9135
NO NEW JERSEY SALES!

Anyone implying theft of service will be denied assistance.

et

1,8"

04,..,s9.0

Dish System

b''

energy systems. True Sire
Wave CC to AC Inverters.
Electric Boat & Car kits.
Portable power packs.
'01,
:
.
Solar Lighting & Cooling
systems. Solar Pool Heaters.
Solar Battery chargers. Solar
Books & Toys. DC Appliances.
Active& Passive Solar Air &
Water Heating Systems.
Composting Toilets. Hydroponic,
Fish -Farming, Solarium & Greenhouse Systems. Water Testing,
Treatment, & Pumping Systems.
Emergency Food & H2O IGts. High
Efficiency AC/DC Refrigeration + More...

.^

A LOT OF INFOR VITION FOR ONLY $6.75
SEND CHECK or MO TO:

MORE Programming Choices!
Save 3460%on Prugranm ing, Compare

Feet

oI

Self-Reliance Company Inc.
Florisssant, MO 63032
P.O. Box 306,

'''to Cable and other 18" Di&ttcs!
800-500-9264

yd

Catalog

We offer:
Solar, VJind & Hydroelectric

Shipping!
Day Money Back Guarantee!

30

Tap into a World of...

-_

O Slayvtstoµ Inc'1038 FrotirD, Few Fahs,MN56537
cc_Idlba.Sic al_IR,zUC_Nlarkea F.stcr _,
1

IMPROVE
YOUR
IMAGE!
IJI.
m

.

Earn Potentially Up To
$4,000 Or More Per
Month From Your Home
With A Computer!

.

...

...,.

.¿

xpress.0.0_

OLD_

,..

EParts

arts Express is dedicated to becoming your

source for TV and VCR service related parts. We

-..

have taken this commitment to

BEFORE

/de

a

heart and added over 1,000

'_

new original Japanese

1

semiconductors and literally

I

hundreds of new VCR parts

:..:-1
SUPER

VNS

The clearest picture possible
p lain back movies.

MODEL

011118

GUARANTE
to eliminate copy protection.

No Rolls/Jitters/Flickers/Fading

Works on all TVs, VCRs Beta & Cable
Gold Video Connectors & Cables Included

ll hrl

2 Year Warranty

Money Back

Guarantee

'WJ

V ISurr
.

v

°tz

ELECTRONICS s
1=800-562-2252
2125 S. 156TH CIRCLE OMAHA, NE 68130

Pentium -Computer Included
Begin part-time and still retain the security
of your present position. This is a proven
business an individual or couple can run. If
you purchase our software and business
program, you will receive the computer
and printer at no extra cost. If you already
own a computer, you may receive a discount. You do not need to own, or know
how to run, a computer-we will provide
free, home office training. Financing available. We accept AMEX, MC, Visa and
Discover.

To receive your free explanation cassettes
and color literature, call:

1-800-343-8014, ext. 1681
.

Or Write:

Computer Business Services, Inc.
CBSI Plaza, Ste. 1681, Sheridan, IN 46069

including original Zenith, Sanyo,
Fisher, Goldstar, Hitachi, Panasonic,
JVC, RCA and much much morel

Call now

for

a

FREE 228 page

catalac packed with
Sáéúsaa

over 2,600 new items.

Source Code: POM

m

CALL TOLL FREE

1-800-338-053 1
sl Dayion Ohio 15402 1257
.',hone: 513222-0173 Fax. 513-222 4644

" Par ó Express 340 E. First

^CIRCLE 140 ON FREE INFORMATION CARD
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CAB

CubeTM
Wireless cable box tester
for authorized technicians.
Surface Mount Technology.
Works on J
models
D*5,D*VS,D*7,D*V7,D*BB,
C*T,W*R.

,rua
SAVE $1000's

The Nationwide
surce
equipment..
for cable TV
yW, RET EDE.LERE

,ambkrsI
TVCabr

Only $59.95

and

Converterters
Catalog

FREE

-

Magic Box
Day.
Open Every

-

I,

16150.
EARN $10,000.00 MONTHLY with your very own 9008. No investment. FREE details. Telcraf, PO. Box 410 -(PE), Sugar Valley, GA 30746-0410.
$2,000/WEEK DISTRIBUTING Catalogs. FREE Business
Package: VISTA, Box 2685 -(BB), Venice, CA 90294.
FREE! TOP RATED Moneymaker! Big Profits! Special Promotion! 1-601-992-1609 Recording.
BILL PROBLEMS? DEBT Consolidation Loans Available. Bad
Credit OK. FREE Consultation. 1-800-315-3328.
$100/HOUR CLEANING Copiers. Anyone can do! Free info 1-

!

Pocket Cube with filter $69.95+S&H
Quantity discounts available.
Dealers Welcome.

aryupe
CLr.keksDkrt
wITN
'WOO..

Video Decoder

wude

NEW!

wa.w

Pocket Cube PlusT"
For testing of raw boxes.

CALL NOW!
Yemhe

WORLD'S BEST HOME Business! Amazing five -step plan revealed! FREE book! Mailmax, Box 165AJ, Sharpsville, PA

30 Day Warranty

potecto^o^

cµ lur

Rates: Write National, Box 5, Sarasota, FL 34230
BUSINESS OPPORTUNITIES

(plus $8 S&H)

Éw;enatescroY

iYounVCRTlrts
ks

:ccvt

BEST BY MAIL

Pocket

Beer Buiwr BuMu

MEGA EIECTROAIC

1-800-676-6342

CALL

rlsAaccoo

SURVEILLANCE
a

J

and

Order Toll Free
1-800-417-6689

The Latest High Tech
Professional Electronic Devices
Our latest catalog offers

!

Test chips available for
SA8600.

HUGE selection

OF INTEREST TO MEN

VISA, MC, MO or CASHIERS CHECK
IEC, P 0 Box 52347.Knoxville, TN 37950-2347

hidden video equipment, electronic kits,
telephone recording systems, touch tone
decoders, scanners, telephone tap
detectors, bug detectors, voice disguisers,
telephone scramblers,locksmithing tools,
and more. Catalog $5.00.

Pocket Cube is a test generator ONLY.
Do not use these devices without authorization
from your local cable company and local officials.
No TN sales.

SI" CIUTtT

Buff io,.NY 14226
(716) 691-3476/(716) 695-8660

P.O. Box 337,
°

105 WAYS TO Make Money At Home. 64 Page Book REVEALS All You Need To Get Started. Send $3.00 To: STUART,
1215 N. Penn., B1, Indianapolis, IN 46202.
EARN EXTRA INCOME for Financial Security in just an Hour
a Day! $7.00: B&B Innovations, Box 2897 -(PE), Lake Placid,
FL 33862.
WINNING SECRETS REVEALED. Horses, Slots, Poker, Blackjack, Sports. FREE Details. 1-800-624-9761.

Mon -Fri, 9AM-5PM EST.
If busy please keep trying.

of surveillance, privacy devices including:

800-726-7576.
INCREDIBLE OPPORTUNITY! GUARANTEED Success. Personal Guidance. RICHMOND ENTERPRISES, 2354 Deep
Draw Road, Crossville, TN 38557.
LEARN HOW TO invest $50,000 (minimum). Generate numerous dividends and frequent capital gains (21 year history/
no guarantees). Call (800)524.4724 for FREE AUDIOTAPE.
Securities offered through AEGON USA Securities, Inc., Member NASD/SIPC.
HOW TO MAKE MILLIONS Trading Commodities! Free Recorded Message: 407.697.0409.
SAVE MONEY ON Taxes, Legal Advice, Medical, Dental,
Home -Auto Repair, Consumer Products, Gardening, Info Hot
Line Call 1-900-267-8727, Ext. 52, $2.95 Min., Must Be 18.

3-D CAMERA MULTIPLE Lens Camera Takes Three Dimensional Color Photographs Using Regular Film And No Special
Viewing Glasses Are Needed. Features include motorized film
advance and rewind, built in electronic flash, lens cover switch,
cameracase and strap and one year warranty. Money making
methods sent with each camera. $149.95 plus $9.95 S&H.
$3.00 brochure: 3-D Photography Co., 22 North Main Street,
Suite 326 -(PE), New City, NY 10956.
THINNING HAIR? LET revolutionary treatment help you! Reported in New York Times and Newsweek. Write: PS Co., 8425
Elmhurst Avenue, Suite 3N, Elmhurst, NY 11373.
HOW-TO VIDEOS! For Free Catalog of Titles, Call 1-800-6822188.
OVERWEIGHT, BALDING, STRESSED OUT, Need More
Money? For Expert Advice Call (900)-772-9134.
WIN $63,000 + GUARANTEED On One Call!!! 1-900-255-5463
Pin#3412. 18+.
AT LAST
The first ever SINGLE PARENT NEWSLETTER
that Informs; updates; offers tips, insights, alternatives for single and divorced parents. 6 issues just $15.00/year: InfoLine,
PO Box 50102, (PE), Baltimore, MD 21211.
SAVE BIG SSS on cable TV rentals call 800-820-1727 Now!
Major credit cards and COD's accepted.
BUY BELOW WHOLESALE! CATALOG $2.50. DURHAM
WHOLESALE -(PE), BOX 132, PLAINVIEW, TX 79073.
NEW PATENTED SCIENTIFICALLY -BASED weight management product sweeping the country. For FREE information on
this moneymaking opportunity call: 800-524-4724.
101 QUESTIONS AND Shocking Answers About AIDS. Only
$5.00. MINORITIES ARE PEOPLE, INC., PO Box 1333 -(PE),
New York, NY 10116.
HELP YOURSELF HEAL Audiovisualization Tapes $9.95. Free
Brochure. Call --1-800-555-5453.

-

New Surveillance- Devices 1
Smoke Alone

and Table Clock
Video Caneros

Ultra miniature video cameras hidden

In

$219.95

Best price on surveillance cameras anywhere
Telephone Transmitter KU hidden In dual modular adaptor
Transmits both sides of conversation to any FM radio up to 1/4
mile."SnapKit" technology. Uses phone line for
er and
antenn-t Goes completely unnoticed. MA -100

$25.95

High quality cassette deck plugs

y

1st directly Into telephone jack! Records up to

THR-1
12

Hour

Telephone$
Recorder

a

12 hours of conversations on a single cassette
Recording starts and stops automatically when

phonetsused!Visa/MC (214)255-7490

99.95

s.pllr

,Mu

yad

Seymor-Radix Inc. Box 166055-E Irving,TX 75016

Now you can visit us on the Internet at

If you are not getting
this catalog you are
missing out on some

smoke

alarm or alarm clock - your choice. Wide field of view
and super .1 l0v low light sensitivity! Undetectable!
\SC -600
TC-70 High quality B/W with 420 lines of
resolution for ultra sharp images.
Direct output of
ea.
video and audio.

http://www.why.net/home/sr/

***CABLE T.V.X**
DESCRAMBLERS

4 *eon
-

_

-.2 of the best deals

in

electronics today! We have thousands of
items ranging from unique, hard -to -filed
parts to standard production components.
Call, write, or fax today to start your free
subscription to the most unique catalog in
the industry, fillet) with super values on
surplus electronic and hobbyist type
items. If you have a friend who would
like to receive our catalog, send us their
name and address and we will gladly
forward them a complementary 100 page
catalog.

Why pay more? Call today.

We are offering one Franchise per state for
our unique electronic business. If you have
good trouble shooting skills, you may qualify for this profitable opportunity.

Lowest prices, guaranteed!

CFS Electronics
(formerly C & C Electronics)

(800) 995-1749
VISA, MC, AMEX, C.O.D.
106

-FRANCHISE OPPORTUNITY
ELECTRONIC BUSINESS

340 East First Street Fax Order Line
Dayton, Ohio 45402
1-800-344-6324

Order Toll -free

1-800-344-4465
CIRCLE 48 ON FREE INFORMATION CARD

AmericanRadioHistory.Com

Low franchise fee. Turn key operation.
We have established customers in your
state. For more information contact

ELECTRONIC TECHNICIAN
1584 N. MEADOWCREST BLVD.
CRYSTAL RIVER, FL 34429

OSCILLOSCOPES
from $169 !!!

CABLE T.V. EQUIPMENT

.

Friendly, Knowledgeable Service

II

ATC 0 -Scope uses printer port to turn PC -AT into
Digital Storage Oscilloscope, Spectrum Analyzer,
Freq. Counter, Logger, DVM. DC-500KHz

iQ

-...1

-:9

-

ORDERS CALL:

1-800-361-4586
r

i4eltkils1

All Eqúipment New
Convertors & Descramblers
30 Day Money Back Guarentee
6 Month Warranty

LAAívj

Spectrum
Single channel units from $169
Dual channel units from $349

Print, log to disk, or export data
Accepts standard scope probes
Uses standard printer port
Small and portable
Works with laptops
Same day shipping
Made in U.S.A.

'

Visa, MC, C.O.D. Welcome

Options:

KDE ELECTRONICS, INC.

Probe sets

Automotive probes

P.O. Box 1494
Addison, IL 60101
Info. 708-889-0281 HRS: Mon -Fri, 9-6 CST
Sat, 9-3 CST
Fax 708-889-0283

Battery packs

Order yours today.
MC/Visa/Amex
800 980 9806
Allison Technology Corporation
8343 Carvel, Houston, TX 77036 USA
PH: 713 777 0401, FAX: 713 777 4746, BBS: 713 777 4746

http://www.atcweb.com

CABLE TV
DESCRAMBLERS
1-800-233-9388
'

T

CABLE CONVERTER
DIAGNOSTIC TEST CHIP
¿CAO FULL ACTIVATION OF CABLE CONVERTER
WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
M1RELESS QUICK INSTALL TEST BOARDS AND

DIAGNOSTIC CUBES FOR ALL CONVERTERS!
***ANYONE IMPLYING ILLEGAL USE WILL BE ***
DENIED SALE.WE SELL PRODUCTS ONLYII TO
TECHNICIANS OR CABLE REPAIR FACILITIES!!
IN CUSTOMER SERVICE & TECH. SUPPORT!
*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
*PRIORITY NEXT DAY SHIPPING AVAILABLE!
*SALE= BUY 5 BOARDS GET I FREE TILL MAY96.

II

FREE CATALOG

'

GUARANTEED BEST PRICES

IMMEDIATE SHIPPING

APPLE ELECTRONICS,
.3389 Sherican SI.

r

Surte 251

aollywcod. FL 33021

íBebco Is a Kit Builders Paradise
D.cn.arc G1, - Man Mt: - ~Mori -Wlrr ófa
Call Debco today for
your RIEE copy of

The Electronic Experimenters Journal

1

800 423-4499

Debco Electronic, 4025 Edward, Rd. Cindnnaq OH 45209

*LOWEST PRICE & SUPERIOR PRODUCT GUAR!?
*FRIENDLY COURTEOUS SERVICE. WE'RE PRO'S

0;

VISUAL
COMMUNICATIONS INC.

BUSINESS OPPORTUNITIES
START your own technical venture! Don Lancaster's newly updated Incredible Secret Money
Machine II tells how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.
FREE invention package: DAVISON & ASSOCIATES otters customized development, pat-

enting, end licensing of new product and
ideas. Proven results: 1 (800) 677-6382.
SELL Mini -Dish Satellites. Generous commis-

sions. No inventory required. No territory restrictions. For lnfo-pak send $2.00 SATELLITE
DEPOT, PO Box 214934, Dallas, TX 75221.

UNBELIEVABLE opportunity! Marketing the

CABLE TV CONVERTERS

FOR ORDERS 1=800 -GO -CABLE

CATALOG & TECH. SUPPORT 717-620-4363

CLASSIFIED

EST. 1977
1

Equipment & Accessories
Wholesalers Welcome
Call VISION TIME PRODUCTS
1-800-310-1153 M -F 8a -8p

most advanced digital minidish satellite home entertainment system. 100+ channels now, many
more soon. Easy to sell. Low cost for you and your
customers. $200.00 upfront commissions and
ongoing residuals. 1 (800) 899-9707, 8am-10pm
Pacific. ISA approval #183-1961.

-

NO TENN SALES

Prototype it-1
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Cable

Orders Only
I-800-615.9221

ids

Test
/affirmation

407-998-7883
Test Chips that fully activate Jerrold, Tocom, Zenith,
SA. Pioneer and ,tare. Quick -Board installation!
Prices from 5S to 549.95 ea. MC SPECIALTIES
I Year Warranty!
No FL Soles. Not

far use in cable ea.

corned equip:. Far rest or repair only.

LEARN IBM PC Assembly Language. Disk
$5.00, Book $18.00. ZIPFAST, Box 12238, Lexington, KY 40581-2238.

-

Staring at Windows 95
WINDOWS 95 Kickoff
and not knowing what to do? Then get your perStep at appTiimge")j
copy
sonal
of99).

Only"Windowssp95-One

f
ELECTRONIC TECHNOLOGY TODAY,
fBrom
INC., PO Box 240, Massapequa Park, NY
11762-0240. USA and Canada only. US funds.

107

CABLE TV
DESCRAMBLERS

CLASSIFIED
-

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. Visa/MC/Amex. ELECTROMAN,
Box 24474, New Orleans, LA 70184. (504)
482-3017.

WE CARRY A FULL UNE OF PREMIUM
CONVERTERS AND DESCRAMBLERS

Scientific Atlanta
Compatible
JerroldTM Compatible
Tocomi" Compatible
Zeniths Compatible
Pioneer Compatible
Oak Compatible

CABLE -safe. Guarantee cable privacy. The
one way valve for your cable TV signal. Cable
signals come in, but they don't go out! $29.95, +

$3.00 S&H. Visa/MC/Amex. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

CABLE unscrambled. Everything you want to
know about cable, but are afraid to ask. $10.00.
Visa/MC/Amex. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

"DESCRAMBLER Schematics Revealed." A

powerful guide to descrambling schemes. $10.00.
Visa/MC/Amex. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

SATISFACTION GUARANTEED

OR YOUR MONEY BACK!

,

BEST PRICES FREE CATALOG

Please have the MAKE & MODEL 1t of your full'r
premium service cable box ready when you call!

ALLSTAR ELECTRONICS

800-782-7214
e

'

Electronles lo defraud any pry TV
undo» will be
-.Latent.. All brand names are reglatwsd trademarks ofdenied
the
raspecave owners A am used for ~moos only. 11044
Ouaera Blvd., #465, Forget Ms, NY 11375. NO NYS SALES!
M

1

HOURS: 9-6 M-F 10-3 Sat EST
N not
intent of Avatar

operator.

Anyone Implying theft of
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ATTN. CABLE box owners! Order your ID signal
stopper now. Send $23.00 to R.R. ENTERPRISE,
Box 3532, Easton, PA 18043.

tion TV. Instructions, schematics for SSAVI, gated
sync, sinewave, some free methods (HBO, Cinemax, Showtime, UHF, Adult) $12.95, $2.00
postage. CABLETRONICS, Box 30502PE, Bethesda, MD 20824.

CQNVWZERS

.s>:.

(504) 482-3017.

CABLE descrambling, new secret manual. Build
your own descramblers for cable and subscrip-

iIIRSTA>_I..

, :

UNIVERSAL descrambler. Unscramble signals
using your VCR as the tuner. Works with virtually
any system, this is the only one you need. Declare
cable box independence! $129.95 + $5.00 S&H.
Visa/MC/Amex. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.
"BASEBAND Video Explained". Discover what
a Baseband Signal is and how it's constructed.
Learn the advantages of doing things the "Baseband" Way. $10.00. Visa/MC/Amex. ELECTROMAN, Box 24474, New Orleans, LA 70184.

Ál

SECRET cable descrainbiers! Build your own
descrambler for less than $12.00 in seven easy!,
steps! Radio Shack parts list and free descrambling methods that cost nothing to try, included, t
Send $10.00 to: INFORMATION FACTORY, PO
Box 669, Seabrook, Texas 77586, For Visa/MC,
COD's, (713) 922-3512 Anytime!
CABLE TV equipment h accessories. Wholesalers welcome! 30 day moneyback guarantee!
Free catalog! PERFORMANCE ELECTRONICS,
_INC.,1 (800) 815-1512. -

CABLE descrambler! Build for $12.00 with 7 Radio Shack parts. Instructions $8.00. F.A.S.T., Box
369-PE7, Pt. Salerno, FL 34992-0369.
CABLE Descrambler! Anyone can build in seven
steps with Radio Shark parts. Plans $5.00. 1
(800) 818-9103.

DESCRAMBLE cable using simple circuit. E-Z
to follow Instructions $10.00. Complete kit

FREE Cable TV Catalog.
Now you can tune -in your favorite
cable TV programming and
SAVE S100'S - EVEN $1000'S
on premium CABLE TV EQUIPMENT.

% ER

ELECTRONICS
108

1-806.906-6664
2125 S. 156TH CIRCLE

OMAHA, NE 68130

with free Bullet Buster. $20.00.

1

522-8053.

(800)

CABLE TV Test Chloe for Jerrold, Tocom, Pioneer, Scientific Atlanta, etc... Quick installation! New Multi -Mode modules available. Prices
from $5.00 each.

1

(800) 786-9025.

CABLE bullet terminator and I.D. Blocker, Elec-

CABLE Filter, build your own
Plans, parts, PC
Board, case, $11.00. VIDEO MEDIA, Box
97-0408, Coconut Creek, FL 33097. 1 (954)
752-9202.

DESCRAMBLE Cable with simple circuit added
to Radio Shack RF modulator and using VCR as
tuner, instructions $10.00. TELCOM, PO Box 832
P7, Brusly, LA 70719.

WHOLESALE cable descramblers and convert-

ers. Zenith ST1600 special. 10 lot price $175.00
each with rerriote. D&M, 1 (800) 550-8815.

CABLE TV descramblers. One piece units. Pioneer 6310's, Scientific Atlanta 8580's, DPV7's
and others. Lowest prices. Money back guarantee. Houston, TX (713) 691-4610.
HAVE a beeping or chirping sound with
scrambled video on channels. We can help. Pro-

fessional quality positive notch filters. Discounts
on 5 or more. Fast courteous service. All credit
cards. We now carry 1 -piece cable units w/volume
control and parental lockout. For all systems. Call
1 (800) 684-0539.

CABLE equipment, all brands. Test modules, remotes. Discount on quantities. Beat everybody's
prices. Make us your last call (713) 444-2477.
Major credit cards. No Texas sales.
CABLE descramblers. Bargain headquarters,
below wholesale prices. Absolutely the lowest
prices! Money -Back guarantee. Nobody beats
usl RP ELECTRONICS, 1 (800) 304-3604.
CABLE descramblers. Buy direct rock bottom
prices. #1 in customer service and low prices. All
brands...THE CABLE CONNECTION 1 (800)

411-2662.

TEST AIDS: Jerrold, Scientific Atlanta & Pioneer

w/multimode

& map $15.00. S.A. micros,
CFT-2200's & PIO 63/67 E2 clearer/test aid
$20.00. Zenith & Tocom $12.00. External ac-

tivators Jerrold $80.00, Pioneer & S.A. $100.00.
Frequency filters $20.00. (718) 241-2560.
8AM-1PM EST. No N.Y. sales!

DESCRAMBLERS. Descramblers four different
designs. Plans $6.00 MO to CEW, PO Box 3026,
Manchester, GA 31816.

COMPUTER HARDWARE
PROTECT your PC from overheating. Complete
thermal alarm kit with instructions, $19.95. 1RATA
SYSTEMS, 930 North Heritage Street, Mesa, AZ
85201-3932.

COMPUTER SOFTWARE
ZSORT. Sort huge files fast. Disk $5.00. Manual
$10.00. Box 12238, Lexington, KY 40581-2238.

SHAREWARE Overload. 30 disks for $30.00.
Get our five page catalog today free. Dependable honest company. SASE to: STARLITE
SYSTEMS, 5632 Van Nuys BI., #388, Van Nuys,
CA 91401.

COMPONENTS
RESISTORS 20 for $1.00. LEDS 4 for $1.00. Catalog $1.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

tronically shields yourself and your box. Factory

direct. Lifetime guarantee. $14.95.
820-9024.

1

(800)

CABLE TV notch filters. Tunable from 50 to 300
Mhz (channels 0 thru 36). Eight different models
available so specify frequency or channel number
when ordering. $30.00 each plus $3.50 S/H per
order. Large quantity discounts. Call STAR CIRCUITS at 1 (800) 433-6319 to request our free
brochure or to place an order.

AmericanRadioHistory.Com

AUDIO -VIDEO-LASERS
VIDEO STABILIZER. Eliminates all copy guards
on rented videotapes. Enhances any video signal

giving optimum color and clarity. 30 day

moneyback, 1yr. warranty. $34.95 + $6.00 S&H.
STAR DEVELOPMENT, Box 92457, Milwaukee,
WI 53202. '

CLASSIFIED
MISCELLANEOUS
ELECTRONICS FOR SALE
THE Case Against Patents. Thoroughly tested
and proven alternatives that work in the real world.
$28.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073. Visa/MC.

57 Electronic Journals. How to get free subscriptions. $5.00. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

-

inwall speakers, intercoms,
F&M Electronics
central vac systems. For the do it yourselfer. Free
catalog 1 (800) 699-1484.

POOR reception on your A.M. radio? Our signal
booster will help. Guaranteed! Send $2.00 for de-

tails (refundable with order). FALA ELEC-

TRONICS, PO Box 1376, Dept. 4, Milwaukee, WI
53201.

PLANS -KITS -SCHEMATICS
TRANSISTOR Data Tables- Given are the basic
electronic parameters for the worlds popular transistors in one volume. A must for servicemen,
hobbyists and engineers. Order "Transistor Data
Tables' BP401 for only $9.95 (price includes
shipping) from ELECTRONIC TECHNOLOGY
TODAY, INC., PO Box 240, Massapequa Park, NY

11762-0240. USA and Ganda only. US funds.
ALL-In -one catalog. AM/FM/ham/spy, transmitters, amplifiers, receivers. Voice scramblers/disguisers, audio, TV, Tesla coils, plans, "secret"
books, kits, imports, exports and more. Start your
own licensed or unlicensed radio station, 60 full
pages for $1.00. PAN-COM INTERNATIONAL,
PO Box 130-H7, Paradise, CA 95967.

FIBER optic educational experiments kit. Includes: Tutorial, w/experiments, 40ft fiber assortment, + cutting tool. $19.95 + S/H (609)
468-1660.
Visit antiquity by
CRYSTAL Set Handbook
building the radios your grandfather built. Assemble a "Quaker Oats' rig, wind coils that work and
make it look like the 1920's! Only $10.95 plus
$4.00 for shipping and handling. CLAGGK INC.,
PO Box 4099, Farmingdale, NY 11735. US funds
no foreign orders.
only! USA and Canada

-

-

HEATH COMPANY is selling photocopies of most

Heathkit manuals. Only authorized source for
copyright manuals. Phone: (616) 925-5899, 8-4

SATELLITE EQUIPMENT
VIDEOCYPHER II descrambling manual Schematics, video and audio. Explains DES, EPROM,
CloneMaster, Pay-per -view (HBO, Cinemax,
Showtime, Adult, etc.) $16.95, $2.00 postage.
Schematics for Videocypher Plus, $20.00. Schematics for Videocypher 032, $15.00. Software to
copy and alter EPROM codes, $25.00. VCII Plus
EPROM, binary and source code, $30.00.
CABLETRONICS, Box 30502PE, Bethesda, MD
20824.
SATELLITE Radio Book and Guide. New book
covers all audio services, SCPC, subcarriers, FM
squared, facsimile, press services, weather services. Simple how -to -receive instructions. $16.95
plus $3.00 Priority Mail. UNIVERSAL ELECTRONICS, 4555 Groves Road, #12, Columbus,
OH 43232. (614) 866-4605.
(IMPROVE Satellite Picture Quality. Focus Max='
'imizer is a diagnostic tool that quickly optimizes
dish to feedhom spacings. Works with Chaparral
tfeedhorns. $29.50 delivered. Brochure on reIquest. EMAIL:Vlfater Elec@aol.com. WATERSHED ELECTRONIC DEVELOPMENT, 49sa/MC
;orders: (800) 756-7854.
OBTAINING Sound for your VCII and VCII Plus is
easy. No codes needed. Details:1(800) 211-5635.
OWN the future home entertainment system...now! Affordable digital minidish satellite receiver system. 100+ channels including networks, superstations, multiple sports, news,
adult and premium movie channels. Sharpest picture. Clearest sound. Overhead satellite for unobstructed reception. Programming as little as
$24.99/month. 1 (800) 899-9707, 8am-10pm Pacific. ISA approval #183-1961.

NEURAL Network. Study and build this fascinating learning synthetic brain. Details: THINK-2,

ELECTRONIC sales of security systems for
home, apartment, or business, will send information, call (812) 295-4240.

TELEPHONE
NEW PC -based software programs 39 different
cellular phones! Motorola, Nec, Nokia, etc! Orders/Info: (312) 213-7023.

WANTED
TOY Electrical experimenters sets,1940 -1970,

Allied Radio - Lafayette Radio - Radio Shack
Catalogs from 1950 - 1970, Unbullt Heathkits,
Knightkits, Eleo kits wanted. Top prices paid.
ARNOLD CHASE, 9 Rushleigh Road, W.
Hartford, CT 06117. (860) 521-5280.

2-89 Emma, Guelph, ON, N1E-1V1.

BUILD amazing talking photo cube. Records and
plays 4 messages, features exclusive auto -play
circuitry. Complete plans including PCB pattern
only $12.00. Send check payable to: AVIDD
ELECTRONICS, 1024 St. Andrews Drive, Dept.
104, Wilmington, NC 28412.

TEST EQUIPMENT
WAVEFORM Generator, 1Hz to 20MHz installs in
PC ISA slot, DOS and Windows Control Software.
Free information. ASTROSOFT, 15006 La Mesa,
St. Sylmar, CA 91342.

BUY BONDS

Converters & Descramblers

Call -1-800-71,5=6789
30,aay Money Back Gitaranteé
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FREE Catalog
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ofStars

Zenith®

Panasonic'
"Jerrold'
Pioneer'

Scientific
Atlanta®

ALL MAJOR CREDIT CARDS.ACCEPTED
134,92 Research Blvd

'

Suite 120-113 'Austín31X 78750

CABLE -TV CONVERTERS
Equipment & Accessories
Wholesalers Welcome
Call VISION TIME PRODUCTS
1-800-310-1153 M -F 8a -8p

°

NO TENN SALES

SURVEILLANCE

SECURITY

ET

170+ forbidden manuals. Jam radar, telephone
taps, electronic sabatoge. Free catalog. INFO 9,
680 Grapevine Hwy., Hurst, TX 76054.
EXPERIMENTAL magnetic pattern/field enhancer -EM shield devices. Detailed plans $25.00.
B. MORRIS, Box 106, Hubbard Lake, MI 49747.

°

1,=1,10111.1m1Or

It could be

a best seller.

But it's free.

You can't buy the Consumer
Information Catalog. But you can
get it, free! Send for your guide to
over 200 free or low-cost government

publications. Write:

Consumer

Information Center
Department BEST,
Pueblo, CO 81000

FM TRANSMITTERS MINI (KITS)
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 -Volt, very powerful
3 -VOLT FM XMTR,

All above require simple soldering at 2 to 4 places.
$29.95** ea.
TELE FM WIRELESS MONITORING SYSTEM.
(Kit) $99.00*
TELE CALL FORWARDER. Transfers incoming
calls. $99.00'

CALLER ID. Registers incoming number.
$99.00*
TEL REGISTER WITH PRINTER. Records dialed
number, duration, and prints record. $139.00'
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 i
sounds. $28.50`*
TELE RECORDING ADAPTER. Records
incoming and outgoing calls. $28.50**
TELEPHONE SCRAMBLERS. Over 4,000
separate codes. $199.00`
VOICE CHANGER. Changes man's voice to
lady's and vice versa. $49.00*
For Shipping & Handling add *$5.00 and **$2.00 per item.
Colo. residents add sales tax. Mall Order, VISA, M/C, COD's
o.k. Inquire for dealer prices. Free catalog.

MUCH, MUCH MORE

-

OUR 25TH YEAR!

TOLL FREE 1-800-926-2488
A.M.C. SALES, INC.
193 Vaquero Dr., Boulder, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924
Mon. -Fri. 8 a.m.-5 p.m. Mtn. Time
CIRCLE 39 ON FREE INFORMATION CARD
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ADVERTISING INDEX
POPULAR ELECTRONICS magazine does not assume any responsibility for errors that
may appear in the index below.
-

Free Information No.
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Ace Communications

94

26

Alfa Electronics

76

28

All Electronics

78

Allen Engineering

90

39

30

32

139

137

-

158

110
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Allison Technology.

107

Allstar Electronics

108

AMC Sales

109

American Innovations

95

Andromeda Research

98

Basic Electrical Supply
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Bel Merit
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Black Feather

95

C&S Sales

88

KDE Electronics

107

Learn, Inc

7

M&G Electronics
.

-
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1

Mendelson's

3

Millennium Enterprises
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Modern Electronics

108

Mouser

103

credit manager (ext. 208)
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Prairie Digital Inc

99
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Print
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45

Print

90

Protocol Electronics

77

Quality Entertainment

94

Cook's Institute

21

Dalbani

85

Electronic Equipment Bank

93

Electronic Rainbow

91

Foley-Belsaw

104

Forest Electronics

94

Fotronic Corporation

79

.... 100

Grantham College of Engineering

.

Great Southern Security

81

4

Greenleaf Electronics Inc.

103

Halcyon Group

104

Home Automation Systems

98

Home Controls Inc

21

I.E.C.

106

Information Unlimited

103

Interactive Image Technologies. CV2

-

Intronics

95

ISCETMESDA

13

14

-

136

159

134

Radio Shack

CV4
105

5

RNJ Electronics

100

Self-Reliance Co. Inc.

105

Show Time

95

Silicon Valley Surplus

104

Skyvision Inc

101

Tab Books

advertising director (ext. 206)

Michele Torrillo

100

Parts Express

92

publisher

Arline Fishman

advertising assistant (ext.
Adria Coren

140

Consumertronics

Larry Steckler

35

19

11, 22

Assistant to the President (ext. 209)
For Advertising ONLY
1-516-293.3000
Fax 1-516-293-3115

90

MicroCode Engineering

NRI Schools

Christina Estrada

106

Optoelectronics

Comtrad Industries.... CV3,

President (ext. 201)

106

43

Command Productions

Larry Steckler, EHF/CET

83, 100

Mental Automation
157

Fax 14516) 293-3115

77

MD Electronics

Mega Electronics

ADVERTISING SALES OFFICE
Gernsback Publications, Inc.
500 Bi-County Blvd.
Farmingdale, NY 11735-3931
14516) 293-3000

99

86

Cleveland Inst. of Electronics....

13

-

48

IVEX Design

Ohio Automation

105

Circuit Specialists

General Device Instruments

-
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Cable Discount

Computer Business Services

Free Information No.

9, 55

211)

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
Overlook Ave.
Great Neck, NY 11021-3750
1-516-487.9357, 1-516-293-3000
Fax 1-516-487-8402
1

MIDWEST/Texas/Arkansas/
Oklahoma, Colorado, Arizona
Ralph Bergen
Midwest Sales
One Northfield Plaza, Suite 300
Northfield, IL 60093.1214
1-847-559-0555
Fax 1-847-559-0562

TKA Electronics Inc

84

UCANDO Videos

99

PACIFIC COAST/Mountain States

98

Anita Bartman

US Cyberlab

Vision Electronics

105

Visual Communications

107

Wavetek Corp.
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Weeder Technologies
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Weka Publishing
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World College (Div. of C.I.E.)
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WPT Publications
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Xandi Electronics
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Hutch Looney & Assoc., Inc.
6310 San Vicente Blvd.
Suite 360
Los Angeles, CA 90048-5426
1-213-931-3444 (ext. 227)
Fax 1-213-931-7309
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satellite dish attracts thousands
of cable subscribers-only $34.95
a month for access to 175 channels!
1811

The RCA digital satellite system gives you access to over 175 channels,
has crystal-clear picture quality, is compact in size, east to install

use-all at about

the same cost as cable!

Yu orderas zytenusingas

yourevery

re-

rnoleccedrol! Its like hah.inga -video store
in your home, _Lrt without late return fees, rewind
charges Frd navies being cu of stock.
U.-. Satellite Broadcasting. USSB
L SSE others the best In7V programming.
It g ves yoL. the original channel selection plus
top movie de_works and multiplies the number of channelsoffe-ed. Ths means you can
chcose from fire different HBO channels, three
different Siowt me channel; three different
Cinemax ztar-leis, two versions of the Movie
Channel aid Fl x. P us MT./. VH-1, Lifetime,
Comedy Cenb.ai, Nickelodeºi, Nick -At -Night
and the MI News Channel.
Spats Choice. Now y .i can get sports
that wwen't available before. Regional
sperts netwo -<s derver hundreds of out -of market professional and collegiate sports
games thatar-_rft sh3wn parable.
Univarsa remote. The 1j.W system comes
with an a-gonorpic remcte control that will
operate the sabllite receiver and most
brands of TJs. lobes a cpbr-coded 39-but=
ton keypad that will give access to a breakthroug1 idea In -V programming. Finding
a show wil be al easy as puling a button.
Anter-na DisteThe small, dur1
able, compact 184ach parabolic re- flecior Is both lightweight and
incaispicuous. Race it on your
roolor the site of your house.
de

-

by Charles Anton

about everyone has
heard of satellite dishes.
DIGITAL SATELLITE SYSTEM
You can get amazing picture quality and a lot more channels. Until now,
the satellite dishes were big and expensive!

the DSS is a fixed -dish YOU CAN USE THE
system that gains infor- DSS SYSTEM IF...
mation from the three
You can position the

You wanted the great features, but not an eyesore satellite dish in your backyard and the ex-

The receiver also has a

SSJust

pense involved in getting one.
Introducing the RCA satellite system, RCA

realized this dilemma and created the DSS
system. It features a satellite dish just 18" wide,,
costs about the same as cable, gives you
extraordinary picture quality, access to over
175

RILL

71

I

'nirutes.an

and easy to

TLC
,r...
._,.

channels and exclusive movie and sports
chatuhels

Itow does DSS work?

t

The 18" dish.

-

The RCA DSS systern comes with a

e

compact

satellite
-

Three satellites. There
are three satellites located
22,300 miles above Texas.
The satellites receive program information from two

uplink centers that then
beam the signals down to
your RCA DSS dish!

18"

wide

dish-

about the size of
a large pizzathat picks up digital signals. Once
installed, it never
needs to move.
The
is easi y
connected to the
side of a house,
deck or balcony.
Unlike larger motor -driven satellite dishes which
,Teed to rotate in
order to receive

satellite signals,

DIRECTV satellites.

Satellite receiver.
compact design that
blends with your other
electronic devices. It receives the satellite dig-

ital information that
gives you great programming.

18" dish to face a
southwesterly direction
where the three satellites

are located

Ii

You live in

a

single-

family dwelling or

have landlord approval

3

within the
continental United
You live

States

Remote control. 141 You don't have any
neighborhood zonThe remote control op-

erates the satellite

ing restrictions

receiver, as well as RCA and most other brands
of televisions. It makes finding programs an
interactive experience. Locating a show will be
as easy as pointing the remote and selecting
a channel!

Extraordinary picture quality. it's

hard
to say what the best feature is about the DSS
system, but the picture quality is one that is
amazing. You will With DSS you will get a

receive an out- superior crystal-clear digital
'
standing crystal- Picture screen!
clear picture. Your

programs

ande

shows will have a
picture quality not
available before.
You'll never look
at TV the Seale
way again!

L

le

FREE MONTH OF USSB. For
a limited time we are offering
one free month of USSB. You'll
be able to see for yourself how
amazing all the channels are!
Only $34.95 a month! The DSS Standard system costs about the same as cable, but has many
more features. the DSS system offer Includes the
$19.95 DIRECTV programming package, satellite
dish and receiver! It is backed by Comtrad's 90 day risk-free home trial (for non -activated units only) and a one-year manufacturer's limited warranty.

If you're not satisfied, return it for a full "No
Questions Asked" refund. ` Limited time offer, ask
your operator for more details.

DSS Standard

system*-

..... _....only 534.95 a

month

Please mention pronto code 1455 -PL-6661.
For fastest service, call toll -free 24 hours a day

800-992-29.6.6
4 t i4-r -r.

industries
e

-

)u,l__

I

1

Waterford Lake

,!!..V.

2820

Picture quality will vary with different
brand TVs and year of model.
(simulated screens Shown

Midlothian,

AmericanRadioHistory.Com

$17 sell

Additional programming sold separately. You must meet
credit requirements to qualify for monthly service.

Drive, Suite 102
VA 23113
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Scout ®Reaction Tune

e

r,a+t.t
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brings you all the action. Whether it is police,
fire, commercial of just everyday communications monitoring, the Scout will bring you closer to
the action. The Scout will not only capture the frequency, but it automatically tunes the receiver to that
frequency at the same time; (see receivers appl.
below). Let the Scout Reaction Tune your way into the
world of communications.

FEATURES

ar

Records up to 400 unique frequencies in memory.
Records up to 255 hits on each frequency in memory.
10MHz - I.4GHz single frequency range.
470e
N.
Records frequencies automatically with Patented Digital
Auto Filter & Digital Auto Capture.
Reaction Tune the AOR AR8000, AR2700, ICOM R7000, R71150, R9000, Radio Shack Pro
2005/2006 with 0S456 installed, and the Radio Shack Pro 2035/2042 with 0S535 installed.
All frequencies are automatically saved until deleted.
Interface to a PC with the optional OPTOLINX or CX12AR for data download.
Custom 10 digit LCD display with automatic EL backlighting.
16 segment RF signal strength bargraph.
Pager style vibrator for discreet recording. Distinctive beeper indicates frequency detection.
Rapid charge NiCads with AC charger supplied; 2 hour recharge and 8-10 hour battery discharge.
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Frequency Range: 10MHz - 1.4GHz
Input Amplifier: 50 Ohm vswr <2t
Sensitivity: lmV 30MHz - 900MHz
Maximum Input: +I5dBM, 50 milliwatts

Operating Time:

Display:

10 digit LCD with

8 - 10 hours
Amp wall plug adapter for rapid
charging. 6VDC 130mA minimuni operating power required. AC90 adapter supplied.

Power: 2VDC

1

-Using the optional SAC8000 is a snap -Just
plug and play. SAC8000 includes cable, back
panel with slot, and velcro attachments.
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5821 NE 14th Avenue Ft. Lauderdale, FL 33334

(Visa,

MasterCard, C.O.D. Prices and Specifications are subject to change without notice or obligation
All specials are subject to change without notice or obligation.
'

Internet: http://www.optoelectronics.com
Tel: 954.771.2050
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Fax: 954.771.2052
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