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Guaranteed with
Electronics Workbench!

Just click and drag to create and edit
schematics. Mix analog and digital
devices in any combination with full
control over values, models and
behavior. Try ‘what if " scenarios and
fine tune effortlessly. And on-screen
waveforms always match actual circuit
response. You'll create better designs
faster—Guaranteed!

Guaranteed Satisfaction

Join over 40,000 customers and experience the
power, flexibility and value that only Electronics
Workbench offers. Receive unequaled service and
free, unlimited technical support by phone, fax,
e-mail, WWW, CompuServe and BBS. You'll be
delighted. We guarantee it. *

# Electronics
i Workbench

- The elecrronics lab ina compurer

*299

True Mixed-Mode Power

Connect any analog or digital device to any other
device without limit. Only Electronics Workbench offers this
professional power for under $2,000.

Real-World Digital

Realworld TTL and CMOS, complete with propagation
delays and fanout. Unique at this price.

32-Bit Speed
Integrated SPICE analog and native-mode digital simulation
in full 32-bit. Unique at this price.

Real-World Results

Unlimited supply of over 200 components and ICs and 350
real-world models—all perform as real devices.

Electronics Workbench

*30-DAY MONEY-BACK GUARANTEE
VERSION 4.1 FOR WINDOWS 95/NT/3.1 DOS AND MACINTOSH

Ask about our Engineer’s Pack with thousands of additional models and more

Version 4.0 users call for your free upgrad-.

800-263-5552

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

CompuServe:71333,3435/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. OFFER IS IN U.S. DOLLARS AND VALID ONLY IN THE UNITED STATES AND CANADA. ALl ORDERS SUBJECT TO $15 SHIPPING AND HANDLING CHARGE

Ausnobe: 2:519-3933 » Belgum 2:384-7309 » Brozil: 11453.5588 o (ivle: 2-236:0300 © Cyprus: 2-621068 © Czech Republc: 424823454 © Denmark: 33250109 » Finkond. -297-5033 © Fronce: 14-908:9G00 » Germany. 711-62-7740 » Greece: 15249981 » Hungary: 1-24 50082
India: 11-678-7055 © Indonesia: 21470-0815 o Isroek: 3-647-5613 « ltaly: 11-437-5549 © Jopon: 33382:3134 © Malaysio: 3774-2189 » Mexica: 5:593-5260 © Netherlands: 180317666 © New lealand: %2671756 ® Notway: 22-167045 Philippines: 973-27-0118
Portugal: 1-81-48609 » Singapore: 777-2303 » Slovenin: 61-317-830 « South Alvca: 331-6-8309 » South Koreo: 2-2-222-3431 « Spain: 1-383-8335 « Sweden: 8-740-9500 » Yoiman: §86:2-366-0080 » Thailond: 66-2-398-6952 » UAE: 4453505 » UK 203-53-3216
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COVER STORY

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 Page 23
in this country, here’s how to add that important safety feature to
your older vehicle— Anthony J. Caristi

45 Build an LED Thermometer
See aroom’s temperature at a glance, with an accuracy of two
degrees— William Sheets and Rudolf F. 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

. . Page 37
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 effec-
tive circuit—Andrew Singmin

FEATURES

49 Using the Current-Difference Amplifier

As easy to use as an op-amp, the often-overlooked current-differ-
ence amplifier actually works better in certain applications—
Joseph J. Carr Page 56

POPULAR ELECTRONICS (ISSN 1042-170-X) Published monthly by Gernsback Publications, Inc. 500 Bi-County Boulevard, Farmingdale, NY 11735. Second-
Class postage paid at Farmingdale, NY and ot additional mailing offices. One-year, twelve issues. subscription rate US. and possessions $2195, Canada
$28.84 lincludes G.S.T. Canadian Goods and Services Tax Registration No. R125166280), all other countries $29.45. Subscription orders payable in US.
funds only, International Postal Money Order or check drawn on a U.S. bank. US. single copy price $3.50. Copyright 1996 by Gernsbock Publications, Inc. All
rights reserved. Honds-on Electronics and Gizmo trademarks are registered in U.S. and Canada by Gernsbock Publications, Inc. Popular Electronics trade-
mark is registered in U.S. and Canado by Electronics Technology Today. Inc. and is licensed to Gernsback Publications, Inc. Printed in US A.

Postmaster: Pleose 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 monuscripts 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 in our possession or otherwise.

As a service to readers, Popular Electronics publishes availoble plans or informotion relating to newsworthy products. techniques, and scientific and techno-

logical developments. Because of possible variances in the quality and condition of materials and workmanship used by reoders, Popular Electronics dis-
claims any responsibility for the safe and proper functioning of reoder-built projects based upan or from plans or information published in this magazine.
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PRODUCT

REVIEWS
23 Gizmo

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.

COLUMNMNS

DEPA

10 Multimedia Watch
Full-length PC movies—Marc Spiwak

14 Net Watch

Two large sites—Dan Karagiannis

58 DX Listening

It's time timel—Don Jensen

60 Antique Radio

1930’s hamreceiver revisited—Marc Ellis

62 Ham Radio
Radio potpourri— Joseph /. Carr

64 Think Tank

Another winner— John Yacono

67 Computer Bits
PC cards— Jeff Holtzman

69 Circuit Circus

Circuits for gardeners— Charles D. Rakes

72 Scanner Scene
Coast Guard communications—Marc Saxon

RTMENTS

4 Editorial

6 Letters

8 New Products

20 Electronics Library

77 Popular Electronics Market Center
110 Advertiser’s Index

TIOA Free Information Card
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CircuitMaker
The Virtual Electronics Lab-

where you can launch today’s electronics project
into tomorrow and beyond...

File Edit Macros Options

e i e—— [+ g Vi
TraxMaker 0 N

Highlight
Information
Jump
Library
Move
NetList
Pigcs

' . . ® N ;
TraxMaker" Ney, CircuitMaker”  os/Yndo,,

. Prog .
 DOS version only $299 bct « still only $299 Vere; - 1x
* 30 day satisfaction guarantee * PCB netlist export SIOI‘IS
* user definable “Design Rules” ¢ includes 1500+ devices
* imports CircuitMaker PCB netlist  SPICE netlist import/export
* automatic or manual routing of tracks * 30 day satisfaction guarantee
¢ 8 layer, 32” x 32” maximum board size « professional schematic features
+ automatic or manual component placement » digital, analog and mixed-mode simulation

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

(= EOR
=T MicroCode FREE ON-LINE DEMO:
5’Engineering - - AOL; file search, CircuitMaker
573 W. 1830 N. Suite 4 CompuServe; GO MICROCODE
Orem, UT 84057 USA — Internet; http://www.microcode.com
Pll]“OAl;g gg:; %%2:22;% - E @ @ All trademarks are the property of their owners.
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EARN YOUR

B.S. DINEGREE
COMPOIF{TERS
ELECTRONICS

L . 4
By Studying at Home

Grantham College of Engineering,
now in our J46ih year, is highly experi-
enced in “distance education” — teaching
by correspondence —through printed
materials, computer materials, fax,
modem, and phone.

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

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

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

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

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

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

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

[ ]

Accredited by
the Accrediting Commission of the

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

Editorial

That’s Entertainment

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-
en flat.

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

That's not to say that researchers 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 fuli 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 sateilite TV. This time we look at some specific
pieces of equipment, including a receiver, dish, LNB, actua-
tor, 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.

AZES

Carl Laron
Editor
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Just a reminder:

We even have the bits and pieces to
organize your bits and pieces.

Adding a phone? Hooking up a 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 ail 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 N FREE INFORMATION CARD
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@ RadioShack.

You've got questions.
We've got answers?®
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Watch Those Connections

MAGNETIC BALL
LEVITATOR CORRECTION

| was very glad to see my “Magnetic
Ball Levitator” article in the May issue
of Popular Electronics.

Upon reading the article, | noticed !
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 com-
ponents. | 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. | am sorry for any inconve-
nience that this might have caus-
ed.—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

Nick Cinquino made us aware of
some mistakes that were introduced
during the preperation of his schemat-
ics for use in the April 1996 instaliment
of Think Tank. The guitar amp (Fig. 2),
stethoscope (Fig. 3), and lightning
detector (Fig. 5B) all require split sup-
plies. 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 5B).

Sorry about the errors that crept in,
Nick. Thanks for doing such great
work, we'll be sure to reproduce it bet-
ter in the future.—Editor

A LONG-LOST FRIEND

| am writing to tell you how sur-
prised and pleased | was to see your
April issue on the shelf of my local gro-
cery store—I thought Popular
Electronics had vanished years ago!
And to see the magazine’s cover filled
with so many projects that are reminis-
cent of the good old days of the late
1960s and 1970s . . . | can only say
that | was swept by a wave of nostal-
gia 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 lan-
guage. | 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. | 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.OG., Jr
Bedford, TX

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 techni-
cal. 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!
HE.G.
Albuquerque, NM

www.americanradiohistorv.com

LerTERS

HAVES & NEEDS

| am in need of a SAM's repair
book, #1594, for a Magnavox
3518W081A. Either original schemat-
ics or photocopies, for which | will
cover the cost, would be appreciated.
Thank you.
JIM MONICAL
18016 Highway 169
St. Joseph, MO 64505

| have been getting Popular
Electronics for years now and really
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

| 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 [ ]

ANTIQUE RADIO CLASSIFIED

Free Sample! &
Antique Radio's
Largest Circulation Monthly.
Anrticles, 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
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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 learn...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 pro-
nounce each word as you read? Do you fre-
quently 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 col-
lege, you will build exceptional skills from this
major breakthrough in effective reading, cre-
ated by Dr. Russell Stauffer at the University of
Delaware.

Not just “speed reading” — 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 every-
thing 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 read-
ing 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-exer-
cises, timing devices, and costly gadgets you've
probably heard about in connection with speed
reading courses, or even tried and found inef-
fective.

In just a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self-study reading program inthe world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited 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 ava-
lanche of newspapers, magazines and corre-
spondence you have toread.. finishing a stimu-
lating 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 pro-
gram 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 helpyou
in spare minutes aday. It brings you a “teacher-
on-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 ef-
fective 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 ycu pay nothing. Examine this remark-

wwwLamericanradiohistorv.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

| 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.

| 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.

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

_| Charge to: L] Visa MC Am Ex Discover

| Card # Exp.

| Signature

| Phone ( )

| Address

Name

| city State ___ Zip

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

| Iegr\n Dept.LPE-01, 113 Gaither Drive,
o o Mt. Laurel, NJ 08054-9987
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New Producrts

DSS ACCESSORY KITS

To support the recent GE-brand DSS
Digital Satellite System, Thomson
Electronics has introduced two GE-
brand accessory kits: the Mode! GED-
KIT95 Do-It-Yourself Installation Kit
and the Model GED940EXP Second
Room Kit. '

Y TEDN ST Tl
oy ~

Guny
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The installation kit contains every-
thing 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 connec-
tors. 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 pro-
gramming capabilities, some of which
require connection to a telephone.

The second room kit is aimed at
those who want to watch DSS pro-
gramming 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 receiv-
er. The kit also comes with a surge

protector to shield the receiver from
potentially damaging power surges.
The second room kit can also be used
with other audio and video compo-
nents, including VCRs and cable
boxes.

The GE DSS installation kit (pic-
tured) and second room kit have sug-
gested retail prices of $99.95 each.
For more information, contact
Thomson Consumer Electronics, 2000
Clements Bridge Road, Deptford, NJ

08096.
CIRCLE 80 ON FREE
INFORMATION CARD

FULL-RANGE
CAPACITANCE/RESISTANCE
METER

Wavetek’s CR50 measures capaci-
tance in nine ranges—from 200 pF to
20 pF with 0.1-pF resolution—and
resistance in seven ranges—from 20
ohms to 20 megohms, with a 0.01-ohm

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 com-
pensate for test-lead resistance. The
CR50 also includes a beeper for fast
and convenient continuity measure-
ment, and a diode test.

www.americanradiohistorv.com

The meter is compact, lightweight,
and easy to carry. lts 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 elec-
tronic design and testing for design
engineers, electronic engineering
technicians, and antenna designers
and installers. It can be used for
capacitor selection, SMD part identifi-
cation, testing run/start capacitors
used with motors, and component tol-
erance verification. Uses for the resis-
tance ranges include testing ground
integrity (below 20-ohm range), resis-
tor 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. 619-279-

2200; Fax: 619-450-0325.
CIRCLE 81 ON FREE
INFORMATION CARD

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

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.

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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THE ENCYCLOPEDIA OF
ELECTRONIC CIRCUITS

Volumes 1-4
by Rudolf F. Graf
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Take this GIANT CIRCUIT
LIBRARY FOR ONLY §1422

when you join the
Electronics Engineers' Book Club®

Hundreds of circuit ideas
alphabetically arranged-from
Alarm circuits to Zero
crossing detector circuits!

= ENCYCLOPEDIA OF

| ELECTRONIC _I
- CIRCUITS

VOLUME 1

the latest electronics civemits
-Popular Electronics

« . .ancludes schematics
 from industry leaders. .

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.

If coupon is missing, write to: Electronics Engineers’ Book Club,
A Division of The McGraw-Hill Companies, F.O. Box 549, Blacklick, OH 43004-9918

ELECTRONICS ENGINEERS'

BOOK CLUB® mmm
YES! Please send me The Encyclopedia of Electronic Circuits—Vols.1-4

"As a2 member of the
Electronics Engineers'
- Book Clllb...you It enjoy re-

~ceiving Club bulletins every 3-4 weeks

A Division of The McGraw-Hill Companies,
P.O. Box 549, Blacklick, OH 43004-9918

‘containing exciting offers an the latest
books in the field at savings of up to
50% off the regular publishers® prices,
if you want the Main selectian, da
" nothing and it will be shipped auto-
" matically. If yau want another book, or
no book at all, simply return the reply
form to us by the date specified. 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

(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 cancellad.

Name

Address/Apt. #

City

State

Zip Phone

Valid for ne'w members only, subject to acceptance by EEBC. Canada must remit in U.S. funds drawn on US. banks.
Applicants cutside the U.S. and Canada will receive special ordering instructions. A shipping/handling charge & sales
tax will be added to ail orders. RPIF79¢
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Multimedia Warch

Full-Length PC Movies

t's the July issue already, and sum-

mer soon will be in full swing.
Regular activities include more out-
door 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,

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

&

The Ultimare MPEG Video Upgrade Kit allows any computer from a 486 SX and up 1o play full-
length 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 imme-
diately have something to do with the
accessory.

The accessory I'm talking about is
the Ultimate MPEG Video Upgrade Kit
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

10 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

www.americanradiohistorv.com

BY MARC SPIWAK
TECHNICAL EDITOR
WINDDWS MAGAZINE

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 compati-
ble MPEG-1 decoders. They'll also
play on a Philips CDi machine. Vision
Interactive has a catalog of other
MPEG titles that are currently avail-
able, and new ones will be released as
time goes on.

| was curious to see how much
trouble the Movie Master would pre-
sent when | went to install it in my com-
puter. 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 con-
nects 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 suspi-
cious 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. | there-
fore 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 beauti-
ful 20-inch Sony monitor connected to
the Movie Master PC, and boy is it a
great picture. However, any color mon-
itor will do, and the picture looks great
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TECHNOLOGY UPDATE

Breakthrough device <

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.

by Charles Anton

e honest. Even if you like animals, you
B don’t want strange animals in your

yard. You know what I'm talking about:
dogs that dig holes and foul your lawn or cats
that trample flowers and
sleep on your car.
Common probiem.
If you livein a rural area,

you’ve probably had l 1 the past, people
relied on traps or
poisons to get rid of

trouble with raccoons,
skunks or possums. If
you live in the south-
west, you may even
have had problems with
armadillos.

Until now, there
weren’t many options.
You wouldn’t want to
harm a stray animal, and
an animal control agen-
cy may take days to
respond, if they do.
Modern solution.
Fortunately, modern
technology has provid-
ed an answer: the new
Yard Gard. It uses high-
frequency sound waves
to force unwanted ani-
mals to leave the area.
Yard Gard eliminates
the need for repellents,
trapping or physical at-
tacks. Pests learn to
avoid the areas Yard
Gard watches over.

pests. But environ-
mental awareness has

Proven powerful
and effective...

increased the demand

for clean, non-lethal

pest control metlods.
Safe and humane, Yard
Gard is the perfect solution.

Humane. Yard Gard causes no harm to
animals. By creating a wal® of high-fre-
quency sound, it forces them to leave the
aren and create new habitual voutes. While
the sound is very annoying *o animals, it
is virtually unobtrusive to people.

Non-toxic. Chemicals usce to climinate
pests can be dangerous to neighiborhood pets
or humans. Yard Gard poses uo health risk
when sed properly.

Ultrasonic power. Yard Gard’s electronic
ultrasonic generator broadcasts powerful “high
frequency noises” that repels four-legged yard
pests, yet is generally unobtrusive to people. *
Tones are harmless, but
animals find the sounds
unpleasant, so they flee.
Why it works. Small
animals depend on
their acute hearing for
survival. They can hear
in the 18 to 255 kilohertz
range which is beyond
the range of most hu-
mans. When critical
hearing frequencies are
disrupted by strong
pulses, animals feel
threatened and leave
the noisy area. Yard
Gard takes advantage
of this fact to protect
your yard from pests.

Break their habits.
Animals are creatures
of habit. They establish
a 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,

Medium
2000 sq. ft.

Nature-friendly.
Poisozs and pesti-
cides can pollute soil
ard water sources.
Yard Gard deters
pests svith sound so
it causes no damage
to the envivornent.
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Are animals turning
your yard into a zoo?

they’ll no longer be a
an irritating problem.

Just plug it in. Yard
Gard plugs into any
standard household
outlet. Electricity con-
sumption is very low
and costs only about
25¢ a month to operate.
Yard Gard is de-
signed for outdoor
operation in all types of
weather. You can use
your Yard Gard all
year round.
Three settings. Yard
Gard has three fre-
quency settings. At its lowest frequency setting,
one Yard Gard covers an oval area of approx-
imately 4,000 square feet—the size of an
average city lot. Additional units can be added
to accommodate especially large yards.

Do cats think your
garden is a litter box?

Do you have problems
with unusual animals?

Optional motion sensor. The Yard Gard’s
optional motion sensor turns the uniton when

| pests approach, increasing the surprise factor

and effectiveness. An optional 50 feet exten-
sion 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 fre-
quency sound waves,
but cats hate them.

Try it risk-free. Fora
limited time, you can get
the new Yard Gard at
the introductory price of just $99. Call today to
take advantage of this special factory-direct
pricing. Yard Gard is backed by Comtrad’s ex-
clusive 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 man-
ufacturer’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.

Mount Yard Gard to a
tence or porch railing,
or place it on a post.

YardGard .................. $99 $12 S8H
MotionSensor .. ............. $39 $4 s&H
ExtensionCord ............ .. $19 $3 58H

Please mention promotional code 503-PL-6660.
For fastest service call toll-free 24 hours a day

800-992-2966

To order by mml, send check or money order for the to-
tal 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.

EEMIRI
INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113

cnm
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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 contin-
ues 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” ver-
sion 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.

Olvmpic Gold presents the complete 100-vear
history of the modern Summer Olvmpics.

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 exclu-
sively for Windows 95, and it does its
magic faster than ever. This ultimate
graphics viewing and conversion soft-
ware 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 applica-
tions, find and organize images, and
more. You can get this excellent soft-
ware for the bargain price of around
$49.

Mentorom Multimedia is producing
a new line of high-quality multimedia

VENDOR INFORMATION

Access Software, Inc.

4750 Wiley Post Way

Building 1 Suite 200

Salt Lake City, UT 84116
CIRCLE 50 ON FREE
INFORMATION CARD

Activision

11601 Wilshire Blvd.

Suite 1000

Los Angeles, CA 90025
CIRCLE 51 ON FREE
INFORMATION CARD

Blizzard Entertainment

50 Corporate Park

Irvine, CA 92714
CIRCLE 52 ON FREE
INFORMATION CARD

Creative Multimedia

225 SW Broadway

Suite 600

Portland, OR 97205
CIRCLE 53 ON FREE
INFORMATION CARD

Discovery Channei Multimedia
7700 Wisconsin Avenue
Bethesda, MD 20814
CIRCLE 54 ON FREE
INFORMATION CARD

Electronic Arts Studios

1450 Fashion Island Blvd.

San Mateo, CA 94404
CIRCLE 55 ON FREE
INFORMATION CARD

Inset Systems, Inc.
71 Commerce Drive

Brookfield, CT 06804
CIRCLE 56 ON FREE
INFORMATION CARD

tittes 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 lan-
guage with the power of a multimedia

WwWWW . americanradiohistorv.com

LucasArts Entertainment Company
P.O.Box 10307
San Rafael, CA 94912
CIRCLE 57 ON FREE
INFORMATION CARD

Mentorom Multimedia

350 Newkirk Road. N.

Richmond Hill

Ontario, Canada L4C 3G7
CIRCLE 58 ON FREE
INFORMATION CARD

Reed Reference Publishing
121 Chanlon Road i
New Providence, NJ 07974
CIRCLE 59 ON FREE
INFORMATION CARD

Sony Interactive

919 East Hillside Blvd.

Foster City, CA 94404
CIRCLE 60 ON FREE
INFORMATION CARD

Time Warner Electronic Publishing
Time & Life Building
1271 Avenue of the Americas
New York, NY 10020
CIRCLE 61 ON FREE
INFORMATION CARD

Viacom New Media

1515 Broadway

New York, NY 10036
CIRCLE 62 ON FREE
INFORMATION CARD

Vision Interactive Publishing
17865 Sky Park Circle, Suite J
Irvine, CA 92714
CIRCLE 63 ON FREE
INFORMATION CARD

CD-ROM. Master teacher Atsumi
Tsukimori teaches the Japanese and
Patricia Manzanares-Gonzales teach-
es the Spanish. The language titles
include over an hour of video tutorials,
dialog skits, and games. On a less pro-
ductive, 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 pho-
tography, and I've also been some-
what of an amateur photographer
myself for many years. It stands to rea-
son, 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
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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 pho-
tographs cailed the Mural Project,
commissioned in 1941 to grace the
walis 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 Movie—
Descent into Zinj, and MTV
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 pro-
gram 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 mod-
ern 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 high-
tech 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.

Blizzard Entertainment has
released Warcraft Il: Tides of
Darkness. That sequel to the original
Warcraft game, Orcs and Humans,
offers several enhancements inciuding
land, sea, and air combat, head-to-
head play against up to eight players,
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 men-
tioned 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 locat-
ed 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

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 iots 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
Fighter 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 simi-
lar 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. [ |

The National
Professional
Service Convention
and
Trade Show

Reaching 4/ New\\ Heights
NPS?: ‘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

*Two Day PC School
*Big Screen TV Covergence

*All Technical Training Seminars
(limited seating)

*All Management & Business
Seminars

HANDS-ON TECHNICAL SEMINARS FOR PROFESSIONALS

*Building and Troubieshooting 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:

*Head-to-head Meetings with Manufacturers'
National Service Managers

*All Sponsored Meals and Functions

*NESDA /ISCET / NIAS Association Meetings

*All day Monitor School
*Introduction to DVD

*Continuing Education units for all seminars attended
*Price discounts available for pre-registration
Sponsored by. National Electronic Service Delaers Assoication,
International Society of Certified Electronics Technicians,
National independent Applicance Servicers, Professional Service Association

For more information, contact NPSC '96

2708 W. Berry St., Fort Worth, Tx 76109-2356 (817) 921-9061; Fax (817) 921-3741
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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 them-
selves 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.

A VILLAGE OF ENGINEERS

Let's begin with a site of real inter-
est 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 informa-
tion.

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, orga-

14 nizes, and monitors over 8000 web

BY DAN KARAGIANNIS

sites of interest to technical profes-
sionals and managers. Think of how
long sifting through the web for that
much information would take!

As a resident of Ei Village, in addi-
tion to the various web links, youll
have access to information and set-
vices that are not available elsewherz

Netscape - {Navigatifiy Page: Engineering insermstion Viilage [tm]]

With so much 1o explore at Ei Village, yoi'' ll really feel as if you've entered u town for engineers and
students.

Netscape - [Welcome to Amazon.com Books!|
Directory Window

At Amazon.com, any book in print (and sometimes out of print) is only a few mouse clicks away. You i
can even have them send a book wrapped us a gifi to a friend.

—_——
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on the Internet. The site has sections
called Ei Exclusives, Content
Exclusives, Ei Spotlights, Current
Trends in Engineering, Ei Tech Alert,
and 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, interdiscipli-
nary engineering database in the
world. Another 150 databases are also
available through the Ei Village.

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

AN ONLINE BOOKSHOP

In the past I've covered a few real-
ly comprehensive sites where you can
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

Wavetek Corporation
9045 Balboa Avenue,
San Diego, CA 92123

©Wavetek Comp., 1995. Wavetek and the

Wa k logo are reg
of the Wavetek Corporation

Raise your
stantard to
Wavetek.

hy choose between paying more

for a brand name or getting more

functions for your moncy? Get
the best of both worlds with Wavetek.

Worldwide Service.
Support whenever and wherever you
need it

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

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

Selection. Over 35 different
Wavetek DN Ms to mect any
measurement necd.

User Safety. Conscrvative
voltage ratings, fused inputs, warning
beepers, shrouded test leads, and
designs that mcet worldwide agency
approvals.

Total Value. Eight X1 Series
meters from $29.95 to $99.95 to meet
any requirement.

You don’t nced to pay more.
You can’t afford to settle for lcss...

For the name and location of the
Wavetek dealer near you, call

1-800-854-2708

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

CIRCLE 159 ON FREE INFORMATION CARD
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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 pop-
ular books are featured each day.
Also, you can select A Personal
Notification Service, which will iet 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

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 par-
ticular, 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
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 trans-
action (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

a 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 mes-
sage 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.,
Farmingdaie, NY 11735. [ |

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 422LPY9R and 485LP9R
have a female DB-9 connector on the
RS-422/485 side. The 422LP978B and
4851 P9TB have terminal blocks on the
RS-422/485 side and can be external-
ly powered with a 12-volt DC supply.

All four converter models cost
$59.95 each. For additional informa-
tion, contact B&B Electronics
Manufacturing Company, 707 Dayton
Road, P.O. Box 1040, Ottawa, IL
61350; Tel. 815-433-5100; Fax: 815-
434-7094; BBS: 815-434-2927; e-mail:
catrqst@bb-elec.com; Home page:

http://www.bb-elec.com.
CIRCLE 82 ON FREE
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HANDHELD NAVIGATION
SYSTEM

Aimed at outdoor enthusiasts including
hunters, hikers, fishermen, and
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 odome-
ter, and a real-time plotter. The 10-
ounce positioning and navigation

WWWwW.americanradiohistorv.com

device features six screens: a graphi-
cal pointer that steers the user in the
direction of the destination; a road
screen that illustrates the distance
traveled and the orientation to the des-
tination; a position screen with direc-
tional arrow; a moving-map track
plotter; and two navigation screens,
one of which can be customized to dis-
play the user’'s most-often used read-
outs, 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 navi-
gation routes. The GPS 4000 car
store five routes with up to 20 legs.
and up to 200 iandmarks.

The device's moving-map plotter
updates the user’s progress in rea
time, showing the course as he moves,
the route he has set, and all landmarks
in his field of view.

The GPS 4000 will run continuous-
ly for 17 hours, or for weeks if used
intermittently, on four AA alkaline bat-
teries. The display is backlit for night-
time use. A carrying case, strap,
batteries, and manuals are included.
Optional accessories include a swivel
mounting bracket; a power/data/anten-
na kit with remote antenna; and a 10—
16-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 infor-
mation, 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
salary, and | 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 | could study at my
own pace at home and during business
travel.”

Dan Parks
Marketing Manag
Analog Devices, Inc.

p Prod

“l loved the flexibility CIE offered. It was the
only way | could continue both school and
my demanding job.”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, inc.

“l liked the way the school was set up with
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

Missiie 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

Threshoid Audio & Video

Graduate with an Associate

Degree from CIE!

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

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

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

IT°S THE ONLY SUBJECT
WE TEACH!

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

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

career skills. Each lesson is
designed to take you step-
by-step and principle-by-
principle. And while all of
ClIE'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.

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.

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

CIE pieneered the
first Electronics s
Laboratory g™

D\T ED 8
&* %
(o]

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.

l YES ! ! 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.)

Please Print Clearty

PERSONALIZED
TRAINING....TO MATCH

YOUR BACKGROUND. Name

While some of our students

have a working knowledge of gadiess

starting out. That's why CIE e

has developed twelve career State ____ Zip Age
courses and an A.A.S.

Degree program to choose Phone No.

from. So, even if you're not Check box for G.1. Bill Benefits.
sure which electronics career Veteran

is best for you, CIE can get Active Duty AH79

you started with core lessons

. : i f i 5
appIICable to all areas in Cleveland institute of Electronics, Inc

1776 East 17th Street
Cleveland, OH 44114

A School of Thousands.
A Class of One. Since 1934.

|
|
|
|
|
|
|
electronics others are just |
|
|
|
|
|
|
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Electronics Library

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.

ADVANCED

SPEAKER DESIGNS

For the Hobbyist-and Technician

Three speaker-building options are
presented to readers. They can build
the speaker systems described in the
book. Complete plans for seven
speaker systems are included. Each
features easy-to-understand direc-
tions, parts lists, and illustrations. Or
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

special software to perform the design
operations.

Advanced Speaker Design for the
Hobbyist and Technician costs $16.95
and is published by Prompt Publica-
tions, 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 ques-
tions and the correct answers, along
with the author's explanations and
clarifications.

ul(‘lll'SAMATﬂlllADIO
CENSE GUIDES

LUCHI'S
NO-CODE
TECHNICIAN CLASS
LIGENSE GlilﬂE

s
5
o

LARRY W 1UCUL, WTKAE s
P normmcmnon

At the end of each chapter is a
complete list of FCC questions on that
subject, with the muitiple-choice

www.americanradiohistorv.com

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 stress-
es 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, P.O.
Box 493, Lake Geneva, WI 53147; Tel.

800-420-0579.
CIRCLE 91 ON FREE
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1996 ANTENNA
PRODUCT GUIDE
from Firestik Antenna Company

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

LE . S ARNER - ARATY
A8 PRI = e Pl o
o SR e mf D -

o b B s o 0 g i B e R
e s s mnines
(= IRl

o f——

used just about anywhere you might
want to have CB communica-
tions—with no reflective metal surface
(or "ground plane”) required. Also fea-
tured is the easy-on-the-budget “Road
Pal" line of antennas, kits, and acces-
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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, discon-
nects, brackets, coax cable, adapters,
connectors and a wide assortment of
mounts.

The catalog also provides an exten-
sive “Technical Support” section, cov-
ering the setup and testing of antenna
systems. A convenient chart helps you
choose the right equipment for your
antenna system, and the 15 most com-
mon 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. 602-

273-7151; Fax: 602-273-1836.
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ELECTRONIC PROJECT
BUILDING FOR BEGINNERS
by R.A. Penfold

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 buy-
ing 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 project-
building 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
wiring, finish a project, and add panel
labels. The book also explains how to
get “problem” projects to work, including
some simple troubleshooting methods.

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.
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COMMUNICATIONS
CATALOG 96-01
from Universal Radio

Designed to introduce the radio enthu-
siast to the newest and best in com-
munications 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 equip-
ment for their needs.

The catalog features a full assort-
ment of amateur-radio gear, including
HF, UHF/VHF multi, and UHF/VHF FM
transceivers; antennas, antenna
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; scan-
ners; portable and specialty receivers;
antennas; and headphones. Also fea-
tured are radioteletype readers and
decoders, SWL computer interfaces
and radio-related computer acces-
sories, 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 614-

866-4267. m
CIRCLE 94 ON FREE
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FREE

HoME AuToMATION CATALOG!

Home Controls’ color catalog features truly
affordable X-10 powerline controls, IR products,
(CD cameras, 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

1-800-CONTROL

Contact us by E-Mail: homectrloelectriciti.com

Lowest Prices Guaranteed * Same Day Shipping * Superior Technical Support
No Minimum Order * Fabulous Freebwes * Great Selection!
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EARN YOUR

B.S.E.E.
DEGREE

THROUGH HOME STUDY

Our Highly Effective Advanced-Placement
Program for experienced Eleclronic
Technicians grants credit for previous
Schooling and Professional Experience, and
can greally reduce the time required to com-
plete 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
yQur electronics background together and
earn your B.8.E.E. Degree. Upgrade your
status and pay to the engineering levei.
Advance rapidiy! Many finish in 12 months or
less! Students and graduates in all 50 states
and throughout the world! Established Over
50 Years! Write or call for free Descriptive
Literature. (601) 371-1351

COOK’S INSTITUTE

OF ELECTRONICS ENGINEERING

E 4251 CYPRESS DRIVE
E  JACKSON, MISSISSIPPI 39212
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TECHNOLOGY UPDATE

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-sub-
scribers, cable subscribers and satellite users better TV reception!

by Duvid Evans

BEST RECEPTIO

e

St |
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'ﬁdl:hg Antenna

ntil recently, the only convenient
u way to guarantee great TV recep-

tion 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 peo-
ple just aren’t interested in subscribing to ca-
ble. 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 peo-
ple who have cable or satellite systems but still
can’t get certain local stations in clearly?

Now, thanks to fifteen years of microelec-

tronics research, a new device has been devel-
oped that is so advanced, it actually makes
conventional antennas a thing of the past. It's
called the Spectrum Universal

SPECTRUM

UNTVERBAL P OWER AMTDNA | TUNER

processing circuit. It then processes and sepa-
rates the signal into 12 of the best antenna eon-
figurations. These specially processed signals
route themselves into 12 separate circuits. The

l Spectrum Antenna includes a 12-position rotary

tapping switch, the “Signal

Antenna/Tuner.

Advanced technology.
Just imagine watching TV and
seeing a picture so clear that
you'd almost swear you were
there live. Just plug the
Spectrum Antenna into a stan-
dard AC outlet and plug your
TV into the Spectrum. You can
remove the unsightly clutter
of traditional TV-top devices
gathering more dust than tele-
vision signals. Get ready for
great reception. Your TV will
suddenly display a sharp, fo-
cused picture thanks to its ad-
vanced design “Signal Search”
and “Fine Tuner” controls.
Uses your home's electrical wiring. The
Spectrum Antenna is a highly sophisticated
electronic device that connects into a standard
wall outlet. The outlet interfaces the Spectrum
Antenna with the huge antenna that is your
home wiring network. It takes the electrical
wiring in your house or apartment and turns
it into a multi-tunable, giant TV reception sta-
tion which will improve your TV’s overall tun-
ing capability. The results are incredible.
Just think how much power runs through
your home’s AC wiring system—all that
power will be used to receive your local
broadcasting signals.

How it works. Broadcast TV signals are sent
out from the local broadcast station (ABC, CBS,
NBC, etc.). They interface with your home’s AC
power line system, a huge aerial antenna net-
work of wiring as large as your home itself.
When the Spectrum Antenna interfaces with
the AC line, the signal is sent to its signal

clearly.
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Who can use Spectrum?

s Cable users-You have
cable but you can’t get
certain local stations in

¢ Non-cable users-You
don’t have cable and
want the stations to
come in more clearly

o Satellite users-You
have a digital satellite
system but can’t get
local stations in clearly

Switch” control, which gathers
twelve of the best antenna con-
figurations.

The "Signal Search” offers
varying antenna configura-
tions for the user to select from
the best signals of all those be-
ing sent. The signal then pass-
es through the Spectrum
Antenna’s special “Fine
Tuner” circuit for producing
crisp, clear reception.

Risk-free offer. The Spec-
trum Universal Antenna/
Tuner comes with our exclu-
sive 90-day risk-free home tri-
al and a 90-day manufacturer’s
warranty. Try it, and if you're
not satisfied, return it for a full “No Questions
Asked” refund.

Limited time offer! We realize that
most pecple have more than one TV
In their home. We are offering a spe-
cial discount on additional Spectrum
Antennas so you get great reception
on all your TVs!

Spectrum Antenna™.............. $39 34 S&H
Additional antennas just.......$34 S&H free

Please mention promotional code 1492-PL-6659.
For fastest service, call toll-free 24 hours day

800-992-2966
o E =
COMTRAD INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113


www.americanradiohistory.com

MO

Ultimate
Recever

SQ590 SATELLITE INTEGRATED RE-
CEIVER/DESCRAMBLER. From: Uniden
America Corp., 4700 Amon Carter
Blvd., Fort Worth, TX 76155. Price:
$599. StarSight module: $199. Vid-
eoCipher module: about $400.

For some people, watching satellite TV
holds the same appeal as monitoring a
scanner or DXing does for radio enthusi-
asts. There’s an element of challenge in-
volved 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 chat-
ting 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 with-
out landing on the same station twice!

For less adventurous TV viewers, how-
ever, 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 sched-
ules, and the satellite locations of the
shows listed, are subject to change. Wad-
ing through those lengthy schedules is a
challenge in itself.

The Uniden SQ590 IRD (integrated re-
ceiver/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 ““in-
stant’ access. And, with the optional Star-
Sight program-guide module, you have
access to an electronic program guide that
provides on-screen listings of program-
ming. StarSight is available only by sub-
scription, 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 fre-
quently 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, come-
dies, 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 auto-
matically tune to that channel. As an add-
ed bonus, StarSight provides one-step
VCR recording. Simply highlight on-
screen 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
as 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 on-
screen program guide.

Although we were thrilled at the con-
venience that StarSight offered, we were
initially disappointed at how some of its
features were implemented. For example,
programming information—or even iden-
tification—was not available for all tran-
sponders. For example, NewsTalk Televi-
sion, 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 informa-
tion. Best of all, those 150 channels could
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include the wild feeds that are constantly
sought after by many satellite TV watch-
ers.

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 15X 15 x4
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 infor-
mative, 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 of-
fers an automatic setup system called
“ClarkArk,” SCPC (single-carrier per
channel) audio reception, and several con-
venient operation features.

INITIAL SET UP OF THE SYSTEM

Setting up a satellite receiver after the
dish is installed is generally a tedious pro-
cess, requiring the locations of all the sat-
ellites 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 satel-
lite TV guide. Once you identify the satel-
lite, 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 program-
ming feature called Clark Ark. (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 fea-
tures that we’ve seen, ClarkArk isn’t per-
fect, 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 if
was manufactured. That’s important be-
cause the satellite arc is always changing
as new satellites are launched and old sat-
ellites are retired. The master list of satel-
lite names, locations, and polarity can be
updated before ClarkArk is run.

Gizmo is published by Gernsback Publica-
tions, Inc., 500 Bi-County Blvd., Farm-
ingdale, 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. Con-
sumers and self-installers might find it
somewhat frustrating, however, unless
they are familiar with satellite TV and have
alist 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 satel-
lites. They might end up confusing Clark-
Ark, which would mis-program the
locations. Fortunately, even if that hap-
pens, the fix is easy: Just tune to the mis-
programmed satellites and correct the in-
formation.

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. (In-
stalling a dish for the Ku band is consider-
ably trickier than C-band. If you don’t
track it perfectly, you will not obtain satis-
factory reception.) After tweaking the sys-
tem 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 §, 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 conjunc-
tion 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 includ-
ing WFMT, a public radio station in Chi-
cago, and WQXR, a commercial classical
station in New York. Non-commercial sta-
tions include the Voice of America, the
BBC World Service, and satellite-deliv-
ered 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 tele-
phone 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 chan-
nels 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 transpon-
der (which has a bandwidth of 36 MHz),
can support 80 or more SCPC audio sig-
nals!

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, occasion-
ally lists a smattering of the SCPC ser-
vices. 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 profes-
sional game being played, as well as quite
a bit of minor-league action.

There’s also a lot of talk radio, es-
pecially telephone call-in shows. Your lo-
cal 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
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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 locztions, is straightforward (C). The ability to
program in a new llacation in longitudinal coordinates is a great
convenience, as is the ability to store the satellite’s full name.
Even if an unsuspecting customer encounters a programming

INSTALLATION MENU
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RF CONFIGURE
GLOBAL SHIFT
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*USE # VIEY

WARNING

THIS SZTE__ITE HAS
FLREADY B==N
FROGRA¥MED. DO YOU
WANT TZ R=>ROGRAM
THIS SZTE__ITE ?
(ENT=R) =0OR YES
(CNZL) =0R NO
*LSE ENTER, ZNCL

-

Il r-va. L <
LTIDEC TUNING
UICEQ FINE TUNE s
. | - ‘v_ -{
IT (H8RZ)
XTERNFL DEC (UBRIS
K (I

-
(OF

menu, adequate warnings ensure that he or she won’t do too
much damage (D). Satellite TV is not just video. A plethora of
audlo programming awaits as well. The SQ-590 offers the most-
often needed aucio-Wuning features (E). Only two audio band-
widths, wide & narrow, are supported. The addition of SCPC
capability is unique in the industry. Not 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 avail-
able Is astounding. Why be limited by the highlight films that
your local sportscaster thinks is important? You can catch them
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

Tl ime Left: 0:35:00

F

see (C). Space Shuttle junkies can keep tabs on all of the latest
missions, plus a plethora of scier ce programming on NASA TV
(D). Yes, it can get a little boring but some of the behind-the-
scenes action can make for some interesting TV viewing. Herz
(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 (B) that shows a grid of about an hour and a
halt of programming. You can scroll through pages to get a
complete list. Channels can be arranged in any order you like—
favorite 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

F

listed all movies together, we might be tempted 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 watch—
sports, movies, or comedy—you can call up a list by program
themes (C). Most themes can be broken out by even finer descrip-
tions (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.
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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 tempera-
ture-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.

Cattorma 5 Amplitier

TRI-PAK
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The SCPC module cannot receive ster-
eo. 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 chan-
nels 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 ex-
pansion 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 speak-
ers, was slightly worse than FM broad-
casts. 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, Wash-
ington, with reception equivalent to local
stations. We enjoyed catching feeds from
everything from the Soldier’s Radio Net-
work 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?

BLOCK THAT SHOW!

Like all other consumer satellite re-
ceivers, the SQ590 has a slot in the back
for the insertion of a VideoCipher de-
scrambler module. This module is re-
quired 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 interest-
ing 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, in-
cluding 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-
BLY. From: California Amplifier, Inc.,
460 Calle San Pablo, Camirillo, CA
93012. Tel. 805-987-9000. Price: about
$399.

Although one of the smallest compo-
nents of a satellite-TV system, the elec-
tronic components mounted at the dish are
some of the most important factors affect-
ing 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 re-
ceiver for display.

The job of the feedhom 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 sig-
nals reflected from the dish. But it will also
see noise and other. off-axis signals. The
feedhorn must ignore such noise, without

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. Thal
probe transfers the collected signal to the
LNB. The probe is connected to a ser
vomotor that rotates the probe to corre-
spond 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 7ri-Pak from Cali-
fornia 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 op-
timally.

The C-band LNB has a noise tempera-
ture 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 spar-
klie-free pictures on some of the weaker
satellites and transponders. We were
pleasantly surprised. [ |

ered by them yourself as you were flip-
ping, you can block out that channel.
The menu system of the SQ590 makes
using the unit easy. For example, let’s as-
sume 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. In-
stead, simply hit MENU, QUICKTUNE. The
SQ590 will peak the signal automatically.

www.americanradiohistorv.com

The SQ590 represents the best of
both—no, several—worlds. Its ClarkArk
system makes it easy to get up and running
so that video DXers can start searching out
programming right away. Its StarSight op-
tion 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. [ |
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Dishing It Up

ORBITRON SX6 SATELLITE TV ANTEN-
NA. From Orbitron, 352 S. Peterson St.,
Spring Green, WI 53588. Tel.
608-588-2923. Price: about $200.

New, higher-powered satellites are al-
lowing smaller dishes to be used suc-
cessfully 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—just
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 col-
lection 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 mid-
dle of the arc.

The SX6's focal length (the distance
between the face of the dish and its focal
point at the feedhom) is 31% 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 3%-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 sec-
tion 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

the wind. When we instalk:d the feedhorn,
only minor adjustments were required to
get the feed to the 313%-inch focal point of
the dish.

All that was left to do was to hook up the
electronics, set the polar-axis and declina-
tion-offset angles, and then align and track
the antenna so that it was precisely aimed
at the satellite arc.

Aligning am 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 lo-
cation. 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-tooter yet.

On most of the newer, more powerful C-
band satellites, the signals wers strong and
free of sparklies. The problem that we ran
into was interference from adjacent satel-
lites. Satellites are separated by only two
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degrees. Unfortunately, a six-foot dish has
abroader 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
higher Ku-band frequencies. The SX-6 ac-
tually 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 bettom line is that for our north-
eastern location, the SX-6 is a compro-
mise for C-band satellite TV reception. It
probably performs excellently in the mid-
dle of the country. Here at the edges, how-
ever, it doesn’t deliver the quality that
satellite TV is capable of providing, and
should be considered only if there is abso-
lutely no way to install a lager dish.

As a secondary antenna, the SX-6 per-
forms marvelously. Now, if one of us
wants to watch some video programming
and the other wants to listen to some satel-
lite audio, there’s no more arguing. The
big dish 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 start-
ed by installing the mount head on the pole, and then attaching the spider brack-
et to the mount head. We then temporarily attached the actuator to hold the spi-
der bracket steady. The next step was to assemble the four petals of the refiector
on -he 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, and then made sure that the
sectlons are aligned properly before we tightened all the bolts, starting from the
oulside and working in toward the center. We then fastened the LNB 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 arc by hook-
ing up a receiver right at the dish site.

WWAA-adaericanradiohistorv.com
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Home Base

QIK-BASE ANTENNA-POLE BASE. Man-
ufactured 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. How-
ever, one task that is difficult—back-
breaking, 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 (pro-
nounced *‘quick base”) from Paullin In-
dustries. The Qik-Base doesn’t’ rely on a
mass of concrete to hold the pole in place.
Instead, it holds the pole with a combina-
tion 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 narrow-
diameter hole down another three to five
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 so on. 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 ce-
ment. 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 al-
ways, 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 16-inch hole. Then the
clamp is tightened as tightly as possible to
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prevent the post from turning. Four adci-
tional metal pieces are attached 1o the
clamps to act as guides for the Qik-3ase’s
angle-iron “roots.” Then the rocts are
pounded into the earth, the hole is filled,
the sod is replaced, and you’ve got oae
sturdily mounted pole!

Not only was the Qik-Base eazier to
install than a traditionally mounted pole. it
might have another major advantage a few
years down the road. If our neighbox’s
young tree grows high enough
to block our view 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! L]

Installing the pole for the dish was
made easy thanks to the Qik-Base. We
started with a rather ordinary hole
about ten inches deep an about a foot
and a half in dlameter. Then we used
an earth auger to drill a narrow hole
about three and a haif feet further
down. The earth auger is the key —
you can’t dig such a narrow hole with
either a shovel or a post-hole digger!
Next, we placed the post in the hole
and 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 mor-
tar 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

the hole. Then we attached brackets to
hold the angle irons. We inserted the
angle iron “roots,” and then, working
around the base, we pounded them
evenly into the earth. Again, we made
sure that the pole remained plumb.
This being the first time we used the
Qik-Base, we weren’t able to complete
the job in the hour that Paullin
Industries estimated. Next time, the job
would go much faster. However,
there’s no doubt that we got it done a
lot faster than if we had used a con-
crete base! Something to remember.
The Qik-Base works very well for satel-
lite TV installations, but it shouid work
equally as well for lamp poles, flag
poles, basketball backboards, or any
number of other projects that tradition-
ally 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 satel-
lite dish the ability to find all of the satel-
lites 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 actu-
ator 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-

CIRCLE 69 ON FREE INFORMATION CARD

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
mner race for the ball bearings, and the nut
forms the outeri‘ace.

The increased efficiency allows more of
the power to be lised for the useful work of

moving the dish, not heating up a nut and
screw. That’s a good thing, and is the rea-
son that ball-screws are used to move air-
plane 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 crit-
ical. But an actuator arm is something that
you want to think about only once—when
you install it. Hopefully, we’ll forget com-
pletely about the Skylighter—until we put
up yet another dish. m

It’s not Cable
TV!

Earth-Pruf 1l Satellite Combination Ca-
ble. From: International Electronic Wire
and Cable Co., 89-1/2 O’Leary Drive,
Bensenville, IL 60106. Tel.
708-860-2210. Price: N/A.

Once you have your dish—complete
with actuator, feedhorn, and LNBs—erec-
ted, and your integrated receiver/de-
scrambler set up on a shelf in your
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 feedhon. Depending on the
distance between your dish and your re-
ceiver, 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 ca-
ble to power the actuator; and three-con-
ductor, 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 installa-
tions. We used Earth-Pruf II 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 en-
sured 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 sub-
jected 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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ince the early days of TV,
S achieving a true ster-

eoscopic—or 3D—image has
been an elusive goal. Electronics pi-
oneers such as Lee DeForest (vac-
uum-tube and radio inventor), and
Vliadimir Zworykin (inventor of the
camera-pickup tube) described 3-D
TV devices in their early patents. At-
tempts at stereo broadcasting using
anaglyphs (a pair of red and blue im-
ages) were made as early as 1953.
That technique has been used sev-
eral fimes in the last decade, but due
to poor resolution and color ac-
curacy, it leads to mediocre results at
best.

Well, while you shouid 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 de-
velopment of a new technique. But
before we getinto that, lets get allittle
background on the development (or
lack thereof) of 3-D video to the pres-
ent time.

Some Background. The most prom-
ising systems in use today for display-
ing stereo images require the viewer
to wear some kind of special appara-
tus. Those “glasses” contain either two
separate video displays, or a pair of

LCD shutters that are synchronized to
a single external display. In both
cases, the hardware required is rela-
tively expensive, and the bulky head-
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 tech-
niques, 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 phe-
nomenon, which translates horizontal
motion into apparent depth. At least
one attempt to exploit that phe-
nomenrion 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 with-
out the use of special glasses. Holo-
graphy can create truly amazing
displays, such as the holographic im-
age of a microscope where the view-
er can actually look through the

wWW.americanradiohistorv.com.

Has the search finally
ended for a practical way

to display 3-D images
on your TV set?

BY MARVIN MALLON

eyepiece and see a magnified ob-
ject. Unfortunately, the creation and
fransmission of an electronic holo-
gram is presently not practical.

Another scheme for auto-
stereoscopic viewing is based on the
segmented or lenticular screen. Re-
cent 3-D still photography is based on
that approach. Baseball cards and
book covers have drawn on this tech-
nique for its curiosity value. While suit-
able for family snapshots that show
Fido's tongue seemingly licking your
face, that concept is not immediately
adaptable for television.

Yet another means for displaying 3-
D 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 par-
allax information as depth cues. While
that adds a slight amount of arfificial
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 thatimage
to change radically. Yet as you walk
down the street, the trees appear to
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remain stationary (that certainly
makes the brain a far superior image
stabilizer than that found in any cam-
corderl).

That technique has been used by
one manufacturer, Vision lll Imaging,
Inc., for their Vision /Il systemn for paral-
lax scanning using a single camera. In
that system, a moving optical ele-
ment within the camera lens provides
the various views of the scene. By
scanning the scene in acomplete 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 cer-
tain depth-mapping psycho-physical
mechanisms in the human visuat sys-
tem. Therefore, it is similar to other
monocular depth cues such as rela-
five size, depth-of-field, linear per-
spective, interposition, and light and
shadow. Indeed, in images created
by the system, the 3-D effect is signifi-
cantly 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 ll
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 il
images as being sharper. Whatever
the improvement, the main advan-
tage of this system is that it is compati-
ble 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 tech-
nique for achieving 3-D television is in
development by a Los Angeles or-
ganization, INFINITY Multimedia of
Sherman Oaks, California. Best of all,
you needn’t wear any red-blue, polar-
ized, or liquid-crystal display (LCD)
shutter-glasses to view the astounding
effect of their projected three-dimen-
sional images.

INFINITY has assembled a “proof-of-
concept’ TV monitor based on the
1993 patented design of Dr. Adrian
Travis, of Cambridge University, En-

LEFT EYE SEES

RIGHT EYE SEES

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 re-
sults—from the soft-drink commercial
witnessed only by wearing cardboard
red-blue glasses, to the more sophisti-
cated “electronic-shutter” head-
piece, 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 phenomenaq, “stereo parallax”
and “movement parallax.” As Fig. 1
shows, each eye sees a slightly dif-
ferent view of the world. Our brain re-
ceives two distinct images and fuses
them, resulting in 3-D depth percep-
tion. That results in “stereo (or bin-
ocular) 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 sys-
tem, the lack of special glasses
doesn’t diminish the three-dimension-
al effect obtained by stereo parallax.

Additionally, the presentation takes
advantage of the movement paral-
lax phenomenon as well. Both are
achieved by dividing the displayed
image into a large number of seg-
ments, with each slice containing a
view of the image taken from a slightty
different, adjacent position.

As Fig. 2 shows, this multi-view autc-
stereoscopic display requires multi-
ple, distinct pictures of an object
taken from numerous adjacent view-
ing 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 CRT-
based system for the balance of this
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discussion) very quickly, in sequence.
At the same time as one of the pic-
tures is being displayed, one of a set
of liquid-crystal shutters in front of the
CRTis opened. That makes the picture
visible to only a part of the area in
front of the display. The shutters deter-
mine where the observer can see
each of the pictures. The whole pro-
cess 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 pic-
tures. 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 par-
allax. Because he sees different pic-
tures when he moves his head, he
gets another important 3-D depth
cue; movement parallax. Those two
effects combine to produce an iliu-
sion of real depth in the 3-D image.
The heart of the system is the spe-
cial lens-shutter combination that is
mounted directly between the CRT

CONTROL
CIRCUITRY

Ol

Ll

Fig. 2. In the multi-view stereoscopic system, multiple distinct views of an image are
fashed onto a display screen in sequence, with an electronic shutter controlling which

of the images a viewer can see at a time.

CATHODE RAY
TUBE

SHUTTER

-
-

and the front viewing element, which,
in the case of the demonstration unit
only, is a Fresnel lens. See Fig. 3. Atany
instant in time, the CRT is displaying a
full-screen image taken from one dis-
tinct vantage point. However, the
rear-lens element of the shutter as-
sembly, through a complex design,
creates a Fourier transform of the im-
age and presents it to the LCD high-
speed electronic shutter.

The shutter, in turn, allows the image
to be seen only from the same van-
tage 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 viewa-
ble image to the observer.

As the numerous views of the pho-
tographed 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
and the associated drive electronics
(see Fig. 4). The electro-optics consist
of a high-brightness, high-speed CRT,
designed for use in projection televi-
sions and the lens-shutter system pre-
viously discussed. The electronics to
drive those are custom circuits de-
signed at Cambridge. The whole sys-
tem has been assembled and tested
at Cambridge.

FRONT SCREEN ~ ~ ==~ .

(FRESNEL LENS)

Fig. 3. The heart of the system is the special lens-shutter combination that is mounted
directly berween the CRT and the front viewing element.

VIEWER SEES
3D PICTURE
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HIGH SPEED
CRT

l

VIDEO
AMPLIFIER

LIQUID CRYSTAL SHUTTER

o WITHIN PROJECTION LENS

4

FRESNEL
LENS

SHUTTER DRIVE

DEFLECTION COIL |
SCANNING ELECTRONICS
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 CRTis 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
fime of approximately 60 microse-
conds 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 al-
low for insertion of the liquid-crystal
shutter,

The shutter, made by British man-
ufacturer Thorn EMI, is a ferroelectric
liquid-crystal element. It consists of a
linear array of 16 segments, each for-
ming 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 commer-
cially available plastic lens. The im-
age of the CRT forms on a 200-mm by

VIEW NUMBER 4 5

160-mm area of the lens (10-inch di-
agonai).

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

The eiectronics that drive the CRT
and the LCD were designed at
Cambridge. The CRT electronics con-
sist of horizontal- and vertical-scan
circuitry, a video amplifier, and
power-supply and CRT-protection cir-
cuitry (not shown). The frame rate is
between 450 and 1050 Hz, depend-
ing 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 sub-
stantially higher than used in conven-
fional 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

VIDEO WWWWV\WMW
H-SYNG I A A A AP

L | I N |

V-SYNC ——n 1 |

|-

Z-SYNC

Fig. 5. Here are the drive signals for an eight-view, non-interlaced autostereo image.

The entire cycle repeats ar 60 H:.
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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. Peakimage luminance atthe
face plate is 34,000 cd/m2 (10,0C0
foot-lamberts). Compare that with
arounc 150 foot-lambert for typical
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 synchroniza-
tion with the CRT image. Ferroelectric
liquid crystals are, however, still in their
infancy, and much experimentation
was required o determine the volt-
age 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 tc its initial position by an exter-
nal “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 o
three-gun shadow mask CRT That, un-
fortunately, is not presently possibl2
because the high beam current re-
quired would destroy the shadow
mask. That leaves two options: either
three separate red, green, and blus
display devices, combined with soma
mirror arrangement, or a color se-
quential system using a fast-switching
color filter and the fast black-ang-
white CRT already used in the mong-
chrome display.

The first option requires precise
alignment of the three display de-
vices 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 dis-
advantage of that approach is that
each view direction must be dis-
played 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 sequenticil
color were made using a rotating six-
segment color filter (two segments of
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each primary color), reminiscent of
the early experiments in color TV. Ro-
tating at 1500 rom, 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 ro-
tating filter spins at a speed of 55 mph!

A more suitable mechanism was
found in the form of a Tektronix liquid-
crystal color shutter. That commer-
cially 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 re-
produce colors? Observations reveal
that the system gives at least ade-
quate renditions of all three primary
colors. Although the pure red is un-
saturated, flesh tones are accept-
able, and color gray-scaling is very
good. At peak brightness, the display
produces 100 cd/m2 (30 foot-lam-
bert). 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 con-
finuing. 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 de-
velopment phase is to produce a
color display with higher resolution
and more views.

Image Sources and Examples.
images can be sent to the autostereo
display from two 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 asingle monochrome video chan-
nel and separate horizontal and ver-
tical synchronization channels. All
channels are running at the appropri-
ate fast field rate. Each view is sent to

the display in a separate field withthe

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 left-
most view. Z-sync consists of a pulse
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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 imme-
diately prior to the left-most view.
Using more-or-less conventional
video allows any flexible video-output
system 1o be used to generate signals
for the display. The Cambridge group
uses an off-the-shelf Merlin graphics
card, produced by Datapath, in-
stalled 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 soft-
ware is built on top of a graphics-pro-
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gramming tibrary (written at
Cambridge) that handies all of the
autostereo-image generation, leav-
ing the programmer free to concen-
trate on the application.

Software has also been written for
displaying pre-rendered autostereo
images and animated image se-
quences. A variety of interested par-
ties have provided sets of such
images; those range from scientific
images to video-game scenes.

The autostereoscopic camera sys-
tem, also developed at Cambridge,
produces live autostereo video for the
display. The system multiplexes input
from six (color) or eight (mono-
chrome) cameras and produces a
video stream and synchronization sig-
nals for the display.

Figure 6 shows the architecture of
the current computer system used to
drive the display. The host PC acts asa
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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ou will be hearing a lot about
Ydoyﬁme running lights in the

near future. Actually, you have
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 alighted
vehicle.

Furthermore, the use of daytime
running lights is important because
many drivers neglect to turn on head-
lights when poor visibility conditions
exist during rain, snow, fog, and twilight
hours. Driver apathy is so bad that
some states have been forced to en-
act laws to force all drivers 1o 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 1o decrease. As a
result, many 1996-model vehicles will
be supplied with the feature as stan-
dard equipment. (Incidentally,

daytime running lights have been
mandatory in new cars in Canada for
many years.)

However, there is no need for you to
wait unfil you purchase a new car or
truck to benefit from the new safety
advantage. You can equip your vehi-
cle right now with the Daytime Run-
ning Lights described in this arficle.
Our DRL add-on is a simple circuit that
is completely automatic in operation
and will not interfere with normal op-
eration 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
have full headlight intensity to
achieve the desired effect. Addi-
fionally, it would notbe a good ideato
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. The DRL circuit
is shown in Fig. 1. it is a variable-duty-
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This circuit could keep you out of a few
accidents, and could possibly even save your life.

BY ANTHONY J. CARIST!

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

The 12-volt DC power that drives the
circuit is taken from two sources in the
vehicle. Power for the headlights is
provided by the vehicular battery
and generator system, and is inpJ
through fuse F1 to the circuit. Tre
power source for the digital or logic
part of the circuit is the +12-volt lire
that feeds the ignition system of the
vehicle. When the ignition is turned
on, the circuit is on, and when the
ignition is furned off, so is the circuit.

When the ignition is on, power is
applied through D1 fo operate IC1, a
555 timer that is connected as a free-
running multivibrator, The frequency
of operction of IC1 is determined by
potentiometer R, resistors R2 and R3,
and capacitor C2. Pin 3 of IC1 pro-
vides the output of the oscillator; the
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Fig. 1. This is the schematic for the Daytime Running Lights circuit. Potentiometer Rl
can be used to adjust the intensity of the headlamps.

duty cycle is determined by the fol-
lowing ratio:

(R1 + R2)/R3

Potentiometer R1 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 in-
tensity of illumination can be set as
desired. Note that the maximum in-
tensity of the lights is held to less than
50%, as determined by the output at
pin 3 of IC1.

A set of logic gates (IC2), powered
by the battery and generator, is used
to control the operation of the circuit,
When the ignition is off, the logic out-
put 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 fransistors Q1 and Q2. Under
that high-logic condition, the tran-
sistors are not forward-biased and the
headlights remain off.

When the ignition is on, the os-
cillator is powered through D1. The
pulse train output of IC1 is inverted
twice, by IC2-b and IC2-c, and ulti-
mately appears simultaneously at the
gates of @1 and Q2. Those two tran-
sistors then feed +12-volt pulses
through their respective diodes, D3

PARTS LIST FOR THE
DAYTIME RUNNING LIGHTS

SEMICONDUCTORS

IC1—55S timer, integrated circuit

IC2—CD4001 quad 2-input NOR gate,
intzgrated circuit

Ql, Q2—-IRF9Z30 hexFET transistor

D1, D2-—1N4002 silicon diode

D3, D4—HER®602 silicon diode

RESISTORS

(ANl fixed resistors are Ys-watt, 5%
units.)

R1-—500,000-ohm potentiometer,
PC-mount

R2, R4--10,000-ohm

R3--47,000-ohm

ADDITIONAL PARTS AND
MATERIALS

C1, C3——100-pE 25-WVDC,
electrolytic capacitor

C2--0.1-pF ceramic-disc capacitor

Fl--10-ampere fuse, 3AG or similar

Printzd-circuit materials, enclosure,
fuse holder, 16-gauge stranded
wire, 12-volt test lamps (2), SPST
test switches (2), electrical tape,
wire, solder, hardware, etc.

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; 1C2—$2.50.
Please add $4.00 postage and
handling; NJ residents also add
appropriate sales tax.

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

The design of the circuit makes it
possible to add second pairs of hex-
FET transistors and corresponding di-
odes to the circuit and have them
driven by IC2-c. Thus, if desired, the
taillights of the vehicle may also be
used for DRL operation.

Construction. The author’s pro-
totype for the DRL circuit was buittona
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 driled and
etched board from the source given
in the Parfs 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
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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
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 fran-
sistors flat against the board. Because
the transistors normally run hot, you
might want to also install a small, insu-
lated heat sink for each. Secure each
fransistor 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
fime for any mistakes you might have
made. When you're safisfied with the
hoard, 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 ini-
tial 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 Iatter will be
used as test loads to simulate the
headlamps. Be sure the power source
is capable of driving both lamps si-
multaneously.

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,
troubleshoot the circuit before pro-
ceeding with the checkout. Measure
the voltage at the gate of @1 and Q2.
Normalt indication is about + 12 volts.

C3 . I
IC2 R4
GND l
L. 1a e
v —R3—— I Q I I Q2 I TO
——F2—— 03 = HEAD
@ - Pl LAMP
IGN —(l""
ICY ™ D2
1
+12v D T0
F1 —» HEAD
—NL- LAMP

Fig. 3. Use this parts-placement diagram as a guide when assembling the PC board,

and when connecting it to your vehicle.

TEST-
SWITCH 1
— o O——— 0 +12V
TEST-
SWITCH 2
12V «——— 07T 0————0IGN
—OGND
12v
LAMP
PV P G —o [‘E{;‘g
12v
LAMP
@ HEAD
O Lamp

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

If the gate voltage of Q1and Q2 is not
+12 volts, check IC2 and its associ-
ated wiring. Also check the orienta-
fion of the other parts again; if one or
more is positioned incorrectly, it is pos-
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 itis possible to vary the brightness
of the lamps. Then set R1 to mid posi-
tion.

If the lamps do not light, and you
already checked the orientation of all
the parts, connect an oscilloscope to
pin 3 of IC1to 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 com-
pleted, the DRL circuit is operational.
is now ready to be installed.

wWww . americanradiohistorv.com

Installation and Adjustment. There
are literally thousands of vehicle mod-
els in use today, so it is not possible to
address the particular DRL instaliaticn
details for each and every one herg.
However, most vehicles have a simplé:
power on/off switch and a high
beam/low-beam switch that oper
ates the headlamps. The following in
structions were written with that in
mind.

Before starting, for safety, discon
nect the ground (chassis) wire frorm
the vehicle’s battery. Then mount the
DRL enclosure near the front of the
vehicle where it is close to the head
lamps. Be sure 10 choose a tocatior
that is protected against engine hect
rain, snow, and road hazards (peo:
bles, etc).

See Fig. 3 again before making the
following connections. Splice one of
the wires labeled “To Headlamp” ta
the low-beam wire of the left head:-
lamp. In other words, remove a smcll
amount of insulation from the low-
beam wire and wrap the wire from
the DRL circuit around it. Solder the
connection and then insulate thor-
oughly with plastic electrical tape. Bes
cause 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 1o
check which wire is hot when the low
beams are operated by the instru
ment panel switch. Repeat the opera-«
fion 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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ost homes have several
rooms that are not
equipped with thermostats.

As a result, it's often difficult to deter-
mine how the heating or air-con-
ditioning system is working in such
rooms. Asimple way to overcome that
problem is to install a room ther-
mometer, and if you're like most hob-
byists you'll probably want to build
your own,

The LED Thermometer described in
this article is perfect for room-temper-
ature applications. It displays the tem-
perature within a range of 60 to 78
degrees Fahrenheit, using ten LEDs as
areadout; each LED represents a two-
degree step. The unit can be set to
indicate temperature by either light-
ing just the appropriate LED, or all the
LEDs up to and including the correct
LED, forming a kind of bargraph dis-
play.

in addition to being useful, the proj-
ect is also a good introduction to
working with bar- and dot-graph dis-
plays 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.

Circuit Description. The schematic
for the LED Thermometer is shown in
Fig. 1. As shown, the circuit is powered
by a 9-volt battery, B4, but can easily
run off any 7- to 10-volt DC power
supply.

At the heart of the Thermometer is
IC1, an LM34 temperature sensor. That
device produces a voltage between
the V,; and GND terminals that is lin-
early proportional to temperature. Al-

LED)

THERMOMETER

BUILD AN

- LED
Thermometer

See at a glance what a room’s
temperature is within two degrees.

BY WILLIAM SHEETS AND RUDOLF F. GRAF

though the output is usually 10
millivolts per degree Fahrenheit, IC1 is
connected in a resistor network
(made up of R1-R3) with a gain that
provides an output of 40 mV/°fF Ca-
pacitor C1 is used as a noise bypass
across R1 and R2. Because the volt-
age output by IC1 will be used by the
rest of the circuit to “determine” what
the temperature in the room is, poten-
tiometer R1 will have to be calibrated
exactly (but more on that later).

The output of IC1 is fed to pin 5 of
IC2, an LM3914 LED bar- or dot-graph

driver, which is where the actual tem-
perature-determining process oc-
curs. Here's how that works: IC2 has ten
internal comparators, the output pins
of which are connected to
LED1-LED10. The voltage input to pin 5
is compared by IC2 to the voltages at
pins 4and 6 (more on those reference
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

g PO LED10
B1 L .
oV powen '%9 ¥ T o 10 N 78
_ SV i : . 9] L
[----1 O
I 52 LED9
S—_ |11 @ 78]
7 X LEDS
R4 2 6 12 74
1.5K i
R5 £, 4 ‘\\\LED7
1K 3 13 @ 2
]
8 LEDS
IIIIIIH \\
14 70!
5 Ic2 LED5
ICA W o]
imaspz T LM3g14 | yg 6]
R3 <
GND KT R6 £ WLED4
4700 2 16 66,
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R £ o1t 7 =4
- e
2.2K - 1 R7 _:: \\LEDZ
1K 4:] 18 @32 I
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=
v 2 1\ 60
—
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Fig. 1. Here's the schematic for the LED Thermometer. An LM34DZ temperature
sensor, IC1. outputs a voltage that changes with temperature. The circuit interprets
that output and displavs the temperature in rwo-degree steps using LEDI through

LEDI0.
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when the jumper is installed, the chip
is in bar mode.

In dot mode, the LED that corre-
sponds to the correct input voltage (in
other words, temperature) lights by it-
self. That way, when the input voltage
increases, an LED representing a high-
er temperature will light, and the LED
previously it will extinguish. In bar
mode, the LED representing the tem-
perature and all the lower LEDs stay lit,
Each mode has its advantages—the
dot mode uses less current because
onlyone LED is lit at atime, but the bar

!

i
I<—-~ 1-3/4 INCHES —->-i

Fig. 2. You can use this full-size
template 10 etch your own PC board for
the Thermometer.

LED1 LED2 LED3 LED4 LED5

LED6

J®\‘®\\ BN @, 0.2, 2,.0 .9,

mode is easier 1o read at a glance.
Resistor R8 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.

Inorderto display a range of 60°F to
78°F 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 RS and R7 (we'll deal
with calibration later on).

Construction. The authors’ pro-
totype 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 shownin 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
optionis to build the circuit on a perfo-
rated board; however, you will have to
make some consideration for IC1%s
placement (more on that in @ mo-
ment).

If you decide to use a PC board,
referto the parts-placement diagram
shown in Fig. 3 when assembling the
circuit. You should decide which
mode (bar or dot) you want the circuit
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 a 100-ohm unit
for R8.

LED7 LED8 LED9 LED10

S
R7

12

|
|

*SEE TEXT
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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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PARTS LIST FOR THE
LED THERMOMETER

SEMICONDUCTORS

{C!—LM34DZ temperature sensor,
integrated circuit

1C2—1.M3914 LED bar- or dot-graph
driver, integrated circuit

LEDI-LEDI0—Light-emitting diode,
any color

RESISTORS

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

R1, RS, R7—1000-ohm trimmer
potentiometer

R2-—2200-0hm

R3—1000-ohm

R4—1500-ohm

R6—470-ohm

R8—100-ohm (or 15-ohm, see text)

ADDITIONAL PARTS AND

MATERIALS

Ct—!-nE 30-WVDC, electrolytic
capacitor

C2—10-pE 16-WVDC, electrolytic
capacitor

S1---SPST switch

Bi—9-volt alkaline battery

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

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

Mount a socket for IC2, but don'f
install it yet. Then solder the resistcrs
and potentiometers to the board.

Install the two electrolytic capaci-
tors to the board and double-check
their polarity against the parts-place-
ment dicgram. Continue assembly by
soldering to the board two wires for
connections o the battery snap and
switch $1.

Mount the LEDs next, making cer-
tain that they are oriented property.
You can use any combination of LED
colors you like, but remember that ail
LEDs are supplied the same drive cui-
rent. If you find later that an individual
LED is too bright, you can use a shunt-
ing resistor across it fo reduce its drive
current.

Next mount IC1. If you're building

(Continued on page 74)
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BUILD A

HIGH-
VOLTAGE
POWER
SUPPLY

Use it to light a neon tube
or in any other
high-voltage application.

BY VINCENT VOLLONO

nyone who has experimented
Awith high-voltage power sup-

plies 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—light-
ing 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 im-
pressive, eye-catching lighting dis-
plays, 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 cus-
tomers, but it can also be used as a
neat decoration in the home as well.
Let’s look at how the neon-tube ap-
plication 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 at-
mospheric. 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. The schematic
for the Power Supply is shown in Fig. 1.
Power for the circuit is supplied by a
step-down transformer, T2, and full-
wave bridge rectifier, BR1, which con-
vert 117-volts AC to 12-volts DC. Ca-
pacitor C3 acts as afilter.

The heart of the circuit is a Schmitt-
trigger hex inverter, U1. Capacitor C1,
resistor R1, and potentiometer R2 are
connected to one section of the in-
verter, U1-q, to form an oscillator that
runs at approximately 15 kHz (be-
cause U1 is a Schmitt frigger, the out-
put squarewave 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
paraliel to create a buffer that is ca-
pable of increasing the drive current
of the oscillator. The squarewave out-
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put is used to drive the switching tran-
sistor, @1, which in turn switches the
primary windings of the ferrite-core
transformer, T1. Approximately 500-
volits AC at 15 kHz are output from the
secondary of that fransformer.

Construction. The author’s pro-
totype was built on two separate per-
forated 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 os-
cillator. Try 1o keep all the wiring in this
project as short as possible, especially
the high-voitage wire from the ferrite
fransformer.

Begin assembly by mounting iron-
core transformer T2 on a perforated
board. Then mount the bridge rec-
fifier and capacitor C3 to the board
as well. Connect all the components
and then attach the power cord,
plug, and switch fo the primary of T2.

Wire the components for the 0s-
cillator onto another board. Start with
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the resistors, capacitors, and potenti-
ometer. Then attach the fuse and the
ferrite transformer, T1.

Transformer T1 in the authors pro-
totype was made using a pot core
and magnet wire. To make your own
fransformer, take a pot core and be-
gin by winding 500 turns of 30-gauge
magnet wire for the secondary. Wind
the layers in even, straight turns to en-
sure space economy and improve-
ment in efficiency. When you're done
winding the secondary, spray it with
an insulating product such as NO-
ARC. 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 switching-
fransistor Q1 (which handles a fair
amount of current) off-board and ad-
equately heatsink it for proper opera-
tion—it should only run slightly warm.

When the unit is completed as de-
scribed, it is capable of delivering up

to four watts of power, in a relatively
small package. By using a higher-
rated switching tfransistor and increas-
ing 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.

Checkout. Before plugging the unit
in, and turning it on, keep the follow-
ing in mind: The output of the High-
Voltage Power Supply will cause you
to receive quite a shockif youcomein
contact with the output terminals of
T1. Be exfremely 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 it's work-
ing properly or not. In case of a prob-
lem, first check to make sure that the
power-supply board of the circuit is
supplying 12-volts DC to the osciliator
board. Ifit's not, then check your wiring
to make sure it is correct.

T2
PLA1
+12V
S1
+12V
t NS ©
- F1
13 12 2A 500 VAC
U1 15 kHz
1/6 CD4584 5

1 &, 10
O 1
1/6 CD4584

R3
‘ 9 8 i @
1/6 CD4584 -
2N3085
5 6
. b
1/6 CD4584
) 4
1/6 CD4584
R1 =
1.5K {
s c
033
5 " 10K %
1/6 CD4584 =

Fig. 1. Here's the schematic for the High-Voltage Power Supply. A 15-kHz pulse,
generated by Ul, drives switching-transformer Q1. Transformer T1 then steps up the

generated AC to 500 volts.
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PARTS LIST FOR THE
HIGH-VOLTAGE POWER
SUPPLY

SEMICONDUCTORS

Ul—CD4584 Schmitt trigger hex
inverter, integrated circuit

Q1—2N3055 NPN switching
transistor

BRI1—Full-wave bridge rectifier, 100-
volt, 5-ampere

RESISTORS

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

R1—1500-ochm

R2—10,000-ohm potentiometer

R3—1000-ohm

CAPACITORS

C1—0.033-pE Mylar

C2—220-uF 16-WVDC, electrolytic

C3—4700-pF, 35-WVDC,
electrolytic

ADDITIONAL PARTS AND
MATERIALS

T1—Ferrite-core transformer, 500-
volt output (see text)

T2—1Iron-core transformer, 120- to
12-volts AC, 1 ampere

Fl—2-ampere fuse

PL1—Two-terminal AC plug

S1—SPST toggle switch

Perforated board, project enclosure,
two-lead power cord, wire, solder,
hardware, etc.

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

Applications. So what are you going
to do with the 500 volts of high-fre-
quency AC your Supply is producing?
Well, as we mentioned earlier, a pri-
mary application for the Supply is asa
power source 1o light a neon tube.
The unit should easily light a é-inch
neon tube if built according to the
specifications given. In the author’s
prototype, Y2-inch-diameter PVC tub-
ing was used as a support for the
neon tube as well as a way to hide the
wiring.

Of course, you can also use ths
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 volf-
ages are dangerous. 50 be careful! IR
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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.

he operational amplifier is fa-
I miliar to most readers because
it has a long and popular histo-
ry in electronics. One of the problems
with such widespread popularity of
one device, however, is that it tempts
us to overlook perfectly good solu-
fions to problems that can be offered
by other linear, integrated-circuit de-
signs. One such linear IC amplifier is
the current-difference amplifier
(CDA), also called the Norton Ampli-
fier. That is 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 ap-
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 auto-
motive-electronics equipment limited
to assingle 12- (actually + 1210 +14.4)
volt DC battery power supply (and
uses the car chassis for negative com-
mon return).

There are other cases where the
maijority of the circuit operates from a
single, DC power supply, but a linear
IC amp is also required. In those situa-
tions, 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

symbol, exceptthat 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
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.,

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 driv-
en from a constant-current source
supplying the collector-emitter cur-
rent.

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

V4

OouTPUT

JIN o
INPUTS o J

+IN

V-
Fig. 1. 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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NPN output transistor and the PNP driv-
er 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
(+1N) is formed with a “current-mirror”
fransistor, Q1 (fransistor Q1 in Fig. 2Ais
“diode connected” and serves exact-
ly the same function as diode D1in Fig.
2B). The dynamic resistance offered
by the current mirror transistor (Q2) is
given by:

R = 26/, [Eq. 1]

Where: R is the dynamic resistance of
Q2 in ohms and Iy 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 Iy will vary with wide
temperature excursions. For most
common applications, however, the
room-temperature version of the
equation will suffice. Data sheets for
specific current-difference amplifiers
give additional details for amplifiers
that must operate outside of the rela-
fively narrow temperature range for
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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Fig. 2. The internal circuitry of a typical current-difference amplifier integrated circuit

w 1M

is shown in A; an alternate form of the input circuit (a current mirror) is shown in B.

Ve +IND +INC -INC outc ouTD -IND
|14 13 [12 11 10 |9 |8
+
c
LM3900 e
1 2 3 4 |5 [ |7
+INB +INA -INA ouTA ouTe -INB 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 de-
vices (A, B, C, and D) are completely
independent.

CDA Inverting-Follower Circuits.
Like operational amplifiers, the CDA
can be configured in either inverting-
or noninverting-follower configura-
tions. 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, = —(R2/R1) [Eq. 2]

Where: A, is the voltage gain, R2is the
feedback resistance, and R1 is the in-
put resistance. The minus sign indi-
cates that a 180-degree phase
reversal occurs between input and
output signals.

We must provide a bias to the cur-
rent-mirror transistor (Q2 in Fig. 2A), so
resistor Ryer is connected in series with
the noninverting input of the CDA and
a reference-voltage source, Vg In
many practical circuits the reference

www.americanradiohistorv.com

voltage source is merely the V + sup-
ply used for the CDA. In other cases,
however, some other potential might
be required, or alternatively the refer-
ence current is required to be regu-
lated more tightly (or with less noise)
than the DC power-supply voltage.
Ordinarily the reference current is set
to some convenient value between 5
pA and 100 pA. For V+ power-supply
values of +12 VDC, for example, it is
common to find a 1-megohm resistor
used for Ry In that case, the input
reference current is: I = (12
voits)/(1,000,000 ohms) = 12 pA.

A constraint placed on CDAs is that
the input resistor (R1) used to set gain
must be high compared with the val-
ue of the current-mirror dynamic resis-
tance. The CDA becomes nonlinear
(fe. distorts the input signal) if the in-
put-resistor value approaches the
current-mirror resistance, R. In that
case, the voltage gain is not — (R2/R1),
but rather:

A, = R2/(R1 + R) [Ea 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 R1to
be much larger than R. That goal is
easily achieved in most circuits be-

A
v

>

A
-

<

R2

R1
c1 Il. o —O

| T Vo

REF R

REF
VIN
v o

= T'REF

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

Ly
= VRer

Fig. 5. Here is a noninverting follower
built around a current-difference
amplifier.
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cause R is typically very small,

The output voltage of the CDA wiill
have a DC-offset potential even
when the AC input signal is zero. That
potential is given by:

Vg = (Vegr X R2/Regr) + 1)
— (R2MRpgd [EQ. 4]

Where: V, is the output in volfs, Vi is
the reference potential in volts (Usu-
allyV+),R2is the feedbackresistance
in ohms, Ry is the current-mirror bias
resistance in ohms, and ¢ is a temper-
ature-dependent factor (0.70 volts for
room temperature).

The capacitor in series with the in-
put 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 fre-
quency, f, is given by:

f = 1,000,000/(27R1C) [Eq. 5]

Where: fis the lower end — 3-dB fre-
quency in heriz (Hz), R1is in ohms, and
C1 is in microfarads.

In some CDA circuits there is also a
capacitor in series with the output ter-
minal. The purpose of that capacitor
is to prevent the DC offset that is inher-
ent in this type of circuit from affecting
following circuits. The output capaci-
tor will also limit the low-end frequen-
cy 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, equa-
tion 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 imped-
ance, and forms part of the gain
equation. In general, the driving
source impedance and voltage gain
tends to determine the value of R1.
The required low-end frequency re-
sponse 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 £ 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 R1and f
and instead calculates the value of

FY T
oy

Lve

AAA
A\AAL

c2
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Fig. 6. In applications where larger than normal voltage gains are needed, this super

gain CDA-based amplifier can be used.

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

Where:A,, is the voltage gain, R1 and
R2 are in ohms, aNd lpge(ma is the bias
current in milliamperes (MA).

The reference current, |, issettoa
value between 5 pA and 100 pA. Un-
like the situation in the inverting ampli-
fier, 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 (Ry) is set by Ohms

-12vDC

p— +1 2vDC
> R2
> 1 MEG
H—o
S R4 c2 V,
> 47
> 10K °
O

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

C1. Using elementary arithmetic:
C1 = 1,000,000/(2xR11) [Eq. 6]

Noninverting Amplifier Circuits.
The noninverting amplifier CDA con-
figuration is shown in Fig. 5. That circuit
retains the reference-current bias ap-
plied to the noninverting input, but
rearranges some of the other compo-
nents. As in the case of the inverting-
amplifier configuration, the nonin-
verting amplifier uses R2 to provide
negative feedback between the out-
put terminal and the inverting input.
Unlike the inverting-CDA circuit, how-
ever, input-resistor R1 is connected in
series with the noninverting input. The
gain of the noninverting CDA ampli-
fier is given by:

Ay = R2/(26R ey [EQ. 7]

www americanradiohistaory com.

law, considering the required value of
reference current and the reference
voltage, Vpg. In most common ap-
plications, the reference voltage is
merely one of the supply voltages. The
value of Ry is determined from:

Reer = Veer/heer [EQ. 8]

Where: Ry is the reference resistor in
ohms, Ve is the reference potential in
volts, and I is the reference current
in amperes.

The value of input impedance is
approximately equal to R1, provided
that R1 is much higher than the dy-
namic resistance of the current mirror
inside the CDA {which is typically the
case). As was true in the inverting fol-
lower 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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Fig. 9. This variable-voltage source can
provide between 0.6 10 20 volts,
depending on the setting of RI.

as for the inverting case (see equa-
tions 5 and 6).

Super-Gain Amplifier. There is @
practical limit to voltage gain using
standard resistor values and standard
circuit configurations (a similar prob-
lem also exists for operational ampli-
fiers). In Figure 6 we see a means for
overcoming the limitations, That su-
pergain amplifier circuit forms a non-
inverting follower in a manner similar
to the earlier circuit, except that feed-
back-resistor R2 is driven from an out-
put voltage-divider network rather
than directly from the output terminal
of the CDA. The voltage gain of the
circuit of Fig. & is given by:

A, = R2R1)(R3 + RA/R3) [Eq. 9]

Capacitor C1 is set using the same
equation (equation 6) that was used
previously, while C2 is set o have a
capacitive reactance of R4/10 at the
lowest frequency of operation (in
other words, the low end —3-dB
point).

Using Bipolar DC Power Supplies.
The current-difference amplifier is de-

Vit A —
c1 R3

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,
Reer is connected from the noninvert-
ing input to ground. The V— and V +
power supplies are each ground ref-
erenced and of equal potential. Thus,
the 5- to 100-pA bias current is found
from (V+)/Rege.

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

20-dB Gain CDA AC Amplifier. 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
Fig. 8.

The reference resistor is set to 1
megohm. The gain (A,) is set by the
ratio of the feedback and input re-
sistors: R2/R1. Because the input im-
pedance 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 = AR

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

1
= 47 10K R4 —)—+— +12vDC
N 10K =
VIN2 ? )F A'AvA' o
L c2
= 47 RS
o 10K
Vine ?———)l——w—
c3
= 4.7
R1
1 MEG

-12vDC

4

Fig. 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.
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easily obtained. The input and output
terminals are capacitor coupled.
Those capacitors, and their associ-
ated resistors, form high-pass filters
that setthe lower-end — 6-dB pointsin
the frequency-response charac-
teristic. In each case, the frequency is

f = 1/(27RC)

The last capacitor in the circuit (C3)
is used to decouple the DC power-
supply line. As shown in Fig. 9, tha*
capacitor is a 0.1-uF unit, and must be:
mounted as close as possible to the
body of the LM3900.

CDA-based Variable-Voltage
Source. Figure 9 shows the circuit of
a variable voltage source that pro-
duces cutputs of 0.6 to 20 volts, de-
pending on the setting of potentiom-
eter R1. That circuit can also be used
as a fixed-voltage source by replact
ing the potentiometer with a fixed re
sistor of appropriate value. Like the
other circuits discussed thus far, it is
based on the LM3%00.

The maximum voltage that is pro-
duced 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 max-
imum output voltage can be accom
modated by using a diode with a
lower Zener voltage for D1.

CDA-Based Audio Mixer. An audio
mixer is a handy circuit that will com-
bine two or more audio signal sources
intfo 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 re-
sistfors are connected to different in-
put sources (labeled V1. V2. and
Vin3). These three resistors all connect
o the inverting input of the CDA. Tha
gain is approximately:

A, = R2IR,

Where Ry is the value of any one input
resistor. The output voltage is:

Vo = R(VpR3) + (Vj 2/R4)
+ (V,\3/R5))

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

Il budding guitarists want to
Aemulcfe their heroes. If's a fact
that we all learn from imita-
fion; therefore, playing along with
your favorite guitarists is an excellent
way fo improve your “chops.” How-
ever, lets face it, turning up your stereo
and cranking up your guitar amp
could bother more than a few of
those around youl
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 head-
phones. Imagine copying the riffs of
guitar legends, note-for-note, and
frading searing pentatonics, “*ham-
mer-ons,” and “pull-offs” with the pros.
Once you've fired up the Jammer
and heard the sound, you won't be-
lieve the “presence” that can be ob-
tained from such a simple design. Part
of the reason for that is that extra-
neous 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 tfrack on one of
your favorite albums.

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

Capacitors Cé and C7 provide de-
coupling for IC1, an LM386 audio am-
plifier. As configured here, with

BY ANDREW SINGMIN

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 stan-
dard Ya-inch jack; the signal is then
coupled to potentiometer R1 for vol-
ume control. From R1's wiper, the
guitar signal passes through capaci-
tor C1 and resistors R2 and R3. Those
resistors provide an optimized isola-
tion between the guitars volume con-
frol and the other audio input {which
we'll look at in a moment), so there is
minimum loading by the guitar’s con-
frols. The guitar signal then ties to
shunt-capacitor C2 to prevent RF

BUILD THE

GUITAR
TRACK
JAMMER

breakthrough atthe input, and is input
to pin 2 of ICA1.

The audio input (which can be arw
mono, line-level signal) is fed to jack
J3. Potentiometer R5 is used to conirol
the volume, and capacitor C5 pro-
vides coupling. Resistors Ré and R?
prevent the guitar input feed at pin 2
from being shunted o ground.

The resulting mixed audio that is
output at pin 5 of IC1 is fed to a con-
ventional Zobel shunt network, com-
posed of R4 and C3. That network
stabilizes the audio output at highet
levels. The final mono signal is then
fed through capacitor C4 to heac-
phone-jack J2.

RS AN
100K AA—q . o”
AUDIO = R8. o7 S1
LVOLUME LED1  ,7¢ 4 POWER

> & R6

2 100K R7

100K
cs .
A

AUDIO
INPUT

€
w
A |
AA,

r

N
GUITAR \

$R2 RS
P 27K 10K

=
%A

INPUT ST
100K c2
GUITAR

1000pFT

VOLUME

J2
HEADPHONE
OUTPUT

=

Fig. 1. To use the Guitar Track Jammer, plug your guitar into J1 and an audio source
into J3, mix the two volumes using Rl and RS, and listen to the output using

headphones plugged into J2.
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This internal view of the author’s prototype shows how it was built on a universal

assembly board.

Construction. The author’s pro-
totype for the Guitar Track Jammer
was built on @ universal prototyping
board (available from the source
mentioned in the Parts List). However,
the Jammer can be built using stan-
dard perforated board and point-to-
point 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 sche-
matic, wire together the resistors and
capacitors working your way away
from the IC socket. Leave short leads
for connections to the LED, potenti-
ometers (which will connect to the in-
put 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 IC1 into the socket.

Next, mount the jacks, switch, and

potentiometers to a suitable-size en-
closure. Make the connections from
those components to the appropri-
ate 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 1o use the Jammer with any ster-
eo 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 Ra-
dio 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 ter-
minal.

You will have to make a similar mod-
ification 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-

www.americanradiohistorv.com

A g e

% % .
" ,PARTS LIST FOR THE
GUITAR TRACK JAMMER
"RESISTORS « !
(All fixed resistors are Ya-watt, 5%
units.)
R1, R5—100,000-ohm potentiometer ,
R2—27,000-chm
R3--10,000-ohm
R4—10-ohm
R6, R7—100,000-ohm
R8-2700-ohm

" CAPACITORS
Cl1, C3, C5, C7—0.1-u.E ceramic-
disc
C2—1000-pE ceramic-disc
C4, Co—100-pE 25-WVDC,
electrolytic”
C8—10-pF, 25-WVDC, electrolytic

ADDITIONAL PARTS AND

MATERIALS
" IC1—1.M386 audio amp, integrated

circuit ’

LED1—Light-emitting diode, any
color

J1—Va-inch phono jack

J2, J3—+¥-inch phono jack

S1—SPST switch

Bl—9-volt alkaline battery -

Perforated board, enclosure, IC
socket, battery snap, knobs (for R1
and RS), wire, solder, hardware,
etc.

Note: The following is available from
Singmin Enterprises (9 Milne
Crescent, Kanata, Ontario K2K

¢ 1H7, Canada): Singmin PCB
assembly board (which breaks

+ down to four 2- by 2V-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
Quitar cable to connect your electric
guitar to J1. Then, connect an audio
source to J3 (using the cable you ei-
ther made or bought), and connect
your modified headphones to J2.
Turn on the Jammer and turn up the
guitars own volume control. Starting
with R1 at its lowest sefting, 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 RS
at its lowest setting, adjust that poten-
fiometer. You will probably not have to
turn that volume up too loud, as it
should be a louder signal than the
Quitar, [ |
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DX Listening

It's Time Time!

ate one Saturday afternoon, not

long ago, | was surprised to
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 trou-
ble with worldwide broadcasting
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 appre-
ciated.”

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 longi-
tude we travel, east or west. We are
most familiar with the four time zones
in the 48 contiguous United States—
Eastern, Central, Mountain, and
Pacific—but there are 20 more time
zones around the world.

A European SW station whose pro-
grams go out to an audience in sever-

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

58 ildflower Road, Levittown PA 19057

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 broadcast-
ers 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, abbrevi-
ated, from the French translation of
that term, as UTC.

BY DON JENSEN

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 calcula-
tions 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

TABLE 1
UTC to LOCAL TIME conversion chart
uTC EDT CDT MDT PDT
EST CST MST PST
0000 8pm. 7p.m. 6pm. 5pm. 4 p.nt:
0100]  9pm. 8pm| 7pm. 6pm. 5pm|
0200{ 10 p.m. 9 p.m. 8pm. 7pm.  6pm
0300 11pm. 10pm. 9pm. 8pm. 7pm
0400f 12Mid | 11p.m.. 10p.m. 9pm.  8p.m
05000 1am. 12Mid .. 11pm. 10p.m.  9p.m.
0600 2am. 1am. 12Mid|  11p.m. 10 p.m.
0700] 3am. 2am. 1am. 12Mid 11 pm
 4am. 3am. 2am. 1am. 12 Mid |
5a.m. 4am. 3am. 2am. 1am.
6am.. S5am. 4am. 3 a.m. 2am.
7am. 6 a.m. S5am. 4am. 3_a.mj
gam. 7am. 6am. 5am. 4am|
9 a.m. 8 a.m 7am. 6am. 5am.
10am. 9am. 8am. 7am. 6 a.m.
11am. 10am. 9am. 8am. 7 a.m.
' 12Noon. 11am. 10am. 9am.  8am|
~ 1p.m. 12Noon 11am. 10am. 9am.
~2pm. 1pm. 12Noon 11am. 10am|
3p.m 2p.m. 1p.m. 12Noon 11 am.
~ 4pm.  3pm. 2pm. 1pm. 12Noon
5pm.. 4pm. 3pm. 2pm.  1pm|
6pm. 5pm. 4pm. 3 p.m. 2p.m.
7 p.m 6 p.m. 5 p.m. 4pm. 3 p.m.|
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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 shift-
ed 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 complica-
tion: 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 mid-
night 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.

MORE MAIL

Back in February’'s instaliment of
DX Listening, a North Carolina reader,
B.C. Eckert, asked for suggestions on
SWLing from his auto while commut-
ing 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

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 elec-
tronics 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 “sig-
nal” 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 broad-
casts | had been missing previously,
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 mount-
ed outside the vehicle to improve
mobile SWLing.

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

WA amearicanradiohistons com.

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 popu-
lar 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-lan-
guage messages from station staff and
religious programming.

NEW IRELAND—3,905 kHz. Look
for drumming and chants from Radio
New lIreland 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 ltaly. It is heard at around 0500 UTC
in ltalian, 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.

UGANDA—4,976 kHz. Radio
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 pro-
gram, and African pop music. it has
been noted past 0345 UTC. [ ]

“Harry’s hobby is blowing fuses”
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AnTIOUE Radio

1930’s Ham Receiver Revisited

egular readers of this column

know that we have just com-
pleted 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 fol-
lowing columns: October and

November 1995, and January through
April 1996. The simple, but effective,
circuit used an 01-A tube as a regen-
erative 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 ver-
sion of the radio that | thought I'd share
it with the readership at large.

Almost in the same malil, | received
review copies of a couple of new
Lindsay Publications books of great
interest to those who like to experi-
ment with old-time receiver circuits.
We'll also be talking about them this
month.

i =i I el PR

Here John Haught gives us a still life of his elegantly bhuilt *1930's Ham Receiver” posed with the
Lindsay reprint of the ARRL publication containing the original construction article.

As described in the ARRL publica-
tion, 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-

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 %-inch hard-rub-
ber blank. All major components are
from the 1930's era. The dial and vari-
able 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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BY MARC ELLIS

baseboard, being insulated only where
they crossed. But John wired in true
1920’s fashion—making all connec-
tions 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
Ohio and Tennessee 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 spec-
ifications 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
As many readers know, Lindsay
Publications (P.O. Box 53, Bradley, IL
60915-0538) specializes in high-quali-
ty 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, |
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,
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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 cir-
cuits 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 coun-
terpart, the type 24.)

Regenerative receivers, a perennial
ham favorite, were also well-repre-
sented 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 superhetero-
dyne 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 recom-
mend it highly to anyone interested in
recreating early regenerative sets.

Rackey began building sets as a
schoolboy in 1930-—the height of the
regenerative era. He received his ham
license (WICSH) in 1934, served as
an aviation electronics technician dur-
ing World War i, and later taught elec-
tronics and science courses at the
high-school and technical-school lev-
els.

Now retired, “Rock” is sharing his
lore with the new generation of elec-
tronic 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 medioc-
rity and eye-popping success, espe-
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cially if you're just starting out.”

Why is it that building coils from vin-
tage published data can be disappoint-
ing? 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 smooth-
ly, but instead emits a disquieting
raspy “brrrrrp”? How do you calculate
the size of the tickler coil for a short-
wave coil of a given frequency range?
Questions like those are rarely cov-
ered in the vintage manuals and con-
struction 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 field-
effect 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 Homebuilt Regenerative Receivers,
$9.95. Shipping and handling is $1.00
for the first book ordered, and $0.50
for each additional book. By the way, it
should be mentioned that a reprint of

Here, reprinted from the May column, is anoth-
er look ar Ray Shetrone's Philco dial with the
Boak Curter “signature” (see teat).

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

| 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 puge 73

S01U0J08|3 seindod ‘9661 AINr

61


www.americanradiohistory.com

July 1996, Popular Electronics

Ham Radio

Radio Potpourri

B etween letters forwarded by the
editors of Popular Electronics,
direct letters, and Internet e-mail
(Carrji@aol.com), | get quite a few let-
ters. And, although some might legiti-
mately 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 inter-
est right here in this column.

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
ilegal, 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.

ANTENNA
SHORTWAVE
RECEIVER
CONVERTER Al';T
_

Fig. 1. Here's how an external frequency con-
verter is hooked up to a typical comnnmications
receiver.

What is “resonant operation?” The
antenna is cut for a specific frequency,
i.e. a quarter-wavelength or half-wave-
length long (certain other lengths are
also resonant, but we can make the
point with just those lengths). At 10
kHz, for example, a quarter-wave-
length, end-fed Marconi antenna is

24 600-feet iong; a center-fed, half-

62 wavelength antenna is twice as long.

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 pro-
vide a frequency band that isn't nor-
mally available. Figure 1 shows how

BY JOSEPFPH J. CARR, K4IPV

the basic external converter is used
with a high-frequency shortwave
receiver. The antenna picks up RF fre-
quency f1, and feeds it to the convert-
er. The converter contains an oscillator
(usually crystal controlled) operating at
f2. The two frequencies heterodyne
together and produce sum (f1 + f2)
and difference (f1 — f2) signals.
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 cir-
cuits based on the NE-602 device.

The NE-602 is an 8-pin miniDIP
converter chip that contains a
transconductance-cell  double-bal-
anced modulator (DBM) and an oscil-
jator stage. It is capable of producing
oscillator signals up to 200 MHz, and
receives RF signals up to 500 MHz.

+5vDC O ic2 1 N
78L0S I °©
cs _L < R7 + c7
1pF 20 G ~
C5 10pF
0.1pF
= H RF
¢ —0 out
8 4 i
7 1 g 05pF
c XTAL1
A = s 6 MHz
Y c3 NE-602 at 1
365pF
2 C2 _L
l c1 240pF ™
c4 3 7 T ATpF
0.1pF T

Fig. 2. This converier circuit, huilt around an NE-602. will translate WWV's 10-MH: signal 10 the

75-meter ham hand.

www.americanradiohistorv.com


www.americanradiohistory.com

The NE-602 can be bought from mail-
order sources such as Digi-Key (P.O.
Box 677, Thief River Falls, MN, 56701-
0677).

Figure 2 shows the circuit for an
HF-band converter that will accom-
plish 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 C1 and C2
form the feedback network. The junc-
tion of C2 and XTAL1 can be connect-
ed to either the +5-VDC line or ground
(the former is shown here).

The frequency, 6.00 MHz, was cho-
sen 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 trans-
former is sufficient. Capacitor C, is nor-
mally 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 capaci-
tance 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

45V DC Ito i
TELGE i
+
c7
1uF a5 479 |_G 10nF
1uF =
| RF
(!E 1 < out
?;, T 005uF | |
}E XTAL1 |
6 MHz
IC1 6
: % NE-G02 i
E 2 c2 I
L e C1 240pF “T
c3 ,..L 47pF
2.2uF - __ -
S

Fig. 3. This circuit is similar to the WWV converter shown in Fig. 2. except that it is used to trans-

late VLF signals to the 6000-kHz region.

crystals are easily available. The sec-
ond reason is that the difference fre-
quency between WWV's 10 MHz and
the 6.00-MHz crysta! frequency is 4.00
MHz, which is found at the top end of
the 75-meter ham band. Other-fre-
quency crystals wil! produce other out-
put 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 avail-
able 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-regu-
lator device (U2, 78L05) to produce
the needed voltage.

The VLF version of the converter is
shown in Fig. 3. For the sake of con-
venience, the circuit is the same as the
previous one, except in the input sec-
tion. 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

www americanradiohistorv.com

transformer. You can use a 600:600-
ohm “line” transformer, or one with a
step-up turns ratio. Two popular trans-
formers for this purpose are the stan-
dard 80Q/1000Q transistor-radio
audio-output transformer (I used a $2
cheapie from Radio Shack) and the
50Q/6002 or 500/1,000Q 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 cir-
cuits 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 out-
put, so that will not affect the receiver.
But if the receiver is desensitized a lit-
tle 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——————————— A
anl g2
N1 Ok

1 100pF |

) |

1 |
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! 7uH |
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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-pH Toko coil sold
under Digi-Key part number TK-1205-
ND. The 6.8-pH 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 desensitiza-
tion of the receiver. n
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Think Tank

And Another Winner

ell, 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 premi-
um 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 coeffi-
cient, high-voltage capability (up to
500 volts), and low-power dissipation.
They're composed of alternating lay-
ers of metal (the plates) and glass (the
dielectric). That club sandwich is
squeezed together under high pres-
sure 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 signifi-
cant RF-current levels with little dielec-
tric loss. All that makes them suitable
for RF oscillators, filters, and linear

amplifiers (up to 500 MHz). Their pri-
mary limitation is, unfortunately, capac-
itance 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 capaci-
tors, 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 lay-
ered together. Like glass units, they
can also handle high voltages, absorb
little power, have excellent tolerance
over changes in frequency and tem-
perature, 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 capaci-
tors is something called “ion migra-
tion.” 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.

JOHN YACONO
TECHNICAL EDITOR
WINDOWS MABAZINE

Now, let's get to those winning cir-
cuits.

LED FLASHER

While listening to music | thought to
myself: “Music is composed of differ-
ent 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 oth-
ers centered around a 556 (IC2).
When S1 is on, each oscillator's LED
(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 connect-
ed in parallel. Arrange the LEDs artis-
tically 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
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! ss 7 54
O
013

C14
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64 Fig. /. This LED Flasher lets you choose hetween different flashing rates, using potentiometers RI1-R3 and switches §2-54.
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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 avail-
able at Radio Shack and many other
sources. Is this worth a book, John?

inexpensive alternative. Its parts are
not expensive or numerous, but it
sounds like a real Morse-code oscilla-
tor—and it’s loud!

The circuit (see Fig. 2) is built
around a 555 oscillator (IC1) and an
LM386 audio amplifier (IC2). The 555

—Jose Ignatius A. Alea, Cebu,
Phillipines
[ RY
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Fig. 3. Here's a three-tone generator that, depending ore the switch used for S1, 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) pro-
duced by most Morse-code practice
oscillators. They seldom produce a
tone like a real Morse-code oscillator,
compromising the quality of the prac-
tice sessions.

Using an actual Morse-code oscilla-
tor just for copying practice is expen-
sive, so | decided to design an

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 C1. Potentiometer R2 is used to
adjust the tone frequency of the oscil-
lator. Some of the output current of IC1
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

Wy americanradiohistory.com

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,
Phillipines

| remember the sound of an old
practice oscillator | had as a kid. It was
just like a door buzzer in an old tene-
ment building. I'm sure what you've
done is a lot nicer.

Cebu,

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 appro-
priate 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 C1
through C3. Switch S2 lets you select
between those capacitors. Capacitor
C1 produces the highest frequency
because it has the lowest capacitance,
while C3 generates the lowest fre-
quency.
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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 frequen-
cy of the generator, and decreasing
the value will increase the frequency.
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Fig. 5. This stereo amp can be used with a Walkman or portable CD player, and a pair of speakers, to provide a room-full of sound.

An LM386 (IC2) is used to increase
the gain of the generator.
—Jose Ignatius A. Alea,
Phillipines

This has real potential. If S1 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.

Cebu,

JUNKBOX TRANSISTOR
CHECKER

Checking transistors in T092 pack-
ages 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 tran-
sistor 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 posi-
tions 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
the possible pin positions until an LED

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 transis-
tor, 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,
Phillipines

The circuit is definitely useful and
inexpensive. | would recommend
adding a switch, though. Electrolytic
capacitors are pretty leaky.

Cebu,

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 cir-
cuit (J1 and J2). Potentiometers R1
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and R2 control the volumes of the
input signals, while potentiometer R17
is a balance control. The incoming sig-
nals are coupled through capacitors
C1 and C2 to the non-inverting inputs
of op-amps IC1-a and IC1-b. Because
IC1 operates as a single-supply ampli-
fier, 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 tran-
sistors are coupled to the bases of two
more 2N2222 transistors (Q3 and Q4),
further boosting the left and right sig-
nals. The transistor pairs also act as
buffers.

—Jose Ignatius A. Alea,
Phillipines

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 BIvd., Farmingdale, NY
11735. |

Cebu,
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ComMpUTER
PC Cards

C 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 back-
ward 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.

4

merly PCMCIA) devices in desktop PCs.

PC Cards were designed from the
beginning to be plug-and-play. Early
models had lots of compatibility prob-
lems, but those problems are decreas-
ing, 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-

The SwapBox Combo from SCM Microsystems is one of a variety of devices for using PC-Card (for-

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 for-
mat. You can buy SCSI interfaces in
PC-Card size for connecting CD-ROM
drives to laptops. Industrial data-col-
lection modules are available in PC-
Card format. The list goes on and on.

Running modern PC Cards on
modern laptops is more likely to pro-
duce success than any combination of
older cards and older laptops. | tested
several modern modem and network

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 propri-
etary HP applications (a calculator, a
planner, etc.). The version | have has a
10-MB PC Card, which it uses to emu-
late a hard disk. The machine also has
a whopping 2 MB of RAM, an unusual
built-in mouse, and a monochrome

www.americanradiohistorv.com

BY JEFF HOLTZMAN

non-backlit VGA-resolution LCD
screen. It was pretty hot stuff in 1992,
but it's still serviceable now. I'm not
about to retire it, not with current note-
books 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 vari-
ous telephone, network, and online
services.

NETWORK-CARD NIRVANA
First | tried using a fancy new 3Com
card with the company’s “parallel task-
ing” architecture that is supposed to
improve performance over standard
cards. Unfortunately the OmniBook
absolutely refused to recognize that
card. Then | went to a non-PC-Card
solution, a Xircom parallel-port
adapter. It worked very nicely, but |
wanted a cleaner solution. Eventually |
learned from HP that several network

cards were certified to work in the

OmniBook 300.

So | 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.
Currently | use coax, but | plan to
upgrade to twisted pair soon.

One thing | 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,
what's another <Ctrl-Alt-Delete>
among friends?

MODEM MANIA
Things went much smoother with
modem cards. | tried two, both of
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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 connec-
tors are interesting. With older PCM-
CIA 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 “doo-
hickey” 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 inter-
face PC Cards. They always seem to
have special interface cables.)

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 com-
panies have released PC-Card
adapters for desktop PCs.

I 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 accommo-
date a PC Card as thick as 15 mm.

CardDock also has an RJ-11 phone
jack for simplifying modem connec-
tions. To use the phone jack, you con-
nect 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 RJ-
11 connector on the mounting bracket
of the interface card. That arrange-
ment helps reduce cable clutter
around the front of the machine.

Incidentally, an illustration in the

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 accommo-
date 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 rib-
bon-cable per slot runs. Cabling is tight,
but it works.

SCM has a wide variety of configu-
rations, 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 bill,
especially if you're running under
Win95. NT and OS/2 users should also
experience no trouble. [ ]

VENDOR INFORMATION

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

Hayes Microcomputer Products, Inc.
P.O. 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

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 elec-
trical tape.

Next locate any wire in the vehicle’s
engine compartment that is ener-
gized with +12 volts only when the
ignition switch is on. That can easily be
determined with a voltmeter. Splice
the wire labeled "IGN" fo 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 vehi-
cle, such as under the head of ascrew
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 bat-
tery. Then start the vehicle and note
that the headiamps are partially il-
luminated. Adjust R1 for the desired
amount of brightness. Remember,
there should be sufficient illumination
so that the lamps will be visible in full
sunlight. Tumn the engine off; the lights
should extinguish.

With that test and adjustment com-
pleted, your vehicle is now equipped
with Daytime Running Lights. But don't
forget the number-one accident pre-
caution in any car or truck—the driver.
Be sure to drive safely! [ |
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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 hot-
house 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
drops below a preset value. | thought

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 resis-
tance is higher than the preset resis-
tance value of R6, and LED1 is on
when the ground resistance is lower
than the preset value. When both
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Fig. 1. 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 gardening—
might also find the circuits | came up
with useful, so | decided to share them
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 appli-
cation.

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 bril-
liance 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 14-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.

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 pre-
set level. A positive 12-volt source is
connected to one of the probes and
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the other probe is tied to the base of
Q1. Resistor R4 is used to set the sen-
sitivity.

When the moisture is below the
preset level, Q1 is off and Q2 is on,
pulling the relay in, which in turn sup-
plies 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.

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
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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 trans-
former 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 bal-
ance the bridge with the variable ele-
ment 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-
degrees out of phase.

INSULATED
MATERIAL
TO CIRCUIT
¥ 4]
e
STAINLESS-
STEEL
RODS

1 II\IICH

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
only indicate when the ground resis-

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 col
lector current can flow because the
voltage at the “A” secondary winding is
180-degrees out of phase and nega-
tive. That negative voltage is blocked
from passing to the relay and transistor
circuitry by D2. As long as the resis-

o)

w
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vy

ik

$ Rl R23 A -
T4700 1KY
o) o]
— —

PROBES

vy

70
"\8:,02 L . 8”-0' CONTROL-
VALVE

. CIRCUIT
+V

RY1
12v

Fig. 3. This circuit builds upon the principles used in the circuit of Fig. I to provide automatic oper-
ation of a watering system when a dry-soil condition is detected.

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 sec-
ondary. 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 Q1,
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 voit-
age 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
pullin. Here's why: When T1's “B” sec-
ondary winding goes positive, current

tance across the probes is lower in
value than R4’s setting, the water
valve will remain off. Capacitor C1
smoothes out the pulsating DC that
feeds the relay to keep it from chatter-
ing. The LED indicates when the water
valve is turned on.

EXPERIMENTER’S VALVE
CONTROL

Our last entry for this visit is espe-
cially presented for all of our experi-
menting friends. The moisture sensor

PARTS LIST FOR THE
VALVE CONTROL (Fig. 3)

RESISTORS

(Al fixed resistors are V-watt, 5% units.)
R1—470-chm

R2—1000-ohm

R3—4700-0hm

R4—100,000-o0hm potentiometer

ADDITIONAL PARTS AND MATERIALS

Q1 ,Q2—2N2222A NPN transistor

D 1—1N4002 silicon diode

C1, C2—0.1-puF, 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 osciliator
circuit with its tuned inductor buried in
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PROBES
Fig. 4. To prevent the effects of electrolvsis from affecting the operation of the monitor/control cir-
cuit over time. it can he modified to operate using an AC voltage.

the soil senses the moisture content
by absorption.

Here's how the circuit operates:
Transistor Q2, along with L1, C3, and
C4, make up a simple Hartley oscilla-
tor. The circuit oscillates at about 16
kHz. Transistor Q1, in an emitter-fol-
lower 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-

TO

(2 NG conTROL
VALVE

CIRCUIT

+V

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 different-
shaped 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-inch-
es deep in dry soil and adjust R6 until
the relay just pulls in. Slowly add water

L1
R6 c3
5K A
c4
H2V
b TO
QN-C- CONTROL
VALVE

‘—-O—l—’ CIRCUIT
+V

D3 RY1 .
1N4002  qpv SEE TEXT

Fig. 5. If you're the type thart likes to experiment, this circuit might be for you. Instead of probes, it
uses a honiemade inductor (see text) to sense soil moisture.

lator’'s output signal is sufficient to turn
that transistor on. The oscillator’s sen-
sitivity to varying soil conditions is set
by R6, a 10-turn trimmer potentiometer.

The inductor, L1, consists of 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 exper-
iment pass this one by, but if you do

PARTS LISTFOR THE
AC VALVE CONTROL (Fig. 4)

SEMICONDUCTORS

Q1, Q2—2N2222A NPN transistor

D1—1N914 silicon diode

D2—1N4002 silicon diode

LED1—Light-emitting diode, any color
or type

RESISTORS

(All fixed resistors are Y-watt, 5% units.)
R1—100,000-ohm

R2—50,000-ohm, potentiometer
R3—10,000-chm

ADDITIONAL PARTS AND MATERIALS

T1—24-volt , 100-mA, transformer, cen-
ter-tapped

S1—SPST switch

RY1—12-voit DC relay, normally open

F1—0.5-amp fuse

Probes (see text), wire solder, etc.

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

SEMICONDUCTORS

Q1, Q2— 2N3904 NPN transistor
Q3—2N2222A NPN transistor
D1, D2—1N314 silicon diode
D3—1N4002 silicon diode

RESISTORS

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

R1, R4—10,000-ohm

R2—1-megohm

R3--220,000-ohm

R5—4700-ohm

R6—5000-ohm, 10-turn trimmer poten-
tiometer

CAPACITORS
C1-C3—0.1-pF, Mylar
C4-C6—0.22-uF, Mylar
C7—0.001-pF, Mylar

ADDITIONAL PARTS AND MATERIALS
L1—see text

RY1—12-volt DC relay, normally open
Wire, solder, etc.

and discover ways to improve the cir-
cuit'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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Communications

ake one look at Uniden’s BC-

9000XLT and you'll know it is
intended for the more advanced scan-
nist. Not that the BC-9000XLT is diffi-
cult to operate, but it has sophisticated
features that beginners and casual lis-
teners would never use. Basically, the

able priority channels. An auto-store
provision searches out and stores fre-
quencies to available memory slots,
then returns to search for more active
frequencies. Stored frequencies can
be moved to open channels in other
banks. Programmed frequencies are

The classy Uniden BC-9000XLT offers such sophisticated provisions as 500 memory channels, 20
priority channels, and auto-store, and data-skip features.

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 let
the unit skip over unwanted data trans-
missions (it also cuts down on birdies).
The BC-9000XLT has a nice LCD
readout with large alphanumeric char-
acters.

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

www.americanradiohistorv.com

~ ScanNER Scene
U.S. Coast Guard

BY MARC SAXON

boating is in full swing, the USCG is
probably well known to you from its
activities on 156.30, 156.80, and
1567.10 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-weli-known, usually inter-
esting, and even more action-filled
channels!

The USCG becomes involved in
instances when the safety and integri-
ty of navigable waterways could be
threatened by the presence of haz-
ardous items or substances, ranging
from accidental fuel spills to the trans-
portation of explosives. When such an
incident occurs, the Coast Guarc
swings into action. Monitor for their
Hazmat (Hazardous Materials) opera-
tions 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 pic-
ture 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 activ-
ities. Nevertheless, the USCG also
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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 fre-
quencies 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 lis-
ten 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

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 communica-
tions.

Military satellites use data and
voice, although they are usually sent
encrypted. Still, once in a while, trans-
missions 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 catch!

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-enforce-
ment channel is probably 154.92 MHz
because all the local agencies share it.

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 per-
sonnel 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 build-
ings. We hope his next postcard to us
isn't sent from Leavenworth!

Why not send in your scanner-relat-
ed frequencies, loggings, discoveries,
shack photos, and questions? Help
keep us tops! Write to Scanner Scene,
Popular Electronics, 500 Bi-County
Blvd., Farmingdale, NY 11735. |

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 per-
centage of hard-core and highly expe-
rienced 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 antici-
pated when | began this column for
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 over-
seas airmail). Anyone interested in
receiving a free information sheet on
The Radio Collector may write me at

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 c/o Antique Radio as indicat-
ed at the conclusion of this column.

DIAL MYSTERY EXPLAINED

Back in the May column, | men-
tioned that reader Raymond Shetrone
(Ft. Meyers, FL) was looking for some-
body 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 origi-
nal Philco issue.

The day before | sat to write this, an
explanation was offered from a sur-
prising source. | got a phone call from
Andre Duzant, Art Director of this mag-
azine. Andy and | were co-workers on
the criginal 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 thousand
miles away from the business offices
of Popular Electronics.)

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 nation-
al network. So while he was well-
known, Carter was never a really
prominent radio figure. Andy’'s feeling
is that the newscaster’s career fell into
decline during World War |, 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 Bivd,,
Farmingdale, NY 11735,
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3-D VIDEO
{Continued from page 41)

What You'll See. The 10-inch, con-
ventional, phosphor-coated, CRT that
is at the heart of the prototype CRT
delivers a small, but impressive dem-
onstration consisting of about 20 dif-
ferent images. For example, one
image is of an electron-microscope
blow-up of a common light-bulb fila-
ment. 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 im-
ages currently available consist of ro-
tating 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-

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

What Happens Next? It is expected
that the first appearance of this
equipment will be in the video ar-
cades. With the impact that virtual re-
ality has made in the arcades, there is
a likelihood that autostereo will reap
even larger profits for the game man-
ufacturers. Even considering the re-
maining technical problems and the

FOR MORE INFORMATION

INFINITY Multimedia
14225 Ventura Blvd.
Sherman Oaks, CA 91423

Vision 1l Imaging, Inc.
1155 Herndon Parkway
Suite 200

Herndon, VA 22070

Cambridge University

Numerous papers, explanations, and
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/ |

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 sig-
nificant investment for the average
family, the producers of autosterzo
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.
Whats more, broadcasters will need
1o 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. [ ]

LED THERMOMETER
(Continued from page 46)

the circuit on a perforated board,
make sure you position |C1 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 con-
duction into the sensor. Also, make
sure the IC is placed at the edge of
the board. That way, a hole in what-
ever 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 IC4, the ten LEDs,
and $1 in that case. Mount $1 and
connect it electrically to the wires you
soldered to the board earlier. Con-
nect 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 is not reversed anywhere
on the board., as that could damage
IC1 and IC2. If the connections look

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 foliowing
readings. Aftach 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 RS
for a reading of 2.545 volts; try to
make your adjustment of RS as accu-
rate as possible.

Next, using a standard ther-
mometer that is known to be reason-
ably correct, measure the air temper-
ature 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).
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Next, measure the voltage be-
tween pin § of IC2 and ground. It
should read close to the value calcu-
lated in the following equation:

V =10225+ (004 x T)

where V is the DC voltage at pin § of
IC2, and T is the temperature in de-
grees Fchrenheit.

If you have nathermometer, 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 R1so that a reading of exacty
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 fo 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 LEDA. Inci-
dentally, the authors find the dim glow
of LED1 to be a useful "power-on” in-
dicator. [ |
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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!

I il 5 ‘-".}

MR (T !
Nows the time to prepare for a profitable career.

We'velowered the cost of
highereducation.

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 indepen-
dent study programs proven effective for
people like you who truly want to suc-
ceed! World College independent study
lessons help you build valuable skills

Mail/Fax Today
orCall

1-800-696-7532

step-by-step, and expert instructors are
personally available to you with a toll-free
call. What a way to earn an education!

Aworld of opportunity.

Where is your career headed?
With a four-year bachelor’s degree
from World College, you call the shots,
choosing from incredible, high-paying
opportunities in electronics, tele-
communications, computer, electrical

s.»- power, and many other growing fields.

.
“y
]

Worid College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you can do it all at
your own pace!

Withoutleaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
to breakthrough computer-simulated
experiments, students are exposed to
the latest technological advancements.

All the equipment, parts, and soft-
ware you need are included in your
affordable tuition, including more than
300 hands-on lab experiments you
can complete in your home.

Choose yourown pace.

Earn your bachelor's degree
on your time — and at your pace —
because you pay tuition to World
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
future you've always wanted —
with an electronics degree education
from World College.

Take charge of your future in electronics.

waany americanradiohistan/z.com

Four Powerful Reasons
To ConnectWith

World College Today:

1.
2.
2.
4,

Earnyour four-year
degree!

Self-paced

training!
Independent study in
your home!

Expert
instruction!

=

=

Give MeThe

Power!

Send me a FREE
World College course
catalog today!

Address

City

State. Zip

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.

(@@

WORLD

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

[Hl®

Affiliated with
Cleveland Institute of Electronics
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HIGH QUALITY TEST EQUIPMENT

BLST PRICI.

ALFA ELECTRONICS

DMM 89 $179.00 ECLE=XCiR DMM 2360 DMM 20 Fluke 1“;“"""“2;5
Most Advanced DMM $109.95 $74.95 (Pt @ S
All Purpose & Communication DMM+LCR Meter e e s |Fluke 7011 $75.95
-80.7 t0 81.4 dBm with 40212000 Very Versatile DMM Frequency: im-m Fluke 73 Il $97.50
20 reference impedances i | Volit, amp, ohm, diode, Fluke 7511 $12¢
True RMS Inductgnce. 1pH-40H 20 Amp AC/DC current
Frequency counter: 0.01Hz-10MHz Capacitance: 1pF-40uF ' Transistor HFE Holster C-70$1€
Capacitance: 1pF-50,0004F Frequency: 1Hz - 4M Continuity, duty % Fluke 77 1t $155
Measure AC voit to 20kHz Temperature: -40-302 “F Peak hold/Max Fluke 7911 $175
5000 counts, 0.1% accuracy TTL Logic Test: 20MHz e sa00  |Fluke 29l $175
Auto/manual range, fast bar graph Diode, Continuity _Rubber hoister $8.00 Fluke 76  $175
Min/Max/Ave/DH/Relative/Zoom Volt, Amp, Ohm Full line of DMMs,  |Fluke 87  $287
Auto power off 3999 count display eé‘cnolrr:\ey g luke
Input waming Peak Hold ruggerdized, solar cell, {Fluke 867 $1199
Splash proof /R\Utﬂ P°:’°;d°ﬂ :utymogvehhelavy Fluke 87
Volt, amp, ohm, logic, diode, continuity uggerdized case. . Industhal S Meter$178&
Ruggerdized case Termperature probe inchuded i pE- ) taraorSig:65 Fliﬁ(?105 ers
Rubber holster included Rubber Holster $8.00 Scope Meter§2796
LCR Meter 131D LCR Meter 814 . Frequency Counter
Most Ads 3%%%35 $189.95 FC-1200 $129.95
05 ance , £ 0.1Hz-1,25GHz
Dual display:L/Q or C/D IBdeSt Re_SOIunon LCR gr'.;r?i‘:?: 1dig_i6LiCsD
Inductance: 0.1pH-1000H gagg':n';f;-,?-g_':’;ﬁggf;ow Records 'fo/wnmverags

Capacitance:0.1pF-10,000uF
Impedance: 1mQ-10MQ
1| 0.7% basic accuracy
Auto/manual range
Dissipation factor & Q factor
Serial & paraliel mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,

Best for design, incoming
" testing & production
SMD and chip component
test probe $25.00

Resistance: 1mQ-20MQ
1% basic accuracy

issipation factor indi g
in capacitor and Q factor in inductor
Zero adjustment to reduce parasitics
Best for high frequency RF

LIMITED QUANTITY SPECIAL
DIGITAL LCR 680 $74.95
0.1pF, 1uH, 10mQ resolution

Data hold, relative mode
Telescoping antenna $8.00
Deluxe case $5.

'so Avajlable: .
AC/DC clamp meter Light meter,
Thermometer, BH ‘meter, High
voltage probe, Digital qaflper
Anemometer,_Electronic scale,
Force gauge,Tachometer
Stroboscope, Humidity & EMF

adapter, Sound level meter,
Frequency counter, SWR/field
strength/power me‘er, Dip meter

1 20 MHz Oscilloscope with Delay

19% @ @  sweep Ps-205 $420.95
—— - e Dual Trace, Component test, 6" CRT, X-Y Operation, TV
n‘ ‘ ‘ - Syne, Z-Modulation, CH2 Output, Graticule lllum, 2 probes
-t ﬁ i each has x1,x10 switch. Best price with delay sweep.

- PS-200 20 MHz DUAL TRACE $339.95

Q # ) PS-400 40 MHz DUAL TRACE $494 .95

| PS-405 40 MHz DELAY SWEEP $569.95

| PS-805 60 MHz DELAY SWEEP $769.95

PS-1000 100 MHz DUAL TRACE $999.95

Scope Probe: 80MHz x1, x10 $15, 100MHz x1, x10 $22
250MHz x1, x10 $20, 250MHz x100 $39

Digital Storage Scope

DS-303 30MHz, 20M Sampie/sec $849.55
DS-303P with RS-232 interface $1,049.86
Switchable between digital and analog moces
2 K word per channel storage

8 bit vertical resolution (25 Lerel/div)
Expanded Timebase 10ms/div - 0.5 s/div
Refresh, Roll, Save alt, Save CH2, Pre-Trig

Platter control

Bt a— :, DC Power Supply 2
!@—' ~1 £ Ps$-303 $159.00

0-30 VDC , 0-3A output

Constant voltage & constant curent mode

~§ 0.02% + 2mV line reguiation

| 0.02% + 3mV load reguiation

1 mVrms noise and ripple

Short circult and overioad protected

PS-8200 with digital voltmeter $179.00

Also available: 30V/SA, 60V/3A, 60V/SA
16VM0A, 30V/10A

-

DC Power Supply Triple Output
PS-8202 $499.95

2+ Two 0-30VDC , 0-3A outputs
One fixed 5VDC, 3A

mmmmﬁ’/s

output
Capabie of independent or tracking operation

" Excelent reguiation and low ripple

Shori circuit and overioad protected
Also avaitable: 30V/SA triple output $549.95
Dual tracking 30V/3A, 30V/SA, 60V/3A, 60V/SA

Lo "**’r"f‘*""'* RF SIGNAL AUDIO GENERATOR
\ ; a GENERATOR AG-2601A $124.95
AT | R SG-4160B $124.95  10Hz-1MHzin 5ranges
5! o i \ i "\' :ao:g::{z.womuz sinewave in 8 :vtp:t &ﬁggfp %;E:?;x:"; ﬁ
- o XEEER" | RE O ut 1001 vV 35 ync I'OnIZZOnZ: of oscillaton
.‘__Q_.._ el Intern:tlp1 kHz, énxte"r::lthHz%Hz 0&'&“;’;:;2;:‘_\’""’
e 2 ok % AM modulation )

0.05% 500Hz - 50kHz
05% S50Hz - 500kHz
Output impedance: 600 ohm

“© Audio output 1 kHz, 1 Vrms

RF SIGNAL AUDIO

GEN./COUNTER
SG-4162 AD $229.95

GEN./COUNTER
AG-2603AD $229.95

FUNCTION GENERATOR

FG-2100A $169.95
0.2 Hz -2 MHz in 7 ranges

Sine, square, triangle, pulse and ramp
Output: 5mV-20Vp-p

1% distortion, DC offset + 10V

VCF: 0-10V control frequency to 1000:1

FUNCTION GEN/COUNTER
FG-2102AD $229.95

Generates signal same as FG-2100A
Frequency counter 4 digits
Feature TTL and CMOS output

SWEEP FUNCTION

GEN./COUNTER  $329.95

July 1996, Popular Electronics
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0.5Hz to § 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 countar
1Hz-10MHZ for internal & external sources

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. 1 YEAR WARRANTY

Generates RF signal same as
SG-41608

6 digit frequency counter 1Hz - 150
MHz for intemal and extemal
source Sensitivity <50mV

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

Generates audio signal same as
AG-2601A

8 digit frequency counter 1Hz-
150MHz for internal and external
sources Sensitivity <50mV

FAX:(609) 520-2007

Visa, Master Card, American Express, COD, Purchase Order Welcome
CIRCLE 26 ON FREE INFORMATION CARD
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To replace all TRI-MODE SYSTEMS 85 Channel Cable TV Converters
(Stealth 1000, TNT, Appolio; TVT): (w/Remote, Parental Control, STD/HRC):

SYNTAX J Descrambler $65.00 EA. TPl 550-PC converter ... $75.00 EA.
Box of 10 .... $42.00 EA. Box of 10..... $60.00 EA.

PROTOCOL J combo....$190.00 o SSA-TV86  combo

Box of 10 $1 3900 EA. I?sﬁ?rt?e all SA8500-8580 and PIO 5xxx-61xx

ORDERS CALL: 1-800-598-2364 (V-F 12-6 EST) .o 7"

IT IS NOT QUR INTENT TO DEFRAUD OR TO ASSIST ANY OTHER PERSON(s) AND/OR COMPANY(s) TO DEFRAUD «Shipping & Handlin
ANY PAY TV OPERATOR(s). CUSTOMERS ARE OBLIGATED TO STRICTLY LIMIT USAGE OF PRODUCTS AND/OR pping g
INFORMATION OBTAINED FROM US TO WITHIN COMPLIANCE OF STATE AND FEDERAL LAWS. add $10.00

CABLE TV DESCRAMBLER KITS

Universal-New Product Tri-Mode Descrambler SB-3 Descrambler
This Product includes all the Parts, This product includes all the parts  This Product includes all

PC Board, Complete Schematic PC Board and AC Adaptor. the Parts, PC Board and
with Functional Guide. Generates NO Enclosure included. AC Adaptor. Enclosure
Sync for most Video Applications. 1s 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

$o1u0110813 Jejndod ‘9661 AN,

Anyone implying theft of Cable service will be denicd assistance. NO MASSACHUSETTS SALES!

~
~
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RECHARGEABLE BATTERY
12 VOLTS 9 A/H

PHOTOVOLTAIC
DETECTOR

Rechargeable lead acid
battery. Prepped for use
in a product which has-
n'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 Ibs. CAT # GC-129

$282. G

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

QUALITY
PARTS

FAST
SHIPPING

DISCOUNT
PRICING

“HI-8” VIDEO
 CASSETTE (USED)

—=— N

SONY Hi-8
Top quality, metal particle {2
120 minute video cas-

settes. Used for a short
time, then bulk-erased.

Each cassette has its own $ 00
plastic storage box. each
Satisfaction Guaranteed. s AT # VCU-8

[10 for $28.00 * 100 for $250.00]

7 5¢ [10 for $6.50 « 100 for $50.00|

CAMCORDER BATTERY|
QUICK-CHARGERS

E =y |
“Power-Up™™ quick-charger conditioners
can charge nickel cadmium batteries in
about 10% of the time (usually less than
one hour) it takes to charge by conventional
trickle charger. Conditioning cycle dis-
charges 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 1 @
batteries. CAT# QCC-16 each
For Sony Handycam

and other compatible $1 @
batteries CAT# QCC-66 cach

ORDER TOLL FREE

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.O. BOX 567

VAN NUYS, CA 91408-0567

MAGNETIC CARD READER

Magtek# 21045002

254 Credit card or ID card magnetic strip
2, reader consists of break-resistant plas-
% | tic card guide with decoder pc board
and head. Head is mounted on spring
i5¥ steel strip which keeps it pressed

2 against the card surface. Terminated
" with a socket connector at the end of 5

color-coded leads.
565
each

3.57" X 0.9" X0.95"
FLASH TUBE ASSEMBLY

CAT# MCR-2
Complete, functioning

flash assembly
with horseshoe
flash tube, original- <
: N

ly designed to be part of

a highway warning sign. RN
Flashes at rate of 28-30 flashes
per minute when connected to 3 vdc.
3.32" X 1.17" X 0.7" high. $

CAT# FSH-3
[ULTRA-BRIGHT LED]|

5
Rohm # SLA-580MT-E49 T-1 3/4
GREEN, water clear in off state. 500+ mcd

| @2.1v, 16ma. 2 for $1 m

| CAT# LED-33
| 100 for $40.00 * 1000 for $300.00 |

75

each

1-800-826-5432

‘ FAX (818) 781-2653 * INFO (818) 904-0524

http://www.allcorp.com/
E-MAIL allcorp@alicorp.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 Califomia must include Califomia State Sates Tax * NO C.0.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.

~PHOTO RESISTOR

Silonex # NSL 4582
Cadmium Sulfide photoconductive cell.
22 ohms in tright light. 2 meg ohms dark.

Plastic encapsulated. CAT #
75¢

0.29" x 0.26" x 0.07".
1.5" long wire leads. PRE-12

[ 10 for $6.00 * 100 for $50.00 |

RANGE 20 METERS (65.6 FEET)
INDOOR/OUTDOOR

PHOTOELECTRIC SWITCH

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.

00

UL and CSA listed. $4
each

CAT # PES-4

',

[LMANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. |
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New and Pre-Owned

Test Equipment

Substantial SAVINGS on New & Pre-Owned B+K Precision, Fluke,
Hewlett-Packard, Goldstar, Leader, Tektronix, and more ...

Pre-Owned Oscilloscope Specials

Tektronix 465 100 MHz $629.00
Tektronix 465B 100 MHz $749.00
Tektronix 475 200 MHz $849.00
Tektronix 475A 250 MHz $929.00
¢ The Industry Standard of Oscilloscopes

e Dual Channel, Calibrated Delayed Sweep

o Professionally Refurbished

« Aligned & Calibrated to Original Specifications
* 90 Day Warranty

@ Goldstar

New Oscilloscope Specials

FREE SHIPPING!

ON ALL GOLDSTAR EQUIPMENT
ANYWHERE INTHE U S.

Exciuding AK & HI S

[— S

Model 0S-9100P —=$999.00

Full 100 MHz Bandwidth!  supgR SALE!
LTV Synchroniation Trigger LOWEST PRICES EVER!

o Calibrated Delayed Sweep o
¢ Includes Two Probes, 2 Year Warranty NeW FIUke MU|tlmeterS
The Industry Standard in Multimeters:

Professional Quality Digital Storage Oscllloscopes Model 75 Series I ..$128.00  Model 83 ...$232.00

at Affordahle Prices! Model 77 Series IT ...$153.00  Model 85 ..$265.00
idth | T Model 79 Series I .$172.00  Model 87 ...$285.00
| Bandwidth = 20MHz = 40MHz 60 MHz odel 79 Series i

Model | 0S-3020  0S-3040 | 0S-3060 |

jo— — ; — m pﬂm.ﬂ.ﬂll
SALE Price | $1,199.00 | $1,599.00 | $1,899.00 Jy> N ISrse
‘ - - e . \ MAXTEC IMTERNATIONAL CORSR.
o Transmit and Receive Data with Standard RS-232C Interface
o Includes FREE Comprehensive Communication Software Power Supplies
o Waveform Save, Calculation, and Print .
« Dual Channel, Delayed Sweep, TV Synchronization Trigger Model 1680 F?xed 138V, 6A .. .o $50.00
+ 20 MS/s Sampling Rate, Two Save Memories Model 1682 Fixed 13.8V, 15A ... $99.00
H Model 1740 0-40V, 6A Dual LED Meters ................. $499.00

o Switch Between Analog and Digital Modes
e CRT Readout Including Measurement Cursors

¢ Includes Two Probes, 2 Year Warranty Counters, Generators, Video Test, & More....

Model 1760 Tri-Output (2)0-30V, 2A (1)4-5.6V, 5A . $649.00

20 MHz Sweep/Function Generator Model 1856A 2.4 GHz Ml.llti-Function Counter .......... $499.00
Model 1823 175 MHz Universal Counter .................. $399.00

Model 4040 $499.00 ‘W\ Model 1806 100 MHz Multi-Function Counter .......... $249.00

¢ 0.2 Hz to 20 MHz, § digit LED Display “ * Model 1211D Color TV Pattern Generator .................. $235.00

: gre &S meln;f;::l T: {'irx;;"z:w%osfhgﬂ:ionu Model 1249A NTSC Generator WRGB .................... $569.00
N, (‘)‘pem’ion pemuli utpu Model 4017 10 MHz Sweep/Function Generator ........ $369.00
Model 1653 Isolated AC 1-150V, 2A Supply .............. $319.00

Full line of Oscilloscopes, RF, Video & Audio Test Equipment, //I=0TRONIC
Power Supplies, Meters, Probes and Accessories. CORPORATION

P.O. BOX 708

=/@8)5woi00) TOLL FREE 1-8009Q-METER i

Availability of Equipment Subject to Prior Sale _ L L FAX (617) 665-0780
Prices Subject to Change Without Notice 1 800 996 3 8 3 7 E-Mail AFoti@msn.com

www.americanradiohistorv.com

soiuouos|3 sendod ‘9661 Ainr

~
O


www.americanradiohistory.com

AMREL Offers Lowest Prices & Best Warranties on
DC Power Supplies ANYWHERE!

%\&%&\\ l AMREL Offers Superior Analog Power
° AAEL o i o, 225 4 i
B Supplies Starting as Low as $149.00
I b 4 -l + Low Output noise rating less than 0.3mV.

» Line/load regulation rated at low 0.01% + ImV.

« Transient response time of S0u Sec.

» Overload protection, and Output enable/disable.

» Coarse and fine voltage/current adjustment.

+ Auto series/parallel operations for triple output supplies.

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

» Microprocessor controlled.

« User friendly keypad data entry.

* Low output noise rating less than 1mV.

+ Line/Load regulation rated less than 2mV.
« Output enable/disable and Power off memory. |
« Optional R$-232 interface capability.

Model | LPS-101 | LP5-102 | LPS-103 | LPS-104 | LPS-105 [ LPS-106 | LPS-301 | LPS-302 ' LPS-303 | LPS-304 | LPS-305
[Rating VA | 30V/2A | 30V/3A +30V/1A I +30V/AA | GOV/IA [ ISV/2A(H) | 1SV/AQD | 30V3A | +30V/IA | +30V/254
[ BOV/IA | -3OV/3A 30V/1A(L) | 30V/2A) [ A0V/IA | -30V/2.5A
| 36.5V/3A | 3-65V/3A i SV/2A | 33SV/3A
[List Pricc__| $195 17225 [s395 | $395 sa95 | $245 | $249 5299 $369 | sa0v [ sswy ]
[Sale Price | $149 $179 $199 $375 T$469 $219 $199 [ 5283 $350 $379 8509

Praducts international Inoc

PR & ____ulillililizen

) i
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< ATTENTION CABLE VIEWERS
CABLE \V4 | EWERS . .get back to your BAS'C Cable Needs
Call 800-577-8775

For information regarding all of your BASIC cable needsl,,

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT
» PRICE
* EFFICIENT SALES AND SERVICE
<» WE SPECIALIZE IN 5, 10 LOT PRICING

< ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS)
+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

B A s . c We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!

COMPETITIVE PRICING—DEALERS WELCOME

ELECTRICAL
sUPPLY & |
t 13 not the intent of B.E.S. to defraud any pay television operdtor an we will not a33int any company of indwiduat 1in donng the ame
Refer to sales personnel tor specifications.
WAREHOUSING o A
CORPORATION P.O. Box 8180 s Bartlett, IL 601038 800-577-8775
B e e —

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

www.americanradiohistorv.com
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ARE YOU

OUR FINEST \l/

@@wmoSww@ﬂﬂﬂ@m@@ DEV[ICE

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

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

BEING "BUGGED?"

EVEN AS YOU READ THIS, countless individuals and firms are
being enormously damaged by having their private conversations
overheard, monitored, and\or recorded.

Almost without exception and AFTER the fact, the victims make a
statement something along the lines of “But, | never thought it

could happen to ME!

EXTREME SENSITIVITY!

This is our finest piece of detection equipmentl The CSD-18
quickly locates electronic eavesdropping devices in telephones,
homes, offices, vehicles, boats, or concealed on the body. 1t will
actually pick up many eavesdropping transmitters at ranges up
to 25 ftl Exireme sensitivity is obtained via ultra-efficlent
amplification circuitry directly following the RF detection stages.
Excefient quality dynamic headphones exclude ail external
sounds to further enhance detector outpul.

Encompassing an extremely wide-band frequency coverage of
under 1 Mhz to over 3 Ghz, the CSD-18 quickly "homes-in” on any

CONDUCT A PROFESSIONAL
SEARCH...ANYTIME...ANYWHERE!

X » ; y ing T i i iately pinpoints #ts location. FULL RANGE
Every news r and magaz ricke and eavesdropping transmitter and.nmmedua
< ;’ stor;ydiscus‘:?np: some nesaeg:oge’cinv:range\‘gﬂy g?‘%? daer:/?ceTsY The g:loser you get to the "tl'r:‘ug . the further the needie moves to DYNAMIC
. continues to increase the ever growing demand for electronic the right. It's as simple as that. HEADPHONES

g.') \ Counter-Surveillance “sweeps® and equipment. The very limted

Cad supply of competently trained and equipped Counter-Surveillance
specialists has created a sftuation where “sweep" rates exceeding $250 per hour
are now considered reasonable and appropriate.

"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

This is an exciting, immensely interesting and profitable field that you can enter with — s p

a minimum investment. Two hours actual practice with the CSD-18 will have you follow, step by step, test procedure. No technical knowledge is
“reading” and ‘“clearing” telephones and rooms with professional ease and ~—— required or necessary. A visual indicatlop (via a flashing LED)
competence. The average fee for "debugging” a single telephone is over $200.00 immediately reveals the presence of the various types of lelephone
It requires about 45 minutes to complete the job and once it gets aromnd that YOU > .. 1aps” and the flashing sequence identifies the actual type of

eavesdropping device.

DETECTS THE LATEST "SUPER-BUGS"
Exclusive GSS proprietary circultry assures the utmost privacz:apro(ection possible
today. The 038-18 detects even the very latest ultra-sophisticated eavesdropping
devices specifically designed to defeat detection, Including sophisticated "Frequency
Hoppers® and "Burst Bugs”. Also includes muiti-line option for testing business phones.

THE ONE "BUG" TO FEAR MOST!

can provide this service, you'll quickly have more clients than you can handie.
Even if you choose to provide “sweeps" for only a small number of friends and
associates, your inftial investment will quickly be returned many times over.

FREE WITH ORDER!

SUBMINIATURE "BODY WIRE"

DETECTOR! O
if you tear the possibility of
being overheard and/or

MAXIMUM PROTECTION

The CSD-18 detects and locates ALL major

recorded during private
conversations and require
"silent" notification, we've &

also Included our SBD-5 (reqularly $225) as
a FREE GIFTI Only 3" x 2"x 1" this excting
new development in micro-miniaturization will
instantly detect hidden body wires at ranges
up to 10 ft and alert you via a silent vibration.

BIG MONEY OPPORTUNITIES!
Also, complete information describing tha
fantastic opportunities now open to trained

how the ever increasing use of Electronic
Listening Devices by investigative agencies,
government agencies, jeaious sultors and
unscrupuious business competitors, eic. 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 monttoring; new methods for
listening thru walls; ail about scramblers,
voce changers and exactly how neighbors
eavesdrop. How missing persons are found,
confidential data banks are broken into, lie
detectors deceived and much morel

Reads like a James Bond novel, with one
important exception...IT'S NOT FICTIONI

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

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 tederal iaw prohibiting thelr use and

unscrupulous individuals all over the country!

in response to this ever-growing threat, a uniquely engineered
feature of the CSD-18 now aiso detects Infinity type devices
anywhere "down the line”.

In other words, i ANYONE ... ANYWHERE ... is utilizing the
telephone tip and/or ring wires to monitor your private room
conversations while your telephone s on the hook, you'
immediately be made aware of i via a flashing LEDI

100% POSITIVE INDICATION
The CSD-18 also flawlessly detects "Series” and "Paraliel
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 @ven allow you to “listen-in® to exactly what

having this combined capabilty AT ANY PRICE!

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

Counter-Surveillance technicians and how a sale, these devices in various forms are openly advertised in
number of individuals are reaping a Bonanza many technical publications for as litle as $30. Lteraly s
in this booming business| You'll learn exactly thousands of these devices are now In the hands of CcCSD-18 Complete

Includes headphones, antenna/probe, all piugs and
adapters, batteries, the Free SBD-5 & info Packages.

HOW TO ORDER

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

@ws Great Southern Security
513 Bankhead Highway
Carroliton, GA 30117

PHONE @33 Er ::

v 1
{MasterCard)|
F

FASTEST SERVICE [ TN

A—c—ornprahonswe information package the eavesdro ( P ;

Yl pper is surreptitiously monitoring. And, without

 SAHPACKED T ol somersne mest W | 156 Calesaropper sver becoming aware tt he nas been | ORDER 1 800 732-5000
9 9 9 3 h detected| We are unaware of ANY other detection equipment BY i

www.americanradiohistorv.com
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T YEAR WARRANTY
15 DAY MONEY BACK GUARANTEE

Unheatable Discount Prices

FREQ. COUNTER

Four Instruments in One Instrument

POWER SUPPLY
P

| MT-100 (1]Function Generator (3]Power Supply
£ o (: =% ¢ Sine, Square, Triangle, Pulse, ¢ 3-1/2 Digit LCD
Ll T Skewed Sine, Ramp, TTL o Triple output: #1. 0~50V, 0.5A MAX
b} & Reg. $599. » 0.2 Hz ~ 2MHz #2,15V, 1A #3.5V, 2A
] N . E
T $41 9.00 (2] Frequency Counter [4]Digital Multimeter
o . * 8 Digit LED * 3-1/2 Digit LCD
i » 1 Hz ~ 100MHz * DCV, ACV, Q, DCA, ACA
— * 1 (1 Hz + 1 dgt. + Time Base Error) ¢ +(0.5% + 2 dgts)
SWEEP FUNCTION GENERATOR MULTI-METER
FG-140 2MHz Function Generator 2MHz Sweep Function Gen. w/Freq. Counter| 1.0GHz Frequency Counter, High Resolution
Reg. $249. $1 49.00 «02Hz-20mHz,| FG-150 S FC-200 OO
7 Decades * 4 Digit play * 8 Digit LED
e, | A se99 $220.00 10| gy sogp $219.00  ron
;nangles,kpulse% o T i, Pt Ramp, — Femims Ao & Manual I
; lamp, Skew e m— ed Sine Range
§ Sine ié N LT § - (ool O "_ + 4 Selectable Gate
* VCF, Symmetry o ESII fam W T UL T Swee| ‘ = e e Times
+ Variable DC DO b ® | oMz Freq, | TBI ST F2 7 . mosscampu
— Offset Control Counter - Impedance

Oscilloscope Probe Set
Switch Selectable X1/X10

e HP-9150, 150MHz
it ) +0-30V0C +0-16VDC
HP-9250, 250MHz ¢ 0.1~3A -
Y + Short & Overload Protection il

HP-9060, 60MHz
Rag. $29.

Reg. $59.

PS-500 0OC Power Supply
kes. s249. $159.00

0S-3304 Reg. $499. | 08-3304 25MHz, Dual Trace | 08-3315 Bel MERIT
49.00 |[7]+ 0Cto0 25 MHz. Dual Channel 40MHz, Dual Trace
« 6" Rectangular CRT with
:nterﬁglaGnrgz;:)ka:Lle 10xBom Sweep Delayed gmggggc
Phillips P31
o Uncalibration LED. Reg. $799. $549'00
¢ High Sensitivity 1 mv/div to 24 his =Y
(2mV/div X-Y m?des, Z Axis Reg. $149.
intensity modulatio
¢ Rise time 14n léec. (r;l)' less. $89.00
o Full TV Trigger for TV-V & TV-H
0S-3324 Re? $599. . Azcelerar:%%e;’;;ntial 2kV 9, {
$429.00 | - 60MHz (x1.X10) Probe Kit: 2 sets ncluding
« Power: 115/230V AC Delicre
¢ DC to 40 MHz. Dual Channel AHolsler

N H ¢ Delayed Sweep
08-3324, 3 Function g
[1]+ 0s-3304 7 decade
¢ 6" Rectangular CRT with Internal
[2]+ Dual Component Tester/Comparator | * & et A & prilips P31}
o Triple DC Power Supply ¢ Uncalibration LED.
0S-3344 Reg. $899. 3] 5VDC, +12 VDC, -12VDC * High Sensitivity 1 mv/div to
$649 00 2mV/div X-Y modes, Z Axis Features (DM5050C/DM5100)
_ H (intensity modulation) ¢ Basic DCV Accuracy: + 0.25%
08 3344, 5 Function * Rise time 8.5nS or less. ¢ AG/DC Voit & Amp, Ohm

[1]+ [2] + [3] +o0s3024

¢ Frequency Counter
100MHz, 7 Digit LED Display

""BEST BUY!™

o Full TV Trigger for TV-V & TV-H
¢ Acceleration Potential 12kV

¢ Variable Hold Off

¢ 16ns ~ 1.0s Time Base

July 1996, Popular Electronics
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N

¢ Function Generator ¢ 60MHz (X1.X10) Probe Kit: 2 sets « 9 Function / 42 Range
0.02 Hz to 2.0 MHz * Power: 115/230V AC o Multimeter
Ohm: Up to 2000MQ
Digital Engine Analyzer| Capacitance Meter |Pen-Type DMM w/logic| Multifunction DMM Amp: AC/DC 2 Amp
¢ Extended Capacitance Meter (3 Range)
Reg. $779. $69.00 | Reg. s79. $49.00 keg. $79. $59.00 Reg. $99. $64.00 0.1pF - 20,000pF
DM4050 i Zero Adjust Knob
DaM23Q . CM210 DM150 «312Digt | * 119 tamp
 Engme * 3172 Digt + 3172 Digt * Basc Aoy | DM5100, Wide Range w/Logic
Taco, Dwell, LD F ) 2“3' g':;"ay ' o Heawy Duty, | 11 Function / 45 Range
Duty Cycle * 0.1p-20,0004 s AutolsiManug, 204 ACDC | o Auto Power OFf
+ DMM 9 Ranges ¢ DCV, ACV, Resistance 20MO
DCV, DCA, + 0.5% basic ACA, DCA, @ « Capacitance | © Data Hold & Peak Hold
« Temperature Accu. ¢ Logic « Freq.upto | ® Freq: Up to 20MHz
0~ 1999°F . ii?b‘\dluﬂ ! gggagl'g L 20MHz » Amp: Up to 20A AC/DC
:8m?nmy « Test Leads & o Diode e ¢ Ohm: Up to 200Ma
* Holster, Temp. Built in o Continuity « Continuity J Capacnaﬂce: 1p - 200uF
Probe, Clip Leads Socket o Deluxe Holster | ® Logic: TTL, TR hFE

FANAC el

P.0. Box 744, Lake Forest, CA 92630-0744

Onder & Grce Catalog

800-532-3221

(714) 586-2310 Fax (714) 586-3399
CIRCLE 30 ON FREE INFORMATION CARD

www.americanradiohistorv.com

PS 540 DG Power Supply
reg. $399. $249.00

= Short & Overload Protecticln__

¢ Diode, Continuity Beeper
¢ Alligator Clip Test-Leads
¢ Lead Holders/Velcro Strap Holster

DM5050C, DMM + Capacitance

C———
VISA.
——
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Are Cable Compames
Sucking You Dry?

Take a Bte out of High Rental Fees

with your own

Converters & Descramblers

Everqueste PanasoniceJerroldeZenithePioneere Scientific Atlantae Oake Eagles HamlineTocom

1 porder 1 800 624-1150

Call today for a FREE catalog!

Member of M mber f
National Consumer nal Consume!
Cable Association C bl Assocn tion

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 identificatlon purposes only. We are in no way Iimplying that any of the
products in this advertisement are original equipment. M.D. Electronics is in no way affillated with the above mentioned companies or

corporations.
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CABLE TV
JESGRAMBLER

& GONVERTERS

Jerrold, Scientific Atlanta, Zenith, Tocom,
Panasonic, Oak, Stargate

KA
TRONICS

' 14937 Industrial Road
Omaha, NE 68144

.

FOR A FREE CATALOG OR QUESTIONS CALL:

1-800-723-177

www.americanradiohistorv.com
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1-800-325-2264

$20 MINIMUM ORDER
CALL NOW FOR YOUR
232 PAGE FREE CATALOG

1-800-325-2264

HOT PRICES ON POPULAR SEMI‘S

Order N° Brand Min Price PP .
BU208  TESLA 10 $1.49 “
BU-208/0 TOSHIBA 1  4.50 -
2N-3055 TESLA 10 0.60 \
oN-3773  TESLA 5 120

25D-1398 SANYO 10 143
25D-1650 SANYO 5  1.69 —
STRD-1005 SANKEN 1 4,15

STR-30130 SANKEN 1 2.66

STRS-6301 SANKEN 1 8.50

TA-7777N  TOSHIBA 1 6.96

TDA-2005 SGS 5 149

COLOR CODED <=, 20\__‘3/,
LEADS HEAVY DUTY
ORDER N2 56-500

¢ 11" Long Wire Lead

« Insulated 12" Alligator Clips

¢ 20 Gauge Wire Size * 10 Leads
e BLACK, GREEN, RED,YELLOW, WHITE

SOLDER WICK
« Solder Remover =% 85¢

slength§ Feet — =1, v%:

ORDER N 51-1050 "™ 2pcs:

TEMPERATURE CONTROLLED
SOLDERING STATION

» Adjustable Temp.: 300°F - 790°F - 150°C - 480°C
» Grounded Tip for Soldering :

Static Sensitive Devices, Heater Aid.
= {_ed Power Temperature Indicator
» Overheat Protection W/ Temperature Control
» Auxiliary Grounded Terminal
» Comes in digital LED display
* 48 Watts soldering iron

ORDER N¢ 51-1035

4225 N.W. 72nd £

WHEN ORDERI

()@ CODE PE96

PLEASE MENTION

1 MHZ FUNCTION
GENERATOR

Features

NG

items are subject to availability.
Prices are subject to change without

any prior notice.

FLYBACK

TRANSFORMERS

P
=% 50 =
Replaces %‘e

GOLDSTAR 154-074R
ORDER N© 63-0189

TUN-O-WASH"
ORDER N2 30-0100

=fra=

(CFC Free)

Fast drying electronics

grade cieaner for tuners,
controls and PC boards.

« Wider than speclﬂed =

frequency response * High deflection fac- —

tor of 1mV/div.» Wide dynamic range up to 30MHz without wave-
form distortion * Algebric sum of CH1 and CH2 * Low drift with com-
pensation circuit * Superb trigger sensitivity « Maximum sweep rate of
video signals with internal TV sync. separator « Jittiess trigger circuitry
+ CH1 slgnal output terminal available  Variable trigger hold-off * High
precision X-Y phase difference measurement up to 50kHz * Built-in
function generator with BNC output of 50Q and TTL  Three kinds of
waveform are available with 50Q output * Flat output waveform fre-
quency up to TMHz

Specifications:

Vertical deflection: * Bandwidth :DC coupled (DC to 20MHz normal),
AC coupled :(10Hz to 20MHz normal) * Deflection factor: 5SmV/div to 5V/
div in 10 calibrated steps of 1-2-5 sequence * Rise time: 17.5n8 or less
Horizantal deflection: » Time Base A: 0.2us to 0.2S/div in 19 calibrated
steps.1-2-5 sequence * Uncalibrated continuous control between steps
of at least 1: 2.5,

& DIGITAL MULTIMETERS DALCO

NEW!  Digaal
* Overload protect 1000VDC or
peak AC on all other ranges
* Input impedance 10M Ohm on
all ranges * Base accuracy range
+0.5%to + 1.0 % * Resistance
200Q, 2K, 20K, 200K, 2M, 20M
¢ Audible continuity response

TUN-O-'NASH is excelient cleaner and
degreaser for tuners, controllers and PC boards.

e Deslgned 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)

VCR ALIGNMENTTOOL KIT

ORDER # 50-888 _{rézjé;g

Tle et poputan

* VCR Head puller
* Retaining ring
remover

¢ 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 Reverseable screwdrivers (Small-Flat-Philips)

ORDER N 82-1055

Universal Audio/video Remote

¢ 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 al-
lows time to replasce batteries without re-
programming * Programming reminder sticker
inside battery compartment * Sleep time for 60,
30, or 15 minutes(according to your TV} » Set key
recessed to prevent accidental deprogramming ¢
Spanish instruction included. Requlres four AAA .
Batteries (not |ncluded)

lower than 50Q  DC Voltage
200mV, 2V, 20V, 200V, 1000V
AC Voltage 200mV, 2V, 20V,
200V, 700V

ORDER N2 50-815

LOGIC Probe
ORDER N251-1015

» Length: 8 inches Q‘?B 99
¢ Range: 4.5 To 15 VDC

« Includes Test Leads ¢ Compatible With
TTL,DTL,RTL,HTL,CMOS, NMOS Logic
« Alloy 60/40, tin lead, non

corrosive flux, Diam. 1.2mm

ORDER Ne 51-1005 &._,$3 =

SOLDER ROLL

¢ 1 LB Spool

¢ 370 deg F melting point
* Fastest solder

MAGNAVOX

Smart. Very smart

=*¢Q 95 =

- Cable (11 brands)

- VCR (68 brands)

» TV (77 brands)

» Compact disc and
Laser Disc (94 brands}
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Check Out
What
$ We

Fantastic DMM Offerill
Don't let the price fool you. This meter is a
digital multimeter designed for engineers
and hobbyists. Equipped with 5 functions
and 19ranges. Eachtest positionis quickly,
and easily selected with asimple turn of
the FUNCTION/RANGE selector rotary

switch.

- Rubber Boot Included our

Dispiay. 3-1/2 Digit LCD, 21mm Figure Height Best
with Automatic Polarity Offer

Overrange Indication: 3 Least Significant, Ever

Digits Biank
Temperature for Guaranteed Accuracy:
23°C15°C RH<75%
Temperature Ranges:
Operating: 0°C to 40°C (32°Fto 104°F)
Storage:-10°C to 50°C (14°F to 122°F)
Power: 9V Alkaline or Carbon-Zinc Battery(NEDA180.
Low Battery Indication: BAT on Left of LCD Display.
Dimensions:188mm long x 87mm wide x 33mm thick

Net Welight: 400g $
1 9 any afy

ona

High
Quality
Full Sized
DMM

DC Valtage (DCV)
Range: Resolution: Accuracy:

200my  100uV

2000mV 1mV

20V 10mv #(1%rdig+2dgts) Resistance ()

200V 100mv Range: Resolution; Accuracy:

1000V 1V 200Q 100maQ

Maximum Allowable Input: 1000V DC 20002 1Q

or Peak AC 20KQ 100 +(1.2%Ag+2dgts)
DC Current (DCA) 200K 1002

Range: Resolution: Accuracy: 2000KQ  1KQ

200pA  100nA 20MQ  10KQ +(2%dg+100gts)

2000uA 1pA N Maximum Open Circuit Voltage: 2.8V

20mA  10pA (1. 2%dg+2dgts)

200mA  100pA Diode Test

10A 10mA +(1.2%dg+2dgtsy  Measures forward voltage drop of a

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

semiconductorjunctioninmV test cur-
rent of 1.5mA Max.

AC Voltage (ACV)
Range: Resolution: Accuracy:
200V 100mvV (1. 2%ag+10agts)
750V v
Frequency Range: 45Hz-450Hz
Maximum Alfowabie Input: 750V rms

Continuity

The beeper will sound when the resis-
tance of Circuit under measurement is
less than 30Q.

Response: Average Responding. Cali-  hFE Test
brated in rms of a Sine Wave. Measures fransistor hFE.
CATNO DESCRIPTION PRICE

9300G Rugged High Quality DMM with Rubber Boot $19.00

Switchable Scope Probe Sefs
(Selectable X1/Ret/X10) These high
quality scope probe sets are for oscil-
loscopesup to 60MHz (model HP 9060)
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.

PRICEEACH
CATNO DESCRIPTION 1 10 100
HP-9060 Scope Probe Set DC~60MHz $16.49 $14.49 $11.58
HP-9150 ScopeProbeSetDC~150MHz 2495 2195 18.62

I|IIIII5EE

OUR ON-LINE CATALOG AT

http://www.cir.com

resolution and excellem line width
contral. High sensitive positive resist
coated on 10z. copper foil allows you to go direct from you
computer plot or art work layout. No need to reverse art.
Single-Sided, loz. Copper Foil on Paper Phenolic Substrate

PRICEEACH
CATNO DESCRIPTION 10 50
PP101 100mm x 150mm/3.91"x 5.91" 8255 $190 $1.70
PP114 114mm x 185mm/4.6" x 6.6" 298 245 198
PP152 150mm x 250mm/5.91" x 9.84" 540 398 3.60
PP163 150mmx300mm/5.91"x11.81" 615 448 410
Single-Sided, 10z. Copper Foil on Fiberglass Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
GS101 100mmx 150mm/3.91"x5.91" § 3.90 $2.98 §2.4C
GS114 114mmx 185mm/4.6"x 6.6" 480 349 320
GS152 150mm x 250mm/5.91"x 9.84" 869 598 578
GS153 150mmx300mm/5.91"x11.81" 1020 720 6.80

Double-Sided, 1oz. Copper Foil on Fiberglass Substrate

PRICEEACH
CATNO DESCRIPTION 1 10 50
GD101 100mmx 150mm/3.91"x5.91* § 507 §3.68 $3.38
GD114 114mm x 185mm/4.6"x 6.6" 595 429 3.9
GD152 150mmx250mm/5.91"x9.84" 1047 739 698
GD153 150mmx300mm/5.91"x11.81"  11.95

8.3C

8.69

Etching Chemicals/Ferric Chloride
Adry concentrate that mixes with waterto make
1 pint of etchant, enough to etch 400 sa. inches

of 1oz board. PRICEEACH
CATNO DESCRIPTION 1 5
ER-3 Makes 1 pint $3.50 $2.75
Developer This product is used as the
developer on our positive photo-resist
printed circuit boards. Includes instruc-
N - tions. 50 gram package, mixes with water,
- 0 PRICEEACH
CATNO DESCRIPTION 1 10 25
POSDEV Positive Developer $ .95 $ .80 $ 50

Etching Tank This handy etching sys-
tem willhandie PC boards up to 8"x 9", two
at a time. Ideal for etching your PCB's!
Systemincludes anairpump foretchant
agitation, a thermostatically controlied
heater for keeping etchant at optimum
temperature and a tank that holds 1.35

gallons of etchant. Atight flf‘nng lidis also supplied to prevent

evaporation when system is not being used. Typical etching
time is reduced to 4 minutes on 10z. copper board!

REDUCES ETCHING TIME!
DESCRIPTION PRICE
Etch Tank System $37.95

desoldering pumps are designed for easy m
one hand operation for fast, efficient

desoldering. Double O-ring piston seals for maximum suction.

CATNO
12-700

Desoldering Pumps
These powerful plastic body

PRICEEACH
CATNO DESCRIPTION 1 5 10
08-3668  Large Desoldering Pump  $15.89 $13.49 $11.95
08-366E Regular DesolderingPump  10.89 859  7.39
08-366TIP  Replacement Tip 195 195 195

www.americanradiohistorv.com
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@ecfronic Soldering System Here's the ideal splution  Electronic Soldering System with LED Display \
when Temperature Control is required. Easy to use Deluxe temperature controlled system with LED

slide control allows user to set system from 300°F to display for maximum accuracy. Temperature is

840°F. Voltage to iron from control unit is 24V Iron ﬁl adjustable from 160°-480°C (320°-900°F). Ironheat- %

heating power is 48W. Replaceable 5.3mm tip is ing poweris 48 Watts. Runs on 24V from controller
standard. Replocemenf irons and tips are available. unit. Replacement irons and fips are available.

85 é‘n P158 PRICE EACH PN Tip size is 5.3mm. PRICEEACH
CATN DESCRI N 1 CATNO  DESCRIPTION 1 5
SL10 Temp Controlled $56.00 350 00 SL30  Deluxe Soldering $86,00 $75.00
Soldering Iron ( System w/LED AS LOW AS 575
SL24V  Spare24VSoldering 1050 7.50 SL24v  Spare 24V Soldering 1050 7.50 4
Iron Iron for SL10 or SL30 | 4
Replacement Tips for SL10/SL30 We now offer a variety of replacement
5 P P PRICE é\c“ tips for the SL10/SL30 soldering stations.
' i CAT NO DESCRIPTION ! 5 PRICE EACH
821 1/32" Pencil Tip $1.39 $1.19 CATNO DESCRIPTION 1 5
' 822 1/32" Pencll Tip 1.39 119 825 1/8" Chisel Tip $1.49 $1.29
823 1/64" Pencil Tip 1.39 119 826 3/64" Chisel Tip 1.49 1.29
824 1/1&" Chisel Tp 1.49 1.20 827 3/64" Pencil Tip 159 1.39
821 822 823 824 825 826

Ball Bearing 12V DC Fans

/‘/'\4\
4 ‘/’

These High Quality Fans feature Ball Bearings and Brushless DC PRICEEACH
Motors. All of them are designed to meet UL CSA & VDE CATNO 1 10 25 100
Standards. Design these fans into power supplies, computers CSD4010-12 $9.88 $ 6.38 $5.48 $4.87
or other equipment requiring additional air flows for heat CSD 6025-12 9.38 591 5.41 4.71
removal. These fans are regular Circuit Specialists stock items  CSD 8025-12 8.88 5.85 519 4.49
— they are not surplus. CSD9225-12 8.95 6.14 5.29 4.59
INDUSTRY 31_:51' PRICING! CSD1225-12 11.45 8.96 7.82 6.85

Specifications START INPUT STATIC

DIMENSIONS vomse VCLTAGE CURRENT AIR FLOW PRESSURE SPEED NOISE LEVEL
CAT NO (MM) ) ) (A) (CFM) (INCH-H,0)  (RPM) (dB) WEIGHT (g)
CSD 4010-12 40x40x10mm 12 g 0.06 5. 0.19 5,500 26 20
CSD 6025-12 60x60x25mm 12 5 0.13 13.7 0.165 4,500 28 65
CSD 8025-12 80x80x25mm 12 5 016 37.8 0177 3,000 31 80
CSD 9225-12 92x92x25mm 12 5 0.32 42 0.18 2,800 37 95
€SD 1225-12 120012005 12 5 0.35 62 0.180 2,500 42 135

e SOLDER <+ SOLDER -

o SOLDER <+ SOLDER -
We stock high quality 60/40(Sn%/Pb%). .031"
and 63737, .031" diameter. Thisis prime JIS
certified solder that we maintain as a
regular stock item (it is not "Left-overs,
Rejects or Surplus”) and you can buy it £
from us at a fraction of the price that
you are used to.

o | This black and white monochrome CCD Cam-
era is totally contained on a PCB (70mm v
x 46mm). The lens is the tallest compo-
nent on the board (27mm high from
the back of the PCB) and it works .24
with light as low as 0.1 lux. It is IR & :
Responsive for use in total dark- @
ness. It comes with six IR LED's on poara. It connects 1o any
standard monitor, AUX or video input on a VCR or through a

Tired of Paying Inflated ! " :

Prices for Solder? PRICEEACH video modulator to a TV. Works with a REGULATED 12V power
CATNO DESCRIPTION 1 10 25 supply (11V-13V). Hooks up by connectiongthree wires: redto
RH&60-1 1-b. Spool, .031", 60/40 $ 6.90 $ 596 $ 5.30 12V, black to ground (power & video) and brown to video
RH63-1 1-lb. Spool, .031", 60/40 695 610 541 | signaloutput, PRICE EACH
RH60-4 4.4-b, Spool, .031", 60/40 2400 21 90 17. 92 CATNO DESCRIPTION 1 5
RH60-TUBE 6-0z. Tube, .031", 60/40 99 CA-H34A PCB Mounted IRCCD Camera $12500 $109.00

I""" SEE OUR ON LINE CATALOG AT
sEssnns hHp://www.cir.com

RECEIVE OUR LATEST
CIRCUIT SPECIALISTS, INC. | 135 PAGE CATALOG!

soo'diisaos oo F
602'464'2485 greoqtslo%rdi'ng sfupplie(;s, BE st?pprﬁ.e%. ini
602-464- 5824(FAX) o A Rl e

] - puter parts, plus much, much more. FAX us

\ WE ACCEPT: s - your name and address or call 800-811-

5203, ext. 5, o leave a message on our catalog request line. /

soIu04108|3 Jeindod ‘9661 AN

©
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CALL TOLL FREE WRITE FOR A
(800) 292-7711 C&S SALES FREE 60 PAGE
Se Habla Espanol EXCELLENCE IN SERVICE CATALOG!
M-6000 TK-3000

Features: 389 95
* Computer Interface and -

Software with RS-232 Output .
* Frequency to 4MHz T;‘:'ﬁﬂ':‘:::i:f:
* Capacitance to 40nF + SH-1 - Soidering Iron Stand
* Large 3 3/4 LCD display - 572 -Long Nocs Prers

° * ST-30 - Deluxe Wire Stripper
* Temperature to 1999°F Al o s

* TTL logic . * ND-3 - 3 pe. Nut Driver Set
\, * TL-8 - Precision Screw Drivers

° Dat?/ Peak hpl_d e‘“ « ST-6 - Screw Driver Slotted 3/18”
*Audible contiuity p oL s TSR
* Auto pOWGI’ off « SP-2 . Solder ?mp A ptrc:fessicf)nal tgchni::ian servi%e tool kit din a

it i i * ST-20 - Safety Goggles metal reinforced tool case with heavy-duty
* U!“t indicator s 95 :gf‘gf:"?";:‘” Driver  handle and locks. A removable pallet han-
* Diode Test - S e o) dles most of the tools listed with more room

for tools and parts in the Jower half.

2MHz Function Generator MX-9300 Four Functions in One Model XP-581

+ Sine, Square, Triangle, Pulse and * One instrument with four test and measuring systems:
Model 4010 Ramp output 1.3GHz Frequency Counter « 2MHz Sweep Function Generator 4 Fully Regulated DC Power Supplies in One Unit

 Variable duty cycie 31 95 95 @ Digital Muttimeter < Digital Triple Power Supply
-

(0-30V @ 3A, 15V @ 1A, 5V @ 2A) 3479 95
]

4 DC voltages: 3fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A
1 Variabie - 2.5 - 20V @ 2A

Digital Multimeter | Digital Multimeter = Fluke Multimeters

N o : 80 Serles
Modsel EDM-83B Model M-1700 e ;,M”g gﬁﬁrglﬁf. . Model 5 § ‘
L& ode .o N 5 o ol h
169 $492.95 [ |k ke WEEES
J Model 79ii . |

i ;
18 Functions including freq to B&K Precis i
i s ion Multimeters
MiZ; can o 40u, IndctAncejto 11 functions including freq to 20MHz, K THErE. Model 391 ... $149 Model 388A .

40H, True RMS, Data ()
. A r cap to 20uF. Mesets UL-1244 safety [ Model 390 ... $139 Model 2707 . $79
Hold/min./max,/avg., TTL fogic. § o0 e i | Model 389 ... $109 Model 2860A . . $85

Kit Corner XK-550 Digital / Analog Trainer

’ ! Elenco’s advanced designed Digital / Analog Trainer is specially
over 100 kits available designed for school projects. it is built on a single PC board for maxi- |
mum reliability. It includes 5 built-in power supplies, a function gener-

PT-223K s . T TR i " ator with continuously sine, triangular and square wave forms.
$45.% ’ ’ 4 1560 tie point breadboard area.

Ghonelk Fiber Optics Technology XesS0
with with training course Assembled and Tested

o 4 Moc::l ;g;sox $1 69-95

course.
Model AM/FM-108K M-1005K [ ;‘K'55°K‘ K';
Transistor Radio Kit Compact | . 1 39 9
S— 3 £ol [ |

Multimeter
329-95

Tools and meter
shown optional

WE WILL NOT BE UNDERSOLD C&S SALES, INC. 7D IPEEEE B ACK
(-

July 1996, Popular Electronics

UPS SHIPPING: 48 STATES 5% CARPENTER AVENUE GUARANTEE
- 150 W. CARP
OTHERS CALL (55 min. / $15 max.) it il ' "o FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
IL RES. 8% TAX FAX: (847) 541-9904 (847) 541-0710
CIRCLE 32 ON FREE INFORMATION CARD
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FREE PROBES OSC|LLOSCOPES WRITE FOR A

WITH ALL A \ FREE 60 PAGE
SCOPES Lowest Prices of the Year! CATALOG!

Japan Quality Qua“ty SGOPQS bv Elenco

But not Japan Prices!

Hitachi
Laptop Color et ,
Digital Scopes et % gy Ceeievie,

) '°“M .’

e e

e — ””"”,””””HIW

60MHz 40MHz 25/30MHz
> pDs-603 $1350 s-13a5 °569 DsS-303 $1095

150MHz 60MS/s VC-5460 $3695 L. .
50MHz 30MS/s VC-5430 $2695 i ° Analog / Digital Storage < Analog with Delayed Sweep * Analog / Digital Storage

20MHz 15MS/s VC-5410 $1795 * 20MS/s Samp"ng Rate s-1 340 3489 S-1330 3439

100MHz $
VC-6145 - Storage $-1365 795 ¢ Analog ¢ 25MHz Analog

4 Channel 100MS/s . . $4795 . Analog w/ Cursors 2 Delayed Sweep
VC-61565 - Storage 100MS/s $3995

VC-6545 - Storage 40MS/s $2995 S-1360 $759 ' v —p——— $-1325 335

V-1585 - 4 Channel . . ... $2095
V-1565 w/ cU:rci,r:: * Analog with Delayed Sweep * 25MHz Analog

50/60MHz

VC-8525 - Storage 20MS/s $2795
VC-6524 - Storage 20MS/s $2295
V-695 - B0MHz w/ Cursors $1549

| ANALOG
Model Ban . Sweep Rate Video Component Beam
Hz Channels Max ns/div Vnc Taster Find
V-500 - Battery Operated . $1795 : o0 L M ves v
10ns/div Yes

20MHz f i 10ns/div Yos

VC-5025A - 20MS/s 5'1325 :g?\:;::: ¥::

DS DMM
D s DIGITAL STORAGE
odel log No. of Sampting Memory Internall Pretrigger Output
DSO w/ DMM — Chagnoll 2(;’1”:;75 Ch;anol Blcted p o 25%50
E , 25, 60,75 RS2
VC-6523 - Storage 20MS/s $1995 DS-603 20MS/S 2K Yos 0 35 5078 Reass

$a49 l_
V 209 - Battery Operated . $1425

B&K Precision at Discount Prices Fluke Scopemeters

20MHz Analog Model 1541C B s : $1225

2120 - $389.95 40MHz and Dual Time Base i

Model 2260
2125 - $539.95 $695 $1795
Delaygj Sweep Dual Trace $1225 $1795

Model 2160 Model 2190A $2945
60MHz Dual Trace 100MHz 3 Channel $2095

$949 $ 1 379 Call or write for
: complete specs.
Dual Time Base * Delayed Sweep | Dual Time Base * Delayed Sweep

WE WILL NOT BE UNDERSOLD C&S SALES, INC. L:d 15 DAY MONEY BACK

GUARANTEE

UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE =)
OTHERS CALL ($5 min. / $15 max.) WHEELING, {L. 60090 P:x:‘;;ﬁgrﬁﬁzm‘gﬁzgﬁmlle

IL RES. 8% TAX FAX: (847) 541-9904 (847) 541-0710
) CIRCLE 32 ON FREE INFORMATION CARD
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INSTEK
20 MHZ, 2-Channel,
OSCILLOSCOPE

# model #05-622B

# 20MHz, Dual Channel

# High Sensitivity 1mV,/DIV
# TV Synchronization

# 7 axis input

# ALT Triggering Function
# Hold Off Function

# Trigger Level Lock Function
# CH 1 Output

# Includes Probes (x1, x10)
# 2 Year Warranty

PRINT 4,

Products International :

Test & Measuring Instruments

T S (=

800-638-2020
T SR

Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service

8831 Brookville Road, Silver Spring, MD, 20910 * 800-638-2020 * Fax 800-545-0058

CIRCLE 45 ON FREE INFORMATION CARD

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and

PROGRAMMING with
the New AES-10 .+

The AES-10... a complete a .r.'-‘
learning system, a complete v
embedded control system.

Extensive manuals guide you

through your 8051 development project.
Assembly, BASIC, and C programmable.
All hardware details. complete schematics.
Learn to program the LCD, keypad, digital and

analog I/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 /O * Builtin

| Logic Probe » Power supply (can also be 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). |

AES-10 $285 Complete Free Info Pack, M/C Visa

Money Back Guarantee 714 - 550-8094

Fax 714 - 550-9941
w CALL 1 - 800 - 730-3232

970 W. I7th Si., Sania Ana, California, 92706 USA

e S

Low Cost CAD Software
for the IBM PC and Compatibles

Now In Windows™

@i Design &
Simulation
4
PCBwm | ¢ ‘\——.—_.r

+ 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 simutator (SuperSIM) allows you to check logic
circuitry quickly before actually wiring it up. Works directly within the
Superzﬂi) 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 Iibrarxhand a separate interactive logic
viewer are available in full-featured SuperSIM+ for only $399. Library parts
include TTL, CMOS and ECL devices.

s 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.

Write or call for free demo disks: \|/,
MENTAL AUTOMATION, .|
5415 - 136th Place S.E.
Bellevue, WA 98006
(206) 641-2141
BBS (206) 641-2846

www.americanradiohistorv.com
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FM STEREO
TRANSMITTER
Own your own FM radio
station. Any stereo sig-
nal you plug into the FMST-100 will 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
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" x2.5" x 3"

Cabinet $8.95 i $29.95

PHONE

2 TRANSMITTER

Small but mighty,it fits
anywhere. Phone line
powered, never needs
batteries. Transmits both
sides of a phone conver-
sation loud and clear, wireless, to any FM
radio at great distances. Variabie 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 KIT $12.95

SUPER SNOOPER

BIG EAR
Listen through walls,

FMST-100

KIT$ 39 -

Many of our klts are available
completely built

\_~/ The
“ZAPPER II”

With it’s new and improved design it will
not only test your radar detector...BUT it’s
tuned to the amateur radio band .

* While your out on American highways personally test
yours and your fellow travelers radar detectors.

The “ZAPPER II" is a 10.450 GHz to 10.550 Transmitter

BUILT$4995

FM MICROPHONE
4 Small but mighty this little jewel
will out perform most units
many times its price. It really
stomps out a signal. The WM-2 kit
£ | is a butfered wireless mike that
operales from BOMHZ to 120MHz FM, the irequency of any
broadcast FM radio. Includes a mini-electret mike. 6 to 12v DC.
SIZE125 x . WM-2 KIT $14.95

MICRO-MINIATURE
PHONE TRANSMITTER
We haven't seen a smaller phone
ransmitter than the MMPT2 kit.
d Powered by the phone, it requires no
battery. Transmits both sides of a
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.
The MMPT2 is undetectable it propery installed, Unit has sur-

face mounted parts, you install the leaded parts. Size .45 "x 6"

MMPT2 «t $29.95

MICRO-MINIATURE

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 conver-
sation to an FM radio, tunabie 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 35x.9°

MMWM5 KT $34.95 A

d hear conversations
across the room. Add
a parabolic reflector
and hear blocks away.
The BIG EAR can be hidden about any-
where. 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

BUILT $29.95 KIT $10.95

This Manual contains schematics,
parts lists & P.C. board layouts for

\ many of the Rainbow Kits. Use your

own parts to construct our Kits.

KIT BOOK $14.95
$9.95 with the purchase
of any kit.

632nm the brightest
laser pen we've seen.

INCLUDES 2 AAA Batteries
PEN SIZE: Aprox. 5.5"x .5"

Complete with

* Professional headset

« Ultra sensative microphone
« 12” parabolic refiector.

* 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.

suit $149%

12"
PARABOLIC

REFLECTOR BE-1

TV NOTCH FILTER

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.

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.
kit $14.95

FOR CHANNELS
2thru 22

ONLY

DF-222
Please add sufficient postage First ib $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 2

6227 Coffman Rd. * Indianapolis, IN 46268
FAX 317-291-7269 60

ERERE
VISA.
="

CIRCLE 137 ON FREE INFORMATION CARD
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EARN
MORE
MONEY?

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

. ;| No previous experience needed!

No costly school. No commuting to class.
The Original Home-Study course prepares
you for the *“FCC Commercial Radio-
telephone License.” This valuablelicenseis
your professional *‘ticket” to thousands of
exciting jobs in Communications, Radio-
TV, Microwave, Maritime, Radar, Avionics
and more...even start your own business!
You don’t need a college degree to qualify,
but you do need an FCC License.
No Need to Quit Your Job or Go To School
This proven course is easy, fast and low
cost! GUARANTEED PASS—You get your
FCC License or money refunded. Send for
< FREE facts now. MAIL COUPON TODAY!
Or, Call 1-800-932-4268 Ext. 240

"D T e e e T
]

commanbD PRODUCTIONS
FCC LICENSE TRAINING, Dept. 240
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

]
]
]
] NAME -
]
]

July 1996, Popular Electronics
-

ADDRESS _

L----

SEC L2
CONSUMERTRONICS
2011 Crescent Dr., P.O, Drawer 537
Alamogordo, NM 88310

- - - Please order by Mail or Fax only - - -

an;’ &505)434-0234, 439-1776 (or-
ers only. if you get volce, enter “#11 any time), 24-hr

5505)439-8551 (BAM-8PM MST,Mon-Sat)

slates directly to your order or prospective order.

3 Visit our popular home page - tell yout
s.aol.com/wlzguru/hl-tech.html

Web Page.
Irignds: http:/fu
ver $200+
ms in st

IO SR e e

Postal M.0. Is fastest. VISA, MC CC OK. I:DD‘SAQ-

$999), add $8. Naw Catalog (200 + offers) $2 w/|

order, $5 whb (no CC), $2410reign. NQ dealers,
Since 1871. As seen on C88 80 Minutes,* Forbes,

etc. By John Wiltlams - former Lockhead Senlor Engineer,
NMSU CS Professor, DOD Electronic Weapons Englneer,
NIH Health Physiclst. Sold for aducational pyrooses ony

3§ MAC [lix, PC4BE (or better), pesipherals,
new surplus electronic parts, test equipment - buy, trade.
*All softwars supports all IBM-PC systema

Off-the-Shelf HARDWARE
Van Eck Systems Data Card ReadetWriters &
ATM3 & REEMuWaveRadarUitrasonicARLIght/}
Sound DetectorsRecelversXmittersJammers/
Blasters & Security/Surveiltancek Neurophone/]
RifeHleronymus/Resonant Crystal Radionlcs 4
EM LabWeaponryCountermeasures Volce Dis-
guisers & ESS intinity Deviceslineman's Hand-
setskBugTap DeteclovBlasteraPhone Color
Boxes & DTMF Decoders kBumper BeepevChild
Finder#Panic ButtonkCarjackKldnap Follerk
Hidden Presence Detectors kHearing Assistork
Shriek Module 4 TENS & Subliminal MixevAmp &
Vortex Generator#6th Sense Communicator
Noise Cancel. SystemaElectronic Dowser

Levitator - many morel See our New Calalog!
SPECIAL PROJECTTS|
Wae design/bulld/obtaln/repair/modify/main-

taln/consult on any device/system/process/
project - electronlc/computer/mechanical/op-
tical (ex: phone/auto/securlty/radlonlc/1ab/
energy/HV/EM/RF/radar/ultrasonlc/IR/UV/
commo/consumer) for business/personal/in-
vention needs. Describe & Include $30 pre-en-
gineering fee (no obligation). Time & cost estl-
mates 7-10 days. Confldentiality guaranteed.

“ 1+ GBYTE DATABASE
Let us search our massive 1,03 GlgaByte M-
Tech Survival Database for you. Virtually ev-
ery major Hi-Tech Survival toplc covered In
New Catalog

depth. Some private flles. See

| CELLPHONE MODS

See our Catalog for our Infamous celiphone
modlfication gulde ($69) - detalled, compre-
henslve, covers all makes - 10 times more
Info than competitor's "gulde”). (Do Special
Projects above to get up-to-dale hardwareAoftware).
Em_D_MQ_u;g: As 2 speclal FREE service lo our CACP
customers, we will perform one EREE search of our masslve
csllphone database H requested within 30 days of your pur-
chase of CACP. Data now on callphones Is so great, we can it
in C&CP only that In greatest demand. Sesrch rssults not guar-
anteed. Aequest by mall {don't fax); Include 3 #10 SASE.

VOICE MAIL HACKING
How Volce Mall 8ox (VMA) systems are used and the
specific ways they are hacked. Includes ASPEN, MES-
SAGE CENTER, BIX, GENESIS, EZ. SYDNEY, PHONE
MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK,
ASVP, elc. Absolulely required for all users, sysops
and securlty personnell 339.

PBX HACKING
,U00s of "BXs are hacked lo te lune of § BillionsAyr
While ‘VOICE MAIL HACKING® detalls how VMSs are
hacked for “phun® and profit - including VMS methods
for hacking PBXs themselves - "PBX HACKING® ad-
dresses ALL Issues relating to PBX hacking, Includlng

Can your busl or agency affor

a SGO,OOO)Fhona fraud loss (the average loss due to

hacked PBXs)? As described In Forbes Magazine. $29
|| PHREAKING CALLER ID & ANI
Detaits on how they work and dozens of eHeclive ways
of defeating Caller {D, AN}, *69, *57, and Call 8lock-
Ing and *63. Also describes Caller (D, Ollnfl. Baige,
Cheese and CF Boxes, ESS, SS7, E-911, varlous
CLASS services, CNA, NON PUB DA, CAMA, DNR,
800-ECR, Diverters, Extenders, Canirex - more. $29.

Beyond PHONE COLOR BOXES

Dozens phone COi0r boxes described - many Circuiis.

Plus CII?Fnrvtlrdlnu. Conlluncln[, Phrll‘ Hislory,

Glossary, Divertars, Extenders, oo;x, REMOBS,
r

Bridging Heads & Cans, Oplocam, 3rd Parly and

many other non-box methods - more. $39.
HACKING ANSWERING MACHINES
How answering machines are hacked lo listen to - even

erase - messages, and to convert them Into minl-VMBs.
And countermeasures - protect yoursslf from snoops,
statkers, burglars and pranksters| $29.

|CREOIT CARD SCAMS
ardholders, merchanis, danks suifer § Billions in
losses annually because of credit card fraud. De-
scribes avery known means of credit card fraud and

scams. Protect yourselil $29.

AUTOMATIC TELLER MACHINES
ATM ciimes, abuses, vuinerabilities and defests ox-
aondl 100+ methods detalled, Include: P!rvslc

eg. E, cipher, PIN compromise, card counterf2)
magnetic stripe, false tront, TEMPEST, Van Eck, tap-
Ing, spooling, Ins|deéob, super-cool, vibratlon, Julse,
igh voltage - others, Case historles, faw, countemea-
sures, delalied security checkilst, labeled internal pho-
tos, figures. ATMs contaln up to $250.000 In cas| Re-
cent $350.000 ATM crime spree still unsolved] $39.

CONS, SCAMS & NDLES
Cons & scams and related swindles lieace Amesdicans
of $100+ Bllllon per yearl The most comprehensive
survlvat manual on cons & scams of all kinds - from

; | the classic to hi-tech. Delalis on 100s and many sarla-

tions. And countermeasures. Proteci yourselfl B39.

COMPUTER PHREAKING
Describes In detall how computers penelrate each
other, and how VIRUSES, TROJAN HORSES, WORMS,
etc are Implemenled. Dozens of computer ¢rime an:
abuse methods and countermeasures. Includes disk
filled with hacker text files and utilities, and the legend-
ary FLUSHOT+ protection system (Ed. Cholce, PC

gazine). BBS advice, d defeats, glossary -
much morel Manual + Disks* $39.

Beyond VAN ECK PHREAKIRG
vesdropplng on TV and computer video signals us-
Ing an ordinary TV described in detall. Includes zecu-
rity industry reports. Range up to 1 KM. Plans Inzlude

both the Consumertronics and the original Top Sacret
Van Eck designs| $29.

The HACKER FILES
ompilation of T0Us oi the best arlicies wiiten (in
ASCII) by top hackers & phreakers. Covers every ma-
or topic In hackerdoml 3 HD Disks* $59.

STOPPING POWER.METERS
As reported on CBS “60 Minutes™: How cert (]
vices can slow down - sven tloB' watthour s
- while loads draw tull powerl Device slmfl plugs
inlo one outiet and normal 1oads Into other outlels. Also
describes meter craeEp. overload droop, etc. Plans $29.

Q. MANUAL: External magnetic ways (applizd lo
the meter fisell) to slow down and stop watthour me-
ters while drawing full loads. Plans. $25.

1 How watthour meters work, calibration,
error modes (many), ANSI Standards, etc. Demand
and Polyphase Meters. Experimental results to slow
and stop meters by others. $25. Any 2, $47. All 3, B69.

UNDER ATTA
Elsctromsgnetic Interterance and Electronic Wespon
Attacks cause: Cancer, birth defects, and profound sy-
Chologlcal, d| and Immune

g glcal, car I
system disorders| Destructive 1o peopie, animals, plants,
equipmentl Inciudes mufgmuﬂm'ﬁ
%we nvestigated)| Includes how to verify and pinpolnt
MI and electronic attack sources, and et{ective couster-
measures. $29.

AINBLASTER: Tutrlal
and plans for poweriu C{RO%GNEH(:%JEAP)NS
and LAB DEVICES. Optimum circuits, freqs, wavefosms,

duty cycles, Intenslties. Thorough. $29. Both $49.

| MIND CONTROL
oncem ana lear increases over EM and uflrasofic ind

(and body) control y Imp |
Unfortunately, there Is much more misinformation and
disinformation published than facts. Some victims are
and halr *experts* and so-

called victims' assistance groups - one even demands
ihe golicing of the Internel to prevent and remove
osfings It doesn't approve ofl $39. Visit web paga at:

m://uun.aoi.com/wlx;uru/mlndcontrol.gnml

FIADIO'NICS MANUAL
citing electncal, electronic, etectromagnetic therapeu-
tie, diagnostic & preventive devices (mostly experimen-
-al}. History, descriptions, plans (dozens), avallabiitiea
2 Radlonlcs Devices trom earty to modem. While dmugs
cost $100s, eiectricity costs pennies] $29.
s Plans for 3 ma?r electronic therapeutic
devices of types approved by FDA. $19. Both $39.

HIGH VOLTAGE DEVICES
HV devices plans: Stun Gun, Taser, Ptod, Cane, Bims-
ter, Flagher, Zapper, AudioRFRadar Jammer, Fesco
Charger, Plasma & Van de Graalf Gens., Jacab's
Ladder, Gelger Counter, Ozone Gen., Fish Stunrer,
Plant $tim_, Kirlian, morel All plans for only $29.

STEALTH TECHNOLOGY
Ponce raoar s iascinatingf It also kas error rates of $0-
20%I Every known error mode - stealth method and
materfal used to minimize radar refiections - tactic and
slmeu‘y to fight unjust radar tickels (that cost You
$100s In Insurance and risk cancellation) - methodz to
detect and jam signals - fullv described! $29

SECRET & SURVIVAL RADIO
Oplimum survival and security radio equipment, meth-
cds, ireq allocations and voicetiata scrambiing/encad-
ing. Includes small recelversAransmitters, telemewy,
antenna optimlzations, remote monllorlng and cont ol,
securlty, survelllance, and uitrasonic, fiber-optic :nd
Infrared commo. 70+ circuit plans, tables. $28,

By an ORDER of the: MAGNITUDE
The mast comprehensive, hard-hitfing, hi-tech sur-
vival book ever wrltten| *oplcs include electronizs,
puters, energy, 4 I revenje,
aarms, etc |0 survive loJay's dangerous world. We all
face Increasingly financlally and physically brutal
timest Fleld-expedient use of technology in varlou:
threat and contlict environments and scenarlos. $49.

ROCK"‘ET'S RED GLARE |
ow (o design and ouild solid-propeliant amateur anc
survival rockets. Emphasis on X
installation of propelfanls motors, Igniters, etc. Incluces
list of commonly avallable materials, and the design of
lzunch pads and test beds and thelr electronics. $29.
FIREWORKS: How firecrackers (M-80s, biockbust-
ers, cherry bombs', small rockets, volcanos, founlales.
sparklers and salety fuses are made and colored.
Smple, cheap. common Ingredients. $9. Both $36.
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Spring Inventory House Cleaning

we'll Match Any Legitimate Deal!

323 Mill St.
Vienna, VA.

22180

Orders: 800 368 3270
INFO/Metro: 703 938 3350
BBS: 703 938 3781

» Prices subject to change
» Prices do not include freight
» Returns subject to 20% restock fee

AOR BEARCAT BCT-7 (Radio Shack SWL NEW I(706 LOWE HF150
AR2700 1 - 1300MHz $349 BearTracker with alert. pre- DX394 Fantastic perfomrtmce! Rugged HF. Full coverage.excellent
ARS000 _1-1900MHz $588 programmed. select your 15- 30MHz. AM. CW. SSB. Rec .1 - 200MHz. Xmit all Hf"" audio.
AR3000A .1-2036MHz $1029 slat.e. hear the action!!! 160 memories. Mate w/ most band. 160 - 6Mt, I@W. 2MT, Dynamics.
ARS000  10kHz-2600MHz' SCALL |National ads a1 $199.95 scanners for | 'OW all mode _ List $1560 Synchro
SDUS000  Spectrum Display $995.95 full coverage. AM. much
AR3030  30kHz-30MHz Special $599.95 List $399.95 more. Our Jan PC ad price $649.95
OPTOELECTRONICS while they Iasl..$369 SALE $1249 SALES$519
CUB .1-2800MHz counter $139.95
M-I 10Hz-2400MHz counter $234.95 AORAR2700 .. . | GRUNDIG YB305
3000A+  10Hz-3000MHz counter $334.95 ICFSW1 OOOT Scanner. .1-1300MHz. .1 - 30Mtiz. 88 - 108MHz. 30Mem.
Scout Counter Logger $449.95 | ALL Controls AM, FM, FMW_ 500 AM. FM, FREE KX2 Headset
. N ™ in M memories, RS232. LIST
Discounts on entire line...CALL! in Mic. Secure
’ . . . casselte. Opt. Digital 20 sec. $179.95
Scout40, AOR2700/8000 package available...$779/$1039 "fS'::'v ';gc‘:l"'; P e corlNShomt
visible, . 4Watt o
BEARCAT-UNIDEN OI:II The Hottest Selsling Reverse, compatible, NEW low
BCT-7 l;nelunfd sc/:)n by stale 2539 s || cB on treMarier Clock Timer. Tape Turn On. § Price! Reg. $399.95
BC220XLT Portable V/AUHF-800 4. : FREE KX-2 Headset
L 169.95
BCBYOXLT Base/Mob. V/UHF-800 $220.95 || " » SALE $349 SALE $129
BC3000XLT Portable 25-1300MHz $369.95 SALE $539 .
BC9000XLT Base/Mob 25-1300MHz: $389.95 | Global Positioning SANGEAN JEEP 1 Radio NV100-1
DRAKE SyStem ATS818 Fashioncd Night Vision -
Swg Portable $679.95 §GPS is sweeping | - 30MHz. 88-108MHz. UG the Now the
R8A New Desktop $1069 fthe indusiry. AM, CW, SSB. FM, SAVE 3:5':"3] ReueP_ puhllc
R8 Trade ins wanted. upgrade now! knowsyourilocaz over $100. ged and wagler
GRUNDIG vionialtitudes FREE reslstant, AM/ " ord 0
YB30S New digital. Special $129 ﬂ")“:jhefc mflhe KX2 lfM/Caslel)i,end fire spe.aku;."O' see at night. A must for
world 10 a few Head: ring water tight construction. Stores§ security, hunting. camping
YB400 All Mode, SWL. Special $17995 4 Evimble, mZ":‘ s 30CD's.8"D" (notincl). 120VAC siurgazing.
RI-15 Blocked aooI EO(‘)::::{" No Bk Call $429.95 |Mectan ‘ LIST $239.95 ASadiplonfricl; NV-100 100min, 1.4 lens w/ IR
-15 e - z' NaBlkCa . . s
‘ G & Eagle. ice i
RI00-11  Blocked 800-900MHz " 5671995 e my b b SALES$150 | SALES$179 |"“GalF <=
R7000 FCC qualified users only CALL $1839 SALE $ 199
R7100A-12 blocked 800-900MHz o Bik Call $1515 M GE SUPERADIO IIJAOR AR8000 OPTO SCOUT 40 SYSTEM PACKAGE
R9000 FCC qualified users only CALL $6250 Puts the fun back in AM/  Jgoan | Counter, Digital capture DEAL
FM DX’ ng, Larger ferrite f L
LOWE rod anteana. 4 |F. stages. 1900MHz, All of signal, Reaction Includes: Scout 40, Scanner,
HF150 Compact 30kHz-30MHz $519 Every mode with Tune AOR Scanner Scanner Mods, Interconnect Cable,
HF22SE  Table-op Europa HF $1099 [l oecas SSB. 1000 $000/2700, I year exiended waranty.
HF250 New Tabletop HF $1199 this memory. RS§232 output. ARSR000. Scout 40 $1039
HF250RS  Remote/Synchro Det. s13a9 e 10x100ch.. LIST s449 R2700. Scout 40 $779
REALISTIC/RADIO SHACK ‘5:;“ g RS232, OPTDB232 end your ARB000 & Scout 40 in
DX394 NEW HF, 15-30MHz, All mode $369 radio. Optional Amenna Shown nd we'll do the mods. inct. cable,
PRO26  NEW 200ch WX,25-1300MHz  $349.95 J"** gy SALE L e
. 1 Cl out system with your new
PR0O2037  200ch.. V/UHF 800, triple conv. $294.95 419
Ups. 44
PRO2030 NEW. 200ch. V/UHF 800 doub, conv' $220.95 JLSALE $59 } SALE $588 S 2 g $48
PRO2042 NEW, 100ch. 25-570/760-1300MHz: $399 PRO2042 Drake R8A SONY ICF7600G AIWA I;IS-TS$90
SANGEAN 100CH. 25-570/760- Time to UpGrade | Our Biggest Selier! All SWL. Itsa radio.. No, it's a N
ATS202  Mini digital 138W, AM FM $89.95 | 1300MHz (less cell), Top 4 Star(IBS), over 12 Synchonous detection. SSB. Key cassette...No, it's BOTH!
ATS606P w/Rec ANT AC adapt, 45 memo.  $169.95 ] End Scaaner. Save $100 improvements, over R8. input. 22memory g::? n:IM/fm:i:s rﬂfm:;g
ATS303  NEW, Digital 20 memories $89.95 g : channels. Opt AC 7= . Aute s“;‘; cassette player
ATS818  NEW low Price, .1 - 30MHz 3150 |ealE g not included! * Power: 2 A% (hef it ¢
sanNyY k apter $9.95
ICFSWS5 125 memo. AM/FM/SW SSB $34995 | $399 Now Just 51069 NOW $1 79 e e
ICFSW77 162 memo. .1-30MHz Synchro $459.95 ICOM R100
ICFSW100S 50 memo., mini shirt pocket system  $344.95 B . G NO BLOCKS CLOSE-OUT 566'00
ICFSW1000T NEW. all band synchro cassette $539 SAVINGS |oevor sisoomz 120 SAVE 50%
ICESW7600G Our Biggest Seller, all band/SSB $179 memory channels, 13.8VDC. Passport to World Band
ICF2010  Proven winner w/ air band $344.95 Té?gteo-clz(‘s opt 120VAC adaptor $19.95. Radlo $9.90
1-F acmrv Cell Blocked, FEB cag‘ un-BlocIl( }vfng scanner - 344 Demos vEslSTE. e varany Workd l':;dgks) ;I’]V zl;llzndbook
No Block available to FCC qualified users. o -
- ? - Cellular Blocked Not Restorable Up j:":l:i;:;sli\ssﬁ 1 ONLY $67 5 LIMITED QTY
. The most sop}::\sucale:j‘ accurate ’ All Davishmodels.off.er the r:osll [ 7400 [7415 [7425 | 40| 7400 Perception $134.95
an easy~lo-use weather stalions are now advances weather monllormg technal Ogy T inside - . ———_ B | =
even better. For years. thousands ot available. Whatever your weather cmi:::;d, T g . [. 8 TAIS Wizard lls SI38.35 E
people have wrned to Davis for weather  monitoring needs. one of Davis Hum inside . ¥ 7425 Wizard 111 $169.95 <
monitoring equipment for their homes and  models is sure to offer a practical outside 1 opt 7440 Monitor 11 $349.95 B
offices. schools, fire stations, factories. and versatile solution. B . |/ 1 . . O
and farms. Now Davis introduces anew  Add computer software, ! Rzmlrllc [ on | O | Op 7852 Rain Collector $69.95 S
line with redesigned displays and expand your system with Time/Date I d =1 ‘ 7859 ExiTemp/HVM $89.95 o)
keyboards. new features (including plots-g;aphs and more! Wind Specd \ . .|| 78627866 IBM/MAC $149.95 8
humidity. dew point, and barometric | Direction | [ J ; X J c
trend). and statc-of-the-art microproces- Free 12pg Color Catalog $Call/Fax. | IBvMAC on OPI OP‘ OPl | 7520 Stand Alone Rain Gauge $89.95 o
sors for the utmost in accuracy. EEB Will Beat Al‘ly Advertised Deal-Call | _l 1 7815 Remote Display All units $89.95 m
8
5)
=3
(9]
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Internet: eeb@access.digex.net
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Toll Free, 24 Hours! Fer orders, dial 800 445 7717. For

Fax Facts Instant catalog sheet service, dial 317 849

8683. Computer BBS 317-579-2045. Fax: 317 849 §794.

Email: ACESCANS@aol.com. Mastercard, Visa,
Checks, Approved P.C.'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, [N 46038
ACE CCMMUNICATIONS

CIRCLE 33 ON FREE INFORMATION CARD

Taxe A Brte Ott OF
Your CaBLE Bz !!!

%0’@5 & DESC_Q “I

/vxv

>

Are you overpaying . . .
« « «» your cable company?

“uarelf... {%’

- .. you are leasing their
equipment.

* Forest Electronics, Inc. offers a complete line of
New Cable Decoders and Converters that
are fully Compatible with your cable system.

o 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

WwWWwWWwW.americanradiohistorv.com
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PROFESSIONAL
COUNTERSURVEILLANCE

EQUIPMENT

Phone Tap Detector
Detects:
«Radio Frequency Taps
Series and Parallel Taps
«Line Impedance Taps
-Extension Phone Listeners

$149.95
Al 2900
VIBRATING TRANSMITTER
b DETECTOR
v Detects:
BGBY-WIRE -Body Wires

DETECTOR

-FM Wireless Mics
-AM Transmitters
*UHF Transmitters

$189.95

Al 5500
COMPLETE SAFETY SYSTEM
Detects:
-All Phone Taps and Extenslon
Phone Listeners
-All Body-Wires, Wireless Mics, AM,FM
and UHF Transmitters
Defeats:
«All Body Wires, Transmitters and
Distance Microphones with Its bulitin
white nolse slgnal breaker

PHCNE TAP DETICTOR

$379.95
We sell a variety of covert cameras, transmitters, night vision equipment, video transmitters, mne
lapse recorders, remote video monitoring systems, body armour, and much more...

Request Our Full Catalog for $5.00. Receive $10.00 OFF First Order
{FREE WITH ANY PURCHASE)

AMERICAN INNOVATIONS, INC.
119 Rockland Center Suite 315 Nanuet, N.Y. 10954
914-735-6127 - Fax 914-735-3560

ey 8

JHOW TIME

!ADIE

The Best in
Cable
CONVERTERS

B [

Take a LOOK at the exciting new

Prelude!

Prelude

Just.l 70& wank band to be the Low (Cast

Leaden] Shap the rest. then call

S339! - wd to campare. We guaraatee
qou, no ather reputabile firm can

e e beat aur prices!

COD * Master Card * Visa * Amex * Discover

Show Tlme Cable ¢ 5727 F Street * Omaha, NE 68117

I'B___—______

E AN ELECTRICIAN!

[+Free |
CABLE TV DESCRAMBLERS SRS ce TamsisTons 7o
Never rent again! Save $100's on premium Cable TV \ g ° g., ) @D - BOOM
Descramblers & Converters compatible with Jerrold, %
Scientific Atlanta. Zenith. Pioneer. Tocom and More! M.E. T. /) Emai METZA@INFOBOARD.COM
Get your best prices and call us last! Please have CcD-Rom —

the MAKE & MODEL # of your area’s cable box ready.
GUARANTEED TO WORK IN YOUR AREA!
1 year warranty and 30 day money back guarantee!

Allstar Electronics 1-800-782-7214

Home study. Maintain and install electrical

wore ruan 27,000 mansisors Only 333 -

Reference Table - Comparison Table
20 Technical data and drawings for each transistor.

I Name

State

The Pocket Programmer
[} $129.95
The portab e_\
programmer
that uses the
printer port of
your PC
instead of a
internal card.
Easy to use software that programs
E(E)prom, Flash & Dallas Ram. 27(C)/
| 28(C)(F)/29(C){F}/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.

e L7

s . INC.

]
NTROMCE, i

THE POCKET PROGRAMMER

Same Name, Address & Phone # for
13 Years.... Isn’t it Amazing ?

Intronics, Inc.

Box 13723/ 612 Newton St.
Edwardsville, KS 66113 Add $4.75 C0D
Tel. (913) 422-2094  Add $4.00 Shipping

Fax (913) 441-1623  Visa/ Master Charge

Features: 200mV full scale input 9VDC opera-
tion. Decimol point selectable. 13mm digit
height, auto pofurity indication, zero reading
for 0 valt input. Mensures 2.67" x 1.73" x
0.28" above panel thickness, 0.57" overall
thickness. L(D size: 1.83" x 0.8": Hos many
useful applications and is easy to install

CAT# PM-1 $9.95 each

systems, wiring, utilities, phones. and more

i l FREE LITERATURE: 800-223-4542

The Electrician School, PCDI, DEPT TEH341
6065 Roswell Road, Atlanta Georgia 30328
CER WEW EEm G ME B SEE S S -

Age

This kit allows you to adjust the speed and direction

ofo stepper motor. You can move the motor in one
step increments or rotate it at o constant speed
Visual indicatars show the sequence of motion.
Includes stepper motor, pc board, parts ond instruc-
tions. {12vde power source not included.)

CAT# SMK-1 $25.00 eath

Smmmn SATISFACTION GCUARANTIEED

1-800-526-3717

645 Temple 78 A Long Beoch A Colifornic 90814

WS g

Hi-8 120 MINUTE TAPE (used)

They were recorded on once and played only o
few times. Made by @ major brand name manu-
facturer. Professional series metal tapes.

Includes plastic jewel box.
AT# (1 $3.00 each

10 or more - 2.80 ea
100 or more - 2,50 ea

1. California residents mus? include sales fax.
2. Visa, MC, 8 money orders accepted
3. Quanties limited ~ prices subject to change.

A (310) 434-5641 A FAX (310) 434-91424 4. Shipping *4.2 & vp.
S

l—l‘ﬂlBlack Feather

LU IR AN N AN N
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Use POPULAR ELECTRONICS CLASSIFIEDS
READ BY BUYERS OF ELECTRONIC EQUIPMENT ACCESSORIES AND PARTS

INSTRUCTIONS 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 miscel-
laneous 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 perad 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 our files. ADS SUBMITTED
WITHOUT THIS INFORMATION WILL NOT BE
ACCEPTED.

For firms or individuals offering Commercial products or Ser-
vices. 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 preced-
ing 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 closin
date. No copy changes can be made after we have typeset your ad.
NO REFUNDS, agvertising 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.

AD RATES: $1.75 per word. Minimum $26.25

Send you ad payments to:

POPULAR ELECTRONICS 500 Bi-County Blvd, Farmingdale, NY 11735-3931

270 — Computer Equipment Wanted
300 -- Computer Hardware

330 -- Computer Software

360 -- Education

390 -- FAX

100 - Antique Electronics
130 -- Audio-Video Lasers
160 -- Business Opportunities
190 — Cable TV

210 — CB-Scanners

450 -- Ham Gear Wanted

480 -- Miscellaneous Electronics For Sale
510 -- Miscellaneous Electronics Wanted
540 -- Music & Accessories

570 - Plans-Kits-Schematics

630 — Repairs-Services
660 -- Satellite Equipment
690 -- Security

710 — Telephone

720 -- Test Equipment

240 -- Components 420 -- Ham Gear For Sale 600 -- Publications 730 — Wanted
CLASSIFIED AD COPY ORDER FORM
Place this ad in Category # Special Category $20.00 Additional
T - $26.25 7 - $26.23% 3 - 82625 F - $26.25 29 -850.75 30-%53.50  31-854.25  37-3%56.00
TSI 6 - 82625 7 - 82625  § - %1623 TT-857 75 13-35050 35-361.25  36- $63.00
~33635  T0-%2625  11-82623 12-32635 786375 J8-%66350  39-368.25  30-370.00
TT-33635  14-32625  15-%2625  T6-328.00 Total words $1.75perword=$____
733075 T8-83130  10-333235  70-333.00 Bold Face S040 perword=S______
T8 375830 3-S5 TF-332.00 Special Heading $2000 = 8
TSR3 65530 27-3%47.23  T8-349.00 Other - o
Total classified ad payment $ enclosed TOTAL COST OF AD s
[ )Check [ ]Mastercard [ lVisa [ IDiscover Card# Expiration Date __ __/____
Signature
Name Phone N
Address — City State Zip

www.americanradiohistorv.com
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Our #1 Best-Selling Home Electronics Repair Manual

EASY

30-DAY TRIAL

et 0 e P2
‘—n—du-\-

ALL THE INSTRUCTIONS YOU NEED TO FIX
TVs, VCRs, STEREOS, CAMCORDERS, PHONES, CD PLAYERS, FAXES,
COMPUTERS, WALKMANS, AUTO RADIOS, VIDEO GAMES, & MORE!

- oo
oo camns
. g

WEKA'S GIANT
900-PAGE BIBLE OF

[ELECTRONICS

"o

Don’t Waste Time & Money At Electronics Repair Shops!

NOW FIX IT YOURSELF FOR SAVINGS,
PROFIT. . . AND SATISFACTION!

Now you don't have to be a profes-
sional 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 part-
time income, this famous nationally
advertised WEKA ELECTRONICS
REPAIR MANUAL gives you easy-
to-follow instructions for fixing near-
ly every electronic device you can
think of...from popular manufactur-
ers fike SONY, RCA, IBM, NINTENDO
and morel Plus, you get more than
Just easy instructions, YOU GET A
FULL ELECTRONICS BIBLE that
teaches you everything from basic

| ® LOOSE-LEAF
FORMAT!

® PAGES UE FLAT!
® TABBED CHAPTER
PAGES!
® PHOTOS, CHARTS,
|  DIAGRAMS!
@ EXPLODED VIEWS!

Yes, 900 Instruction-Filled Pages In Wipe-Clean Vinyl Binder!

electronics principles to advanced
troubleshooting and repairs!

UPDATED
SUPPLEMENTS!

About 4-5 times a year, we'll send
you updated 140-page repair sup-
plements for all the newest elec-
tronic 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. Theres NO
RISK, NO OBLIGATION! ORDER
YOUR 90C-PAGE ELECTRONICS
REPAIR MANUAL NOW!

® STEP-BY-STEP FIXES! @ PREVENTIVE
® TROUBLESHOOTING MAINTENANCE TIPS!
INSTRUCTIONS! ® HOW TO USE TOOLS
® TEST EQUIPMENT OF THE TRADE!
PRIMERI ® MANUFACTURERS’
DIRECTORY!

® SAFETY PRECAUTION
CHECKUIST!

® ELECTRONICS
REFERENCE GUIDE!

® PARTS SUPPLIERS!
® PLUS MUCH MORE!

/" FILLED WITH )

Troubleshooting
Diagnostic Tips...
Step-By-Step “Model
Specific” Instructions...
Charts, Photos & Easy-
To-Follow Dlagrams...
PLUS Directory Of
\__Parts Dealers! /

CALL TOLL-FREE NOW FOR 30-DAY HOME TRIAL!

1-800-222-WEKA

FAX: 1-203-944-3663 E-MAIL: 102132.1245@compuserve.com

WEKA PUBLISHING, INC., 1077 Bridgeport Ave.,
P.O. Box 886, Shelton, CT 06484
D{YES! Please rush my ELECTRONICS REPAIR MANUAL. 'l pay now
by check or credit card and save $10 off the regular pricet If 'm not
100% satisfied, | may return the book within 30 days for a full
refund of the purchase price

(3 SAVE! Bill my credit card in 2 easy monthly payments of $24.95

plus $6.50 shipping & handling.
[Jvisa® [ MASTERCARD® D:]

1

1

[}

1

[

1

1

1

!

1

1

1

1

i

secoeey LT LILTTTICTT LT
Signature :
Phone | ] :
(3 SAVE! My check is enclosed for $49.90 plus $6 50 s&h. [
(3 Add $10.00 for EXPRESS DELIVERY quaranteed within 5 business |
1

1

= :
t

1

i

]

1

1

i

1

1

1

)

1

1

1

1

1

1

Exp. Date ||

days from receipt of order. {Prepaid U.S.A. orders only, no PO. Boxes.|
Bill me later for the reqular price of $59.95 pius $6.50 shipping &

handling, subject to credit approval. Signature and phone number
required to process your order. PO. Box addresses must be prepaid.

: Name

{ Company

1
1 Address
1

i City State_ Zip

1 In Canada, please add $10. Overseas orders add $15 (foreign orders must be

¥ prepaid). USS. funds only. CT residents add 6% sales tax. Supplements are just

| $35 each plus shipping & handiing. They will be sent 4-5 times 2 year on a

| fully-guaranteed, 30-day trail basis. They may be cancelied at any time. 33447

e o e e o e o i e e 4
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l!ﬁ Largest Selection of Home Automation in The World! USES PARALLEL PORT

5 ! EEROMS §24zx 3; & g)zmgz*yuc A]NDZS 2258xx
e . 1702* 2708 TMS2716*,32 32A,64,64A,128, 128A
gO”;PUIte; o Lighti e ; 256,512,513,011,010,101, 210011000, 1024, 210,020
ntro - 2001,220,2048 4001/2 040,080,240,4096,68764/66
yo H 0’ - o/} e : OMS  28F256, 28F512, 28F010
our rome:! . i : stozoz9c25729c01o.29co40 29F010,29F040
— e : 1824 & 28 PIN+CXX)
2210, 2212, 2804, 2816, 2816A, 2817, 2864, 2865
28256, 28C010, DS1220, DS1225, DS1230
* (8 & 14 PIN PLUS CXX)
ER1400,M58657, 2401,02,04,08,16,32,65, 2444
59C11,8001 1A,9306,46,56,66,8572,82,92,l68/9XX SYSTEM INCLUDES:

S* (16 THROUGH 24 PINS) PROGRAMMING UNIT
74SXXX Al:I,D 828XXX l:;;% g, PRINTER PORT CABLE
4 POW
C51. 52, C52, 81CSXXX, 87CT5X, 89C5X, 68705 A?ngm&l_]“

68HC705 68HC711E9, PIC16CXX, TMS7142

*ADAPTER REQUIRED - DIAGRAMS INCLUDED
SOFTWARE - READ, VERIFY,PROGRAM COPY
DISK FILE LOADISAVE CHECKSUM, FULL

T SCREEN BUFFER EDITOR W20 COMMANDS
800-SMART-HOME READS HEX, S.RECORD AND BINARY FILES oD $5.00 SHIPPING

FAST-DEVICES PROGRAM IN UNDER 20 SEC
24 Hours gllgecype RUGGED (9" X6' X3 JENCLOSURE WIHANDLE SSUGIC O
E-mail: catalog @ smarthome.com MADE TN VS e e ALY o VISAMASTERCARD 1 R
hitp://www.smarthome.com/smarthome CN DN EDA R%g;’;f{’”gsorfg’(\;gi}ﬂg{ ORD,OH 4515 0)-
(| 3 Call for ™ )
eedaer e FREE P K
- KITS! 29 t 55
Technologies CATALOG! 29108 ro” it
PO Box 421, Batavia, OH 45103 513-752-0279

50 MHz Frequency Caunter

Reads frequency from 1Hz to S0MHz and
dlsgl dys up to 7 digits on a 16x1 character

isplay. Auto-range feature provides
floating decimal point and automatically
affixes the correct suffix (Hz, KHz, or MHZ).
Microcontrolier based provides for very
smail parts count, only 2°x 3" big.

Telephone Call Restrictor

| Connects to telephone wall jack. Disables
1 all phones on the: line if attempting to
either: dial a number that has been stored
In memory 'Block® mode of, 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.

Caller ID / RS-232

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
automatlon 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.

Connects between a telephone
wall jack and an RS-232 serlal
port. Decodes the calier ID data
1 sent over the phone line and
sends it to your PC or Mac, Ina
pre-formatted ASCH character
string. Create your own program
to log the name, number, date,
and time of all Incoming calis.

DTMF Decoder/Logger

Keep track of all numbers dialed or

Vocal Filter

Telephone Scrambler IR Remote Control Receiver An audlo device which can be entered from any phone on your
| Scrambles your voice before Learns and records the data patterns used with a home component line. Connects to your telephone
sending it over the telephone emitted by standard Infrared remote stereo system to filter out the wall jack. Decodes all 16 touch-
fine. Prevent eavesdropping from controls used by TVs, VCRs, Sterecs, etc. maln vocal sound track from ” tones and displays them on en LCD
an extension or tap. Connects Lets you control all your electronic projects standard stereo recordings (CD display. Holds the last 240 digits In
between your telephone and wall with your TV remote. Seyen Individuai I/O tape, record or FM), leaving the a nonvolitile memory. croll
jack. No modifications are pins can be assigned to any button on your background music to sing along through and view all telephone
| required to your telephone. Full remote, and can be configured for either with. Produce your own karaoke | numbers dlaled, credit card

numbers entered, etc.

duplex operation. “toggle® or ‘'momentary* action. tapes from your personal library.

e "

' WE)(?E@WE CNC ms AND ASSEMBLED CNC UN!TS
NOWO’IER 20 DiFFERENI MGDEL OPHONS

g Y 2 W FACBACK SICE
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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.

¢ Over 11,000 unique library parts and
symbol editor included.

WinBoard PCB layout

€ Supports 16 layers, multiple copper
pours, and advanced features for RF
designs.

Complete through hole and SMD library.

CAM Support includes BOM, in-circuit
test, NC Drill, Gerber, Pick & Place, DRC.

Prices start at only ... $250

Information is available on the lvex World
Wide Web. An evaluation copy with a
complete 80 page Getting Started Guide is
only $20.

World Wide Web: http://www.ivex.com
Tel: (503) 531-3555 =
Fax: (503) 629-4907
BBS: (503) 645-0576

DESIGN \
INTERNATIONAL

Electronic
Tralnlng Videos

Leamn electronics quickly and
easily with UCANDO's computer-
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, CET's,
Military Branches, Ham Operators, Industries, and more, across the
United States and around the world. Order today and see how UCANDO

is ..

"Changmg The Way The World Learns Electronics."”

: B p Radi
2. : .vFMRad PMZ‘WPaﬂ’l'intmioTV"WPanZ §
“Tha Front End” « TV Part 3 "Audio’ ' Fiber Optics * Laser. Technoiom_

SAVE!!! 6 videos for only $240 or 12 videos for only $450

1-800-678-6113 @

or mail check or money order to: 4% ¢

! "Cd UCANDO Videos j
e P.O. Box 928
Greenville, OH 45331 ®

CaOIN T RO

RELAYS « LIGHTS - MOTORS

N B A

TEMPERATURE - PRESSURE « LIGHT LEVELS - HUMIDITY

SWITCH POSITIONS  THERMOSTATS « LIQUID LEVELS

© R$-232 INTERFACE
* 8 DIBITAL 1/0
+ 3 ANALOG INPUTS

U 8T

MODEL 60 .

_, @ AL, ING.
3-643-8599 }mﬁo&ms 6754
 STREET - Moﬂwmum‘mm

FREE Shipping ... FREE Catalog

CIRCLE 136 ON FREE INFORMATION CARD

CIRCLE 47 ON FREE INFORMATION CARD

www.americanradiohistorv.com
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CABLE TV  QERes]

AWARD

H

DESCRAMBLERS

Best Wholesale Prices in the U.S.A.! OmLy @

Includes
10-19 2049 50+ *MGA, CGA, EGA
For Jerrold Systems ; & VGA compatible.
FX TB 89 59 50 T
Stealth 79 59 50 + One level pull down
menu &nd quick keys
far fast layout.
For Scientific Atlanta Systems E.i’,‘.,""i“; lém'a:‘;l ﬂr’gfunon
MS0 85 65 55 T =
i 7840 ANGEL RIDGE ROAD
Froe Damo ATHENS, OHIO 45701
For Pioneer Systems Vha s S:l:%?;::mw
PIO Plus 89 79 69
Everquest Converters
Stargate Elite Non-parcral 72 63 54 PROGRAMMERS
Stargate Elite Parental 76 69 59 1248 Advantech Labtoo!-48
695 EETools Allmax Plus 4
449 EEYools Prom
1-800-818-9688 | |iii: =~
429 Xeitek Superpro Il g
169 Xeitek Rommaster | M
a 188 Xeitek Rommaster Il ~
MD Electronics ;:: :ee::am :r:l;-:o i3
875 S. 72nd St. - Omaha, NE 68114 689 MOD-MCT-EMUPA "
350 MOD-MCT-EMUP-R L]

99 8Meg 1 Gang Eprom Programmer

140 8Meg 4 Gang Eprom Programmer
L Foom==s==== e T e e T T B v N ~ 299 8Meg 8 Gang Eprom Programmer
r——, BE A LocKSM"" '1 1 “FULL-VIEWING" CABLE BOXES _» 4 39 Erasser 4 Chip - Add $10 for Timer
: NS . ! LOWER YOUR CABLE< . in With Ti
L = Home study. Learn locksmithing for a great g e ¢ QU 19 Erasser 9 Chip With Timmer
I career, or to start your own at-home business. I ' ‘B"’L NOow L! | GENERAL DEVICE INSTRUMENT
FREE LITERATURE: 800-223-4542 ' Converter Box Catalog
| Name age H Open Every Day! ; ; Sales 408-241-7376 Email icdevice@best.com
| o ol (¥ || CHANNEL SURFERS P Lo M1 | Fax  408-24146375 BBS 408-983-1234
L B el ot Lockamithing, DRt a1 ! 300-4 £ 24 /(w,,{t,ﬂ j WEB PAGE www.generaldevice.com
L IR GED NS ) D s R il | LT T T TR _ _ L - - - -

LET US HELP YOU KEEP AN EYE ON THINGS
WITH OUR LINE OF CLOSED CIRCUIT CAMERAS !

MODEL PE 50PH MODEL’P_E 250SD MODEL PE 275CL MODEL PE DP350
— Y
O3

/ <<\/<</ \)»)) % ’t%\
8 \ S04 ) \ '\}\ 23
g 1/3* CCD camera with 3.6mm wide 1/3* CCD camera disguised as a 1/3° CCD camera housed in a real
) w/ built-in 3.6mm wide angle lens, angle lens disguised as a smoke stylish real working Quartz Ciock working telephone.oq lux, 400 lines
= 400 lines of resolution, low light detector, 400 lines resolution, See whats going on while resoiution, 3.6 mm wide angle lens,
g requirements. Also available in electronic irls, .3 lux for low light others see the time ! 12V DC power supply included
Q CCIR format for overseas. conditions, 12V DC power supply 3.6mm wide angle lens,
Qc_) included 400 lines resolution vy/audn
S Not a working smoke detector 12V DC power supply included
3 |vourcosT *$169% YOURCOST  $22Q99 YOURCOST _ $25G° | YOURCOST $339%
=N 805 ALBANY AVENUE : 3 & | Phone 516-226 2700
S | LINDENHURST, NY 11757 D 800-645.5833

E @ €op ELECTCJNINC. FAX 800-765-3291

Jry
[=]
o
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=DIGITAL & ue Future

Introducing. . .
“The New Kid on The Block”

We’ve been hearing a lot lately about
N the new little dishes. The DISH®™ ’
&> Network System is the latest, and he = S

arrived as a shining star. He is small, = \JJ
} attractive and the latest in technology, NETWORK
[i_ - but what really sets him apart is the pro-
'ﬁ gramming he delivers to your Television screen.
The DISH* Network is chock full of the most popular program-
18” DIGITAL DISH  ming at prices much lower than the competiton. Call us now for
more information. Digital just may be in your future.

The 30%-60 %
Dish 's Small Beat The Rush Call Now Cfx;‘f:’to
Programming 800-500—9264 Other 18” Dish

BIG Special Digital Hotline Programming!

“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 /K/* /7,/ '

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 Skypac®™ Programming

1048 Frontier Drive Fergus Falls, MN 56537 Fax: 218-739-4879

Z2O0NULNI~MRA L

For Your Free Issue Call Now

800-334-6455

. ) uyer s
Need a repair item Fast?? Discout BRéE copy nOW

“We’ll Get It Out Today”

WwwWw.americanradiohistorv.com
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TOLL FREE ORDER LINE: 1-800-336-7389
ELECTRONIC KITS! FAX LINE: 1-602-731-4748

VOICE CHANGERS! m TECH SUPPORT NUMBER: 1-602-894-0992

AND MORE! BUY WITH CONFIDENCE FROM XANDI
30-DAY REFUND POLICY

143.775 MHz CRYSTAL CONTROLLED TRANSMITTER KITS BUG DETECTOR

6 - X XBD500
3 ) CRYSTAL TRANSMITTER KITS
,> st s :g g ! .\.‘ ® Ultra-miniature surface mount construction. $149.95

® E-Z kit approach makes assembly a snap. | ® Professional quality.

. @ Not a kit, ready to use.
® Miniature battery and holder mounted @ Covers 1 1o 2,000MHz.

; directly to the circuit board.

XTR300  XTL3000 XTL1000 (4 ™' ° t , | |®uses now wcrowave
ransmit to any scanner type receiver i Integrated Circuit amplifier.

$79'95 $8995 $6995 " - i @ Adjustable sensitivity.
XTR300 XTL3000 XTL1000 @ Audio jack for privacy ear phone.
TRACKING TRANSMITTER KIT LONG RANGE TRANSMITTERKIT TRANSMITTER KIT : Any intercepted signal causes an audio
Transmits continuous beep-beep-beep  Sensitive built in microphone Sensitive built in microphone tone that increases from a low pitched
Ideal for locating lost or stolen items Range up to 1 mile Range up to 1/2 mile gr?wt' o ';1'9." pitched squeal as the sig-
Range up to 1/2 mile Custom frequencies available Custom frequencies available palSTengiyincieasest

88-108 MHz FM TRANSMITTER KITS

2

& . XST 500 Voice transmitter. Range up to 1

‘;"L mile. Supersensitive mic. Uses 9 volt battery.
{ L Uses surface mount components.

. XWB 1000 Voice transmitter. Range up to
S 1/2 mile. Includes mic and battery on circuit
.Worlds_ smallest = board. Uses surface mount components.

FM radio. XwB 1000 XFM 100 XFM 100 Voice transmitter. Range up to 1

@®As small as a mile. 9 v battery and leaded components.
hearing aid. $46.95 $21.95 By, p

] XSP 250 Super-miniature telephone
® Weighs less than ,,@ transmitter. Range 1/4 mile. Powered by
1/4 oz. A ars phone line. Uses surface mount component.
@ Digital touch tuning. ] ‘/

_ '/ XTR 100 Tracking transmitter. Range up to  §
®|deal for use with our 88- m/ 1 mile. Uses 9 volt battery. Transmits a BEEP |

108MHz FM transmitters XTR 100 XTT 100 - BEEP - BEEP tone

XTT 100 Telephone transmitter. Range up
$2995 $19.95 to 1 mile. Uses 9 volt battery.

L

LI T T T T TTTTTTTTTTITT]

16 levels of digital voice changing. Sound e
tougher, older or younger, female or male. XLB-3 $3.95
Both use modular phone jacks. 3V CAMERA

. BATTERY
PHONE VOICE CHANGERS ACE s

Works with regular or Small 3V Lithium
multi-line phones. BATTERY battery. For use

c Worlds most powerful with XTL3000,
onnects between 9V battery! Twice the life | XTL1000, XTR300,
handset and phone

of alkaline batteries. and XWB1000.
T-2001 \S
$59.95 5

NN

XPC 400

100
TV CAMERA TV TRANSMITTER
400 LINES OF RES ¢ ;.0 \.in xpC400, VCR,

® Use any TV or VCR with e —— .
a video input connector. Py o
Power cube included.

@ |ncludes power cube. ® Uses the UHE TV band
® About halfthe sizeofa _ -S> " and
pack of Cigarettes. ® Transmits video and

@ See entire room through ® gudio)
pin sized hol Up to 100 foot range.

Assembled §269.95 E-zkit $29.95

2000 PROJECTBOX | |
$59.95 h $13.95
£ Ideal project box to give your

Use as regular or voice i : .

- kits that professional look. Available custom
changingiEholie drilled for the following kits: XFS$108,
XPS1000, and XLC900.

T T ]

XANDE

: _ al3  XFS 108
XBD 200 : 5 BEal

‘ = :
= L, - -,’ »‘S‘g;ah;» > $39.95
i a® o a LA :
XPS 1000 L $49.95 (B

.ﬁ $ ke ™
$55.95 800-950MHZ BUG DETECTORKIT 88-108 MHz FM STEREO

TELEPHONE SNOOP KIT SCANNER CONVERTER KIT @ 1MHzhrs 2000MHz frequency range. @ Bormareninel crtres o both leftand |
® Dial home from anywhere and hearin- @ Uninterrupted coverage of the 80010950 @ Uses super sensitive microwave tran- right channels. t

side your home. o MHzband, sistor ampiifier stage. @ Output ievel circuit with test points for
@ TouchTone coded for secure operation. Works w th any 400-550MHz scanner. @ Includes miniature speaker for audio quick and easy tuning. '

@ Stop burglars and intruders. ® Gain: 6 dB typical. indication of detected signals. @ Transmit from any stereo audio source |
® Reliable 24 hour protection. @ Noise figure: 3 dB typical. ® Uses 9V battery. (Not included) to most any FM stereo receiver.

erving the public since 1981 WE ACCEPT CHECK, V'SA, MC, MO, E SEND MAIL ORDERS TO:
g%’g P.o 0| B COD SHIPPING & HANDLING EXTRA XANDI ELECTRONICS

1270 E Broadway Rd. # 113 REFUNDABLE ON BOX 25647

Tempe AZ 85282 SEND $2.00 FOR COMPLETE CATALOG " ;,pst orpER TEMPE, AZ 85285-5647
CIRCLE 134 ON FREE INFORMATION CARD

July 1996, Popuiar Electronics

Y
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\'spéd \ noun
- The art of moving swiftly in the performance

of an action or undertaking.
syn. sce Mouser Electronies

CABLE TV g
Converters & Descramblers “ Call for your
e
P

FREE 324
page catalog
TODAY!

Pioneer, Oak, & Hamlin | 61,601 Products

Compatible with
Jerrold, Scientific Atlanta,

Equipment 120 Manutacturers
All Orders Ship Same Day
BRAND NEW! -
6—MONTH GUARANTEE & Passive Components & Semiconductors

& Electromechanical a Connectors/Cable
® Surface Mount and Through Hole

LOWEST PRICES

Volume Control & Parental Lockout Available

Greenleaf Electronics ° 800-992-9943
1-800-742-2567 m%%m CS FAX: 817-483-0931
NO ILLINOIS SALES ieEivowimodeSrcen
e el 988 NorthiMain S, Mansted, TX 76063 j

CIRCLE 138 ON FREE INFORMATION CARD

AMALZING ELECTRONIC & SCIENTIFIC DEVICES

Lasers, Tesla, lons, Anh-Gravny, Magnehcs & More'

. Laser 250KV Tesla Coll 3 ATTENTION: Experlmeniers & Ilesecrd\e
Iﬂ! Gun | | 10-14" of Explosive Anti-Gravity, Rail & Coil Guns, Mass Warping,
andheld, | { Bolts of Lightning! Levitation Research, Exploding Water, Propulsion Drivesss
§  battery operated. | {* Transmit Wireless Energy | Lattice Snapping, EMP etc. Loss-less Energy Charger
IProduces an intense | | * lon Motors with triggered spark switch. * Adjustable 500 to 3KV out
Jburst of light capable of buming holes. | | * Anti-Gravity » Charges up to 25KJ » Programmable Output
$15

| LAGUN2 Plans ..$20.00 | | * Strange and bizarre HEP1 Plans
| LAGUN2K Kit/ Pla ce on Req| | pyrotechnical effects a
- e |+ Many other experiments shown in detail | § HEP10 Lab Assembled - to your spec’s
. I} & .
Visible Beam Gas Lasers || B#g rgl awn:gnmg seience pm/ect" e e Price on Req _ chown connected o potential rail gun system

Millions degree temp equw lluminates low | | BTC3K Kit/Plans with coil .
level clouds | | Byca0 Asshid Ready to Use .

* Light Shows | 1 gr¢4 prans, 500KV unit l Solid State =

» Window Listener ekl ¢
« Optical Projects | {go_ _—ta e | Tesla Coil .
: « 127115y | | Gravity @ » Generate fiery electrical
|« Science Project | | Generator :

plasma discharge in our lab - Join the research!
LASTKM 1 mw, low cost Kit ..., $69.50 | | Levitate an object! ! l * Powers light and 1+ Baliistic Ve resear
- X allistic Velocities
LGUBK 2-3mw Kit .$119.50 | | Great science fair project!

objects without contact (I ERERa
4+ Handheld e Battery Operated
HNE70 5-7mw, ready to use ....... $299.50 | GRAT PIans ......ccc.oomncvnrenrenne .. $15.00 Expenment with electrical and mechamcal 1,
| GRATK Power Supply Kit/Plans .. 3995 LA AG B e DS RITOTS

$6.00 Expenment now before it is classified as a

Pioneer a Futuristic
Weaponl

Electric Gun -
{prototype des:gned

——————-—| N

{lon Ray Gun 2 =5l .. | |GRA10 Assbid KitPians .. | TCLEK Kit/Plans 1VOC ... $59.50) {jieamn! EGUN1 Plans $20. oo

| Project Energy! f ‘Eﬁ j b Inctudes text book on AnnGramv . (Must be 21 for purchase of hardware) |
Star Wars technolog demoqstrae L Eledronk .

| weapons potgnhai. 10G7K KnIPIanss.QQ‘.E?O : '[¢||(|ng Hyp notiser ﬂ\ JVL | We can design and build high

o — e lobe | voltage systems- to your specs.
4000 Volts 10ma High Voltage Plasma G Controf their minds! Programmable Call or fax us with your requirements!

Module - Ready to use - for many projects Spectacular color. Pulsates to maic, | audible and visual stimuli induces hypnotic
{ from hoverboards to pyrotechnics. sounds!. 8-9", with intensity and sound trances. HYP2K Kit/Plans .............. $29.95| || VISIT US ON THE WEB! |I

MINMAX4 While they last! ..$19.50 | { controls. PLASMA1 Ready to Use .$79.50 | | EH2 Hypnosis Book ...$14.95 http:/iwww.amazingl.com |
_ I : : g '

ON Dept PEM-1, Box 716, Ambherst, NH 03031 | cATALOGU![] 24 Hour Phone ||
Phone: 603-673-4730 FAX: 603-672-5406 | FREE with Order or | | $00~221-1705
INLIMITED . VISA, COD, Checks accepted Please add $5.00S & H . send $1 P&H Orders Only Pleasel | {58

S0I04103|3 Jeindoy ‘9661 AIne
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Radiotelephone - Radiotelegraph

Comimnercial
License

Why Take Chances?
Discover how easy it is to [
| Ppass the exams. Study with the I
most current materials available. Our
Homestudy Guides, Audio, Video |
| or PC "Q&A" pools make it so fast, |
easy and inexpensive. No college or
experience needed. The new |
| commercial FCC exams have been |
|
|
|
|
|

FC

r

revised, covering updated Aviation,
! Marine, Radar, Microwave, New
| Rules & Regs, Digital Circuitry &
more.We feature the Popular
| "Complete Electronic Career Guide"”
1000's of satisfied customers
Guarantee to pass or money back.
I Send for FREE DETAILS or call

L..-..1:.800.800-7588 ____J
WPT Publications
I 4701 N.E. 47th Street |
I Vancouver, WA 98661 I
Name,
I Address _ I
I ciy St___ Zip 1
L . 1-300:800.7588 _

A Week While You Learn High
Paying VCR Repair.
Earn While You Learn .

Secrets Revealed .

Train at Home
If you are able to
work with small
handtools and pos-
Sess average me-
chanical ability, you
could eam top dol-
H . lar part time or full
time. Ourlearn by doing method teaches you how
to work on VCR's without boring unnecessary
electronic basics.
For Free Information Package Send Coupan to:
Foley-Beisaw Institute, 6301 Equitable Road,
Kansas City, MO 64120

Check VCR (Check One Bax Only) j
[ pogal g [C1VCR Repair, Dept. 62514 |

High Paying [ Gomputer Repair, Dept. 64411
Caresr [ 1ViSatelite ish, Dept. 31286 |
i [ computer Programming, Dept. 35234 |

o\ L Computer Specialist, Dept. 38085

| [IRLITY [] Networking Specialist, Dept. 39072 |
| Since 1926 [J Electrician, Dept. 95092 |
I
I
|

| Name
| Address

NEW PRODUCT

Universal Descrambler

UNIVERSAL 5000

MODEL 4000 KIT

MODEL 4000A Enclosure

Our fully assembled product is factory tested and
GUARANTEED to work on your system.

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.

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.

MODEL 4000 And 5000 Features

$199.95

A Worid Widh Trees... where the tress you
plant creatr cvol, qxaet neighborhoods

]Wa/aeaWorld'

of Difference”

’Fes Make a World of Difference.

$ 79.95

Berween drab, barren yards, and

$ 44.95

cozy. sheliered homes. Berween hot,
sunbaked streets. and cool, shaded neigh-
borhoods where bird songs fill the air.

|
By planting trees, you can increase

the value of your property up to 15%
ot more. At the same time, you'll make

1 personal, positive concribution to a I
bewer environment

The teces you plant will remove car-
bon dioxide

picture performance.

* The latest in Video Amplification Technology.
¢ New clocking circuits to stabilize color and

* The most advanced picture locking circuitry.

f° Inverted Video Option is available.
* NO CONVERTER BOX is necessary.

The Halcyon Group 1-800-664-6999

from the air,

produce oxy-
gen. and give
wildlife 2 home.
And trees help
conserve energy. They can lower your
heating bills 10-20%, and cwt cooling
costs 15-35% |

Ao d Wihows Tres

Find out how trees can make 2 world

of difference for you. and your neigh
borhood. For your free brochure write: |
“Trees For America, The National Arbor
Day Foundation, Nebraska City, NE |
68410.
The National !
ZArbor Day Foundation |

Save Big $ and watch what you want!

Cable TV
Descramblers

Converters * Filters * Accessories

Free
Catalog

Credlt Cords Welcome!

1 800 379-3976

We'll beat anyone's price!

30 day Free Trial - NO RISK!
Unbeatable wholesale prices!
Affordable extended waranty
1 Year Warranty on alf products

: Prices sforﬂng
| i aslow as S99/

BUY BONDS

| Remote Automotive Engine Starters ||

Warmm up your car In the winter. Cool It off In the summer,
~ Real Tima clock based. Programs like a
SmartS|
MCS- 1?;(;‘ 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 enginsg, and honk the

[ouchstart horn with a 2 channel key chain transmitter

Mc 55200 up to 300 #. away.

Plans and parts list only... $14.00 each + $3 S&H.
Send check or M.O. to; Modern Gircuit Solutions Corporation

Q.Box 212 Cedarbuig, Wi, 53012-21

CRYSTAL CONTROLLED

SurnvEiLLancE
VHF & UHF PROFESSIONAL ENCASED PARTIALLY |

ASSEMBLED TRANSMITTER KITS \

Countersurveillance. Also Tunable 70 to 305 MHz Kits. We
Design & Manufacture Our Equipment. Custom Design.

FOR CATALOG SEND. $2.00 T0O:

SHEFFIELD ELECTRONICS CO., P.O. Box 377340-B |
Chicago. IL 60637-7940. Tel (3\2,_3_24_?196

nE‘HII

TO USE COMPUTERS!

Home study: become an expert on the PC for
home or business use. Choose one course:
Q Basic PC Training Q Advanced PC Training

FREE LITERATURE: 800-223-4542

Age

— ]

Name

Address Pmm(

Chy/State

$chool of Computer Tnlnlng Dept XXH341

8065 Roswell Road, PCDI, Atlanta, GA 30328
D CEr GED GED GED GED GED IS S

wWwWWw.americanradiohistorv.com

SYS
$139° Laser ﬁ; —
LightShow = 3
Draw with 4 laser heam! Ammation, text, <,
music & more! Includes galvos, minvors.

servo amp. demo software disk. analog and
digital computer interface. Use an inexpen
stve pen pointer or lugh power gas laser.

i’l Ii Includes: 2 Stepper motors,

2 DC motors. computer interface, tramning
manual. & demo software disk. Expandable!
Up 10 12 motors. up 10 3 amps per phase.

Now with 4 Axis Linear Interpolation

* Add $6 tor shipping. Computer wilh parallel printer port
& cuble. asscmbly. power supply. & laser are required

FREE FLYER
Vo 510-582-6602 1w 510-582-6603

S VS 1273 industrial Pky West Rldg. 460

PO Box SS12S Hayward CA 94545-012§

> Computerized
Motors $39°
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Tap into a World of...

FREE ELECTRICITY

Don’t rent own!

Cable TV Descramblers
We’ll beat Any Price!

Our 150+ page Self-Reliance Catalog
IS JUST LOADED WITH DC to AC

eSame Day Shipping! We offer:
Solar, Wind & Hydroelectric
|
¢30 Day quey Back Guarantee! energy systems. True Sine
eCredit Cards/C.0.D. Wave DC to AC Inverters.

Electric Boat & Car kits.
Portable power packs.
Solar Lighting & Cooling
systems. Solar Pool Heaters.
Solar Battery chargers. Solar
Books & Toys. DC Appliances
Active & Passive Solar Air &
Water Heating Systems.
Compasting Toilets. Hydroponic,
Fish-Farming, Solanum & Green-
house Systems. Water Testing,
Treatment, & Pumping Systems.
Emergency Food & H,0 Kits. High A
Efficiency AC/DC Refrigeration + More...

A LOT OF INFORMTION FOR ONLY $6.75
SEND CHECK or MO TO:

Self-Reliance Company Inc.

P.O. Box 306, Florisssant, MO 63032

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.

¢« MORE Programming Choices!

Save30-60%0n Programming, Compare
Q/. " to Cable and other 18" Dishes!
800-500-9264

@ ) Skyvision, Inc:1038 Frontier Dr. Fergus Falls, MN 56837
center

Earn Potentially Up To
$4,000 Or More Per
Month From Your Home
With A Computer!

Parts
Xpress

] [
.# arts Express is dedicated to becoming your

source for TV and VCR service related paris. We

heart and added over 1,000

have taken this commitment to Q -

new origina! Japanese

'

/ semiconductors and literally

hundreds of new VCR parts

including original Zenith, Sanyo,

Pentium™ Computer Included

Begin part-time and still retain the security
of your present position. This is a proven

Fisher, Goldstar, Hitachi, Panasonic,

JVC, RCA and much much morel e

playing back movies.
\ GUARANTE
to eliminate copy protection.
* No Rolls/Jitters/Flickers/Fading
* Works on all TV's, VCR's Beta & Cable

¢ Gold Video Connectors & Cables Included
* 2 Year Warranty

VISID”
ELECTRONICS

1-800-562-2252

2125 S. 156TH CIRCLE « OMAHA, NE 68130

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 dis-
count. You do not need to own, or know
how to run, a computer—we will provide
free, home office training. Financing avail-
able. 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 Piaza, Ste. 1681, Sheridan, IN 46069

www.americanradiohistorv.com

Call now -
for a FREE 228 page
catalog packed with
over 2,600 new items.

Source Code: POM

CALL TOLL FREE

1-800-338-0531

Jayton O
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MEGA ELECTRONIC

The Latest High Tech
Professional Electronic Devices
Our latest catalog offers a HUGE selection
of surveillance, privacy devices including:
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.
SPY OUTLEY
P.O. Box 337, Buffalo, NY 14226

(716) 691-3476/(716) 695-8660

Pocket Cube™
Wireless cable box tester
for authorized technicians.

Surface Mount Technology.
Works on J****** models
D*5,D*Vv5,D*7,D*V7 D*BB,
C'TWR.

Only $59.°°!

(plus $8 S&H)

30 Day Warranty
Pocket Cube with filter $69.95+S&H

Quantity discounts available.
Dealers Welcome.

NEW!
Pocket Cube Plus™
For testing of raw boxes.
CALL !

Test chips available for J****** and
SA8600.

Order Toll Free
1-800-417-6689

Mon-Fri, 9AM-5PM EST.
It busy please keep trying.
VISA, MC, MO or CASHIERS CHECK
IEC. P O Box 52347 Knoxville, TN 37950-2347
Pocket Cube 1s a test generator ONLY
Do not use these devices without authorization
from your local cable company and local officials.
No TN sales.

New Surveillance Devices!

Smoke Alarm Uttra miniature video cameras hidden in smoke

and Table Clock  alarm or alarm clock - your choice. Wide field of view

Video Cameras  and super .1 lux low light sensitvty! Undetectable!
TC-70 High quaiity B/W with 420 lines of

r .8C-600

b d ) lr)esoluuon for l.;ﬂ!a sharp images.
irect output of

:'//. = \ideo and audio. $2 19.95e

Bes! price on surveillance cameras anyw{'lere!

Telephone Transmitter Kit hidden in duai moduiar adaptor
Transmits both sides of conversation to any FM radio up to 1/4
mike."SnapKit" technology. Uses phone line for§ower and \

antenngl Goes completely unnoticed. MA-100 5.95
’ ~,__ High quality cassette deck pitgs

directly Into telephone jack! Reoords"up to

7 12 hours of conversations on a single cassette.

. § P Recording starts and stops automatically when

12 Hour pronels used! viga/MC (214)255-7490

L".':Z:’;.",’ $9995 Free shipoing! Check /Maney orers afso acoepted
Seymor-Radix Inc. Box 166055-E Irving,TX 75016

Now you cain visit us on the internet at _hitp:/ /www.why.net/home/sr/

***CABLE T.V.**%
DESCRAMBLERS

Lowest prices, guaranteed!

CFS Electronics
(formerly C & C Electronics)
(800) 995-1749
VISA, MC, AMEX, C.O.D.

If you are not getting
this catalog you are
missing out on some
of the best deals in
electronics today! We have thousands of
items ranging trom unique. hard-to-find
parts to standard production components.
Call, write, or fax today to start your free
subscription to the most unique catalog in
the industry. filled 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.

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
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BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230
BUSINESS OPPORTUNITIES )

WORLD'S BEST HOME Business! Amazing five-step plan ra-
vgaled! FREE book! Mailmax, Box 165AJ, Sharpsville, FA
16150.

EARN $10,000.00 MONTHLY with your very own 900#. No n-
vestment. FREE details. Telcraf, PO. Box 410{PE), Sugar Val
ley, GA 30746-0410.

$2,000/WEEK DISTRIBUTING Catalogs. FREE Business
Package: VISTA, Box 2685-(BB), Venice, CA 90294.
FREEI TOP RATED Moneymaker! Big Profits! Special Prom:-
tion! 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 |-
800-726-7576.

INCREDIBLE OPPORTUNITY! GUARANTEED Success Per-
sonal Guidance. RICHMOND ENTERPRISES, 2354 Deep
Draw Road, Crossville, TN 38557.

LEARN HOW TO invest $50,000 (mlnlmumz. Generats nu-
merous dividends and frequent capital gains (21 year history/
no guarantess). Call (800)524-4724 for FREE AUDIOTAPE.
Securities offered through AEGON USA Securities, Inc., Mem-
ber NASD/SIPC. !
HOW TO MAKE MILLIONS Trading Commodities! Free Re-
corded Message: 407-697-0409.

SAVE MONEY ON Taxes, Legal Advice, Medical, Dental,
Home-Auto Repair, Consumer Products, Gardening, Infe Het
Line Call 1-900-267-8727, Ext. 52, $2.95 Min., Must: Ba 18,
105 WAYS TO Make Money At Home. 64 Page Book RE-
VEALS 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 Hotr
a Day! $7.00: B&B Innovations, Box 2897-(PE), Lake Placid,
FL 33862.

OF INTEREST TO MEN

WINNING SECRETS REVEALED. Horses, Slats, Poker, Black-
jack, Sports. FREE Details. 1-800-624-9761.

3-D CAMERA MULTIPLE Lens Camera Takes Three Dimen-
sional Color Photographs Using Regular Film And No Spacial
Viewing Glasses Are Needed. Features include motorizec) filey
advance and rewind, built in electronic flash, iens cover switch,
cameracase and strap and one year warranty. Money 'na-kh;;
methods sent with each camera. $149.95 plus $9.95 S&F.
$3.00 brochure: 3-D Photography Co., 22 North Main Streer,
Suite 326-(PE}, New Clty, NY 10956.

THINNING HAIR? LET revolutionary treatment help youl Re-
ported in New York Times and Newsweek. Write: PS Co., 845
Elmhurst Avenue, Suite 3N, Elmhurst, NY 11373.
HOW-TO VIDEOS! For Free Catalog of Titles, Call 1-800-68%-
2188.

OVERWEIGHT, BALDING, STRESSED OUT, Need Mors

Money? For Expert Advice Call (300)-772-9134.

WIN $63,000 + GUARANTEED On One Calill! 1-900-255-5468

Pin#3412. 18+.

AT LAST — The first ever SINGLE PARENT NEWSLETTER

that informs; updates; offers tips, insights, alternatives tor sir-

gle and divorced parents. 6 issues just $15.00/year: Infoling,
O Box 50102, (PE), Baltimore, MD 21211.

SAVE BIG $$$ on cable TV rentals call 800-820-1727 ow!

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 manage-

ment product sweeping the country. For FREE information on

this moneymaking opportunity cali: 800-524-4724.

101 QUESTIONS AND Shocking Answers About AIDS. Onlly

$5.00. MINORITIES ARE PEOPLE, INC., PO Box 1333-(PE},

New York, NY 10116.

HELP YOURSELF HEAL Audiovisualization Tapes $9.95. Frea

Brochure. Call 1-800-555-5453.

FRANCHISE OPPORTUNITY

ELECTRONIC BUSINESS

We are offering one Franchise per state far
our unique electronic business. If you have
good trouble shooting skills, you may quali- |

fy for this profitable opportunity. !
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
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OSCILLOSCOPES

from $169 !!!

ATC O-Scope uses printer port to turn PC-AT into
Digital Storage Oscilloscope, Spectrum Analyzer,
Freq. Counter, Logger, DVM. DC-500KHz

Spectrum

o

* 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 US A

Options:

800 980 9806

* Single channel units from $169
+ Dual channe! units from $349

- Probe sets
* Automotive probes
+ Battery packs

Order yours today.

MC/Visa/Amex
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

v

e All Equipment New
¢ Convertors & Descramblers
e 30 Day Money Back Guarentee

e Visa, MC, C.0.D. Welcome

KDE ELECTRONICS, INC

Info. 708-889-0281
Fax 708-889-0283

¢ 6 Month Warranty

P.O. Box 1494
Addison, IL 60101
HRS: Mon-Fri, 9-6 CST
Sat, 9-3 CST

CABLE CONVERTER
DIAGNOSTIC TEST CHIP

 FULL AETIVATION OF CABLE CONVERTER|
WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WERELESS QUICK INSTALL TEST BOARDS AND
DIAGNOSTIC CUBES FOR ALL CONVERTERS!
[*%* ANYONE IMPLYING ILLEGAL USE WILL BE %+
DENIED SALE.WE SELL PRODUCTS OMNLY!t TO
BECHNICIANS OR CABLE REPAIR FACILITIES!!

#1 IN CUSTOMER SERVICE & TECH. SUPPORT!
+£LL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
*PRIORITY NEXT DAY SHIPPING AVAILABLE!
+SALE= BUY 5§ BOARDS GET | FREE TILL MAY96.
*LOWEST PRICE & SUPERIOR PRODUCYT GUARI
*FRIENDLY COURTEOUS SERVICE. WE'RE PRO'S

E@ visuaL 58

MMUNICATIONS INC.
FOR ORDERS 1-800-GO-CABLE

CZTALOG & TECH. SUPPORT 717-620-4363 EST. 1977

CABLE TV

» ESCRAMBLRS
1-800-23

FREE CATALOG
GUARANTEED BEST PRICES - IMMEDIATE SHIPPING
APPLE ELECTRONICS

3389 Shendan St. - Swite 257
lywood, FL_33021

Dence is a Kit Builders Paradise

Hoctrenic Kitx - Plans - Parts - Computors - Mmatewr Radis

% Call Debco today for
your FREE copy of

The Electronic Experimenter's Journal ~

1800 423 - 4499

Detrco Electronics 4025 Edwards Rd. Cincinnati, OH 45209

Prototype it....... FAST!

4 with ProtoQuick 8051 ot 28
i Complete ingie board computers
i - Up to 32K EPROM and 8K RAM

125G 10, plated-through prova ares

AS232 C senal port wi DB25 conn
O ays 0 EPROM w/ source coce

Asombiea . 1eady 10 run - Sv enly
inckoed

pri-pe ME-DOS cross

ProtoQuick 28 and 8051

$99.00 ..

o scionce
Soliware 37”:W'\dg:nmm‘
r—
Aun peotonype sopicatons of exper imenal naroware  [EOINN
irom tha senal port - WITHOUT PROGRAMMING (513) 561-2060

CABLE TV CONVERTERS

Equipmer.t & Accessories
Wholesalers Welcome

Call VISION TIME PRODUCTS
1-800-310-1153 M-F 8a-8p

NO TENN SALES

Cable T=—=3 Test
Orders Only A i d S Information

| 1-800-615-9221 407-998-7883

Test Chips that fillv activare Jerrold, Tocom, Zenith,
SA, Picneer and more. Quick-Board installation!
Prices from 85 to $49.95 ea. MC SPECIALTIES

1 Year Warranty!

No FL Sales Not for iise in cable co.owned equipt. For test or tepair only.

www.americanradiohistorv.com

CLASSIFIED

BUSINESS OPPORTUNITIES

START your own technical venture! Don Lan-
caster's newly updated Incredible Secret Money
Machine Il tells how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (520) 428-4073 Visa/MC.

FREE invention packaFe DAVISON & ASSO-
CIATES offers customized development, pat-
enting, and licensing of newrrroduct and
Ideas. Proven resuits: 1(800) 677-6382.

SELL Mini-Dish Satellites. Generous commis-
sions. No inventory required. No territory restric-
tions. For Info-pak send $2.00 SATELLITE
DEPOT, PO Box 214934, Dallas, TX 75221.

UNBELIEVABLE opportunity! Marketing the
most advanced digital minidish satellite home en-
tertainment system. 100+ channels now, many
more soon. Easg 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.

EDUCATION

LEARN IBM PC Assembly Language. Disk
$5.00, Book $18.00. ZIPFAST, Box 12238, Lex-
ington, KY 40581-2238.

WINDOWS 95 Kickoff — Staring at Windows 95
and not knowing what to do? Then get your per-
sonal copy of “Windows95-One Step at a Time”
;BP399) Only $9.95 (price includes shi nn?
rom ELECTRONIC TECHNOLOGY TODA

INC., PO Box 240, Massapequa Park, NY
11762-0240. USA and Canada only. US funds.

sowou)09(3 seindod ‘9661 Aine
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WE CARRY A FULL LINE OF PREMIUM
CONVERTERS AND DESCRAMBLERS

« Scientific Atlanta™
Compatible

« Jerrold™ Compatible

« Tocom" Compatible

« Zenith™ Compatible

« Pioneer™ Compatible

» Oak™ Compatible

SATISFACTION GUARANTEED
OR YOUR MONEY BACK!
BEST PRICES FREE CATALOG

Please have the MAKE & MODEL # of your full
mium service cable box r when you calll

| LRI, . S SoEliil
| ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST

1 I8 not the intent of Altstar Electronics 1 defraud sy pay TV
be

CONVERTERS
DESCRAMBLERS

FREE Cable TV Catalog.

Now you can tune-in your favoriie
cable TV programming and

SAVE $100'S - EVEN $1000°'S
on premium CABLE TV EQUIPMENT.

MODERN
ELECTRONICS

1-800-906-6664

2125 S. 156TH CIRCLE » OMAHA, NE 68130

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.

CABLE —safe. Guarantee cable privacy. The
one way valve for your cable TV signal. Cable
signals come in, but they don't go out! $28.95, +
$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
eowerful guide to descrambling schemes. $10.00.

isa/MC/Amex. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

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 "Base-
band” Way. $10.00. Visa/MC/Amex. ELEC-
TROMAN, on 24474, New Orleans, LA 70184.
(504) 482-3017.

ATTN. CABLE box owners! Order nour 1D signal
stopper now. Send $23.00 to R.R. ENTERPRISE,
Box 3532, Easton, PA 18043.

CABLE descrambling, new secret manual. Build
your own descramblers for cable and subscrip-
tion TV. Instructions, schematics for SSAVI, gated
sync, sinewave, some free methods (HBO, Cin-
emax, Showtime, UHF, Adult) $12.95, $2.00
postage. CABLETRONICS, Box 30502PE, Beth-
esda, MD 20824.

SECRET cable descramblers! Build your own
descrambier for less than $12.00 in seven easy
steps! Radlo Shack parts list and free descram-
bling methods that cast nothing to try, included.
Send $10.00 to: INFORMATION FA RY, PO
Box 669, Seabrook, Texas 77586. For Visa/MC,
COD’s, (713) 922-3512 Anytime!

CABLE TV equipment & accessories. Whole-
salers weicome! 30 day mon k guaranteel
Free oa%! PERFORMANCE ELECTRONICS,
INC., 1 (800) 815-1512.

CABLE descrambler! Build for $12.00 with 7 Ra-
dio 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 Shack parts. Plans $5.00. 1
(800) 818-9103.

DESCRAMBLE cable using simple circuit. E-Z
to follow instructions $10.00. Complete kit
with free Bullet Buster. $20.00. 1 (800)
522-8053.

‘CABLE TV Test Chips for Jerrold, Tocom, Pi-
oneer, Scientific Atlanta, etc... Quick Installa-
tionl New Muiti-Mode modules available. Prices
from $5.00 each. 1 (800) 786-9025.

CABLE bullet terminator and I.D. Blocker, Elec-
tronically shields yourself and your box. Factol
direct. Lifetime guarantee. $14.95. 1 (800
820-9024.

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 CIR-
CUITS at 1 (800) 433-6319 to request our free
brochure or to place an order.

CABLE Filter, build your own — Plans, parts, FC
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 descrambiers and convert-
ers. Zenith ST1600 special. 10 lot price $175.00
each with remote. D&M, 1 (800) 550-8815.

CABLE TV descramblers. One piece units. Pi-
oneer 6310's, Scientific Atlanta 8580's, DPV7%s
and others. Lowest prices. Money back guaran-
tee. Houston, TX (713) 691-4610.

HAVE a beeping or chirping sound with
scrambled video on channels. We can heip. Pro-
fessional qualitz 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, re-
motes. 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
us! RP ELECTRONICS, 1 (800) 304-3604.

CABLE descramblers. Buy direct rock bottom

grices. #1 in customer service and low prices. Al

42?"2%5“2'1“5 CABLE CONNECTION 1 (800)
-2662.

TEST AIDS: Jerrold, Scientific Atlanta & Pioneer
w/muitimode & 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 Jerroid $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. |IRATA
SYSTEMS, 930 North Heritage Street, Mesa, AZ
85201-3932.

COMPUTER SOFTWARE

ZSORT. Sort hu%e fites fast. Disk $5.00. Manual
$10.00. Box 12238, Lexington, KY 40581-2238.

SHAREWARE Overload. 30 disks for $30.00.
Get our five page catalogstoday free. Depend-
able 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. Cata-
log $1.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

AUDIO-VIDEO-LASERS

VIDEO STABILIZER. Eliminates all copy guards
on rented videotapes. Enhances any video signal
giving optimum color and clarity. 30 da
moneyback, 1yr. warranty. $34.95 + $6.00 S&H.
STAR DEVELOPMENT, Box 92457, Milwaukee,
WI53202. °
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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 1o sqet free subscriE-
tions. $5.00. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

F&M Electronics — inwall speakers, intercoms,
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-

ggONICS, PO Box 1376, Dept. 4, Milwaukee, WI
201.

PLANS-KITS-SCHEMATICS

TRANSISTOR Data Tables — Given are the basic
electronic parameters for the worlds popular tran-
sistors in one volume. A must for servicemen,
hobbyists and en?ineers. Order “Transistor Data
Tables” SBP401E or only $9.95 (grice includes
shipping) from ELECTRONIC TECHNOLOGY
TODAY, INC., PO Box 240, Massapequa Park, NY
11762-0240. USA and Canda only. US funds.

ALL-in-one catalog. AM/FM/ham/spy, transmit-
ters, amplifiers, receivers. Voice scramblers/dis-
guisers, 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. In-
cludes: Tutorial, w/experiments, 40ft fiber assort-
ment, + cutting tool. $19.95 + S/H (609)
468-1660.

CRYSTAL Set Handbook — Visit antiquity by
buildingthe radios your grandfather built. Assem-
ble 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
only! USA and Canada — no foreign orders.

HEATH COMPANY is selling photocopies of most

Heathkit manuals. Only authorized source for

(éopyright manuals. Phone: (616) 925-5899, 8-4
T

SATELLITE EQUIPMENT

VIDEOCYPHER M descrambling manual. Sche-
matics, 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. Sche-
matics for Videocypher 032, $15.00. Software to
copy and alter EPROM codes, $25.00. VCIl Plus
EPROM, binaré and source code, $30.00.
gABLETHONIC , Box 30502PE, Bethesda, MD
0824.

SATELLITE Radio Book and Guide. New book
covers all audio services, SCPC, subcarriers, FM
squared, facsimile, press services, weather ser-
vices. Simple how-to-receive instructions. $16.95
e_lus $3.00 Priority Mail. UNIVERSAL ELEC-

RONICS, 4555 Groves Road, #12, Columbus,
OH 43232, (614) 866-4605.

AMPROVE Satellite Picture Quality. Focus Max-
imizer is a diagnostic tool that quickly optimizes
dish to feedhorn spacings. Works with Chaparral
feedhorns. $29.50 delivered. Brochure on re-
.quest. EMAIL:Water Elec@aol.com. WATER-

MED ELECTRONIC DEVELOPMENT, Visa'MC
orders: {800) 756-7854.

OBTAINING Sound for your VCIl and VCII Plus is
easy. No codes needed. Details: 1 (800) 211-5635.

OWN the future home entertainment sys-
tem...now! Affordable digital minidish satellite re-
ceiver system. 100+ channels including net-
works, supefstations, multiple sports, news,
adult and premium movie channels. Sharpest pic-
ture. Clearest sound. Overhead satellite for unob-
structed reception. Programming as little as
$24.99/month. 1 (800) 899-9707, 8am-10pm Pa-
cific. ISA approval #183-1961.

SECURITY

ELECTRONIC sales of securitY systems for
home, apartment, or business, will send informa-
tion, call (€12) 295-4240.

TELEPHONE

NEW PC-based software programs 39 differant
cellular phones! Motorola, Nec, Nokia, etc! Or-
ders/info: (312) 213-7023.

170 + forbidden manuals. Jam radar, telephone
taps, electronic sabatg?e. Free catalog. INFO 9,
680 Grapevine Hwy., Hurst, TX 76054.

EXPERIMENTAL magnetic pattern/field en-
hancer-EM shield devices. Detailed plans $25.00.
B. MORRIS, Box 106, Hubbard Lake, M1 49747.

NEURAL Network. Study and build this fascinat-
ing learning synthetic brain. Details: THINK-2,
2-89 Emma, Gueiph, ON, N1E-1V1.

BUIL D amazing talking photo cube. Records and
plays 4 messa?es, 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 1SA slot, DOS and Windows Controt Software.
Free information. ASTROSOFT, 15006 La Mesa,
St. Sylmar, CA 91342,

BUY BONDS

WANTED

TOY Electrical experimenters sets, 1940 - 1970,
Allied Radlio - Lafayette Radio - Radlio Shack
Catalogs from 1950 - 1970, Unbui!t Heathkits,
Knightkits, Eico kits wanted. Top prices paid.
ARNOLD CHASE, 9 Rushleigh Road, W.
Hartford, CT 06117. (860) 521-5280.

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
Iinformation €enter
Department BEST,
Pueblo, €0 81009

Converters & Descramblers

Call 1-800-715-6789

30 Day Money Back Guarantee

FREE Catalog J

\ llennim
ENTERPRISES

...It's Full of Stars
s Panasonic®
=Jerrold” s Scientific
=Pioneer® Atlanta®

ALL MAJOR CREDIT CARDS ACCEPTED
13492 Research Blvd » Suite 120-113 = Austin, TX 78750

=Zenith®

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome
Call VISION TIME PRODUCTS
1-800-310-1153 M-F 83-8p

NO TENN SALES

FM TRANSMITTERS MINI (KITS)

+ 3-VOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors
* PHONE XMTR, range to 500 ft.. uses phone-fine power

« Sound-Activated XMTR, range to 500 ft.

+ 2-STAGE XMTR. 9-Volt, very powerful

All above require simple soldering at2 to 4 places.
$29.95** ea.

TELE FM WIRELESS MONITORING SYSTEM.
(Kit) $99.00*

TELE CALL FORWARDER. Transfers incoming
calis. $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 re-
corder self-activating with voices or other
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
fady's and vice versa. $49.00*

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

MUCH, MUCH MORE — OUR 25TH YEARI
TOLL FREE 1-800-926-2488
A.M.C. SALES, INC.

193 Vaquero Dr., Bouider, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924
Mon.-Fri. 8 a.m.-5 p.m. Mtn. Time

WWW.aknericanradiohisterv-com

CIRCLE 39 ON FREE INFORMATION CARD
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July 1996, Popular Electronics
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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. Page
33 Ace Communications. . . .. ... .. 94
26 Alfa Electronics ......... ... ... 76
28 All Electronics . ............... 78
— Allen Engineering .. ... ... . .. 90
— Allison Technology .. ... ... .. .. 107
— Alistar Electronics . ........... 108
39 AMC Sales .......... .. ... .. 109
— American Innovations . .. ... ... 95
— Andromeda Research ..... . .. . . 98
- Basic Electrical Supply .. ... .. .. 80
30 BelMerit. ................... 82
— Black Feather .. ...... ... ... .. 95
32 C&SSales................. ...88
—_ Cable Discount . .. ........ ... . 108
— Circuit Specialists ... ....... ... 86
- Cleveland Inst. of Electronics. .. . 19
— Command Productions . ...... .. 92
— Computer Business Services . . .. 105
—_ Comtrad Industries. . . . CV3. i, 22
—_ Consumertronics . ............. 92
— Cook’s Institute . ....... ... ... 2t
139 Dalbani .................... .. 85
—_ Electronic Equipment Bank . . . .. 93
137 Electronic Rainbow . ... ... . ... 91
— Foley-Belsaw . ...... ... ... .. 104
— Forest Electronics. . .. ... ... ... 94
— Fotronic Corporation. ... ... .. .. 79
— General Device Instruments . . . . 100
— Grantham College of Engineering . 4
— Great Southern Security . ... ... . 81
— Greenleaf Electronics Inc.. . . ... 103
— Halcyon Group .. ........... .. 104
— Home Automation Systems. ... .. 98
158 Home ControlsInc. . ........... 21
— PEIC -oonngiemias o varsmoosnamng. 106
— Information Unlimited. ..... ... 103
13 Interactive Image Technologies. CV2

Intromics . .................... 95

ISCET/NESDA................ 13

Free Information No. Page
- IVEX Design. . ...... .. ... .. .. 99
=3 KDE Electronics. . .. ...... .. .. 107
— Learn,Inc. . ... ............ . =7
- M&G Electronics .. ... .. ... . .. 77
— MD Electronics ........ ... 83, 100
— Mega Electronics . ... ... ... .. 106
48 Mendelson’s . ........... .. ... 106
— Mental Automation . . ....... .. 90
157  MicroCode Engineering .. .... .. 3
— Millennium Enterprises. .. ... .. 109
— Modern Electronics .. ... ... ... 108
138 Mouser .............. ... ... 103
— NRISchools ............... ... 35
—_ Ohio Automation .. .. ... ... .. 100
43 Optoelectronics. ... .......... Cv4
140  PartsExpress ............. ... 105
47 Prairie Digital Inc.. .. ... ... . . 99
46 Print................... .. .. .. 80
45 Printi=s. o maxamsinem s . a® @ | 90
— Protocol Electronics . .. ....... .. 77
- Quality Entertainment .. . . 94
14 RadioShack . ..................5
— RNJ Electronics . ............. 100
— Self-Reliance Co. Inc. .. ... ... 105
— Show Time .............. ... .. 95
— Silicon Valley Surplus . . . .. ... 104
— Skyvision Inc. ... ... [P 101
= TabBooks.................. 9,55
— TKA Electronics Inc.. . ......... 84
136 UCANDO Videos ... ........... 9
— USCyberlab. ... ... .. ... ... ... 98
— Vision Electronics. . ........... 105
— Visual Communications. . ... ... 107
159  Wavetek Corp. ................ 15
— Weeder Technologies . ...... .. .. 98
— Weka Publishing. . .. ......... .. 97
— World College (Div. of C.I.LE.) ... 75
— WPT Publications ......,..... 104
134  Xandi Electronics............. 102
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ADVERTISING SALES OFFICE

Gernsback Publications, Inc.
500 Bi-County Bivd.
Farmingdale, NY 11735-3931
1-(516) 293-3000

Fax 1-(516) 293-3115

Larry Steckler, EHF/CET
President (ext. 201)

Christina Estrada
Assistant to the President (ext. 209)

For Advertising ONLY
1-516-293-3000
Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director (ext. 206)

Michele Torrillo
advertising assistant (ext. 211)

Adria Coren
credit manager (ext. 208)

Subscription/
Customer Service/
Order Entry
1-800-827-0383

7:30 AM - 8:30 PM EST

ADVERTISING SALES OFFICES
EAST/SOUTHEAST

Stanley Levitan

Eastern Sales
1 Overlook Ave.
Great Neck, NY 11021-3750
1-516-487-9357, 1-516-293-3000
Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/
Oklahoma, Colorado, Arizona

Ralph Bergen

Midwest Sales
One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-847-559-0555
Fax 1-847-559-0562

PACIFIC COAST/Mountain States

Anita Bartman

Hutch Looney & Assoc., Inc.
6310 San Vicente Bivd.

Suite 360

Los Angeles, CA 90048-5426
1-213-931-3444 (ext. 227)

Fax 1-213-931-7309
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TECHNOLOGY UP™ %

1 d H
—— ONLY 18 INCHES WIDE —

18" satellite dish attracts thousands
of cable subscribers—only $34.95
a month for access to 175 channels!

The RCA digital satellite systein gives you access to over 175 channels,
has crystal-clear picture quality, is compact in size, easy to install
and easy to use—all at about the same cost as cable!

by Charles Anton

° Just about everyone has

heard of satellite dishes.

DIGITAL SATELLITESYSTEM Y yu can get amazing pic-

ture quality and a lot more channels. Until now,

the satellite dishes were big and expensive!

You wanted the great features, but not an eye-

sore satellite dish in your backyard and the ex-
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 channels and exclusive movie and sports
channels options!
The 18" dish.
The RCA DSS sys-
tem comes with a
compact 18" wide
satellite dish—
about the size of
a large pizza—
that picks up dig-
ital signals. Once
installed, it never
needs to move.
The dish is easily
connected to the
side of a house,
deck or balcony.
Unlike larger mo-
tor-driven satel-
lite dishes which
need to rotate in
order to receive
satellite signals,

Three satellites. There
are three satellites located
22,300 miles above Texas.
The satellites receive pro-
gram information from two
uplink centers that then
beam the signals down to
your RCA DSS dish!

the DSS is a fixed-dish
system that gains infor-
mation from the three
DIRECTV satellites.

Satellite receiver.
The receiver also has a
compact design that
blends with your other
clectronic devices. It re-
ceives the satellite dig-
ital information that
gives you great pro-
gramming.

Remote control.
The remote control op-
crates the satellite

YOU CAN USE THE
DSS SYSTEM IF...

1 You can pasition the
18" dish to face a
southwesterly direction
where the three satellites
are located

2 You live in a single-
family dwelling or
have fandiord approval

3 You live within the
continental United
States

4 You don’t have any
neighborhood zon-
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- Pleture §creen! .

clear picture. Your
programs and
shows will have a
picture quality not
available before.
You'll never look
at TV the same
way again!

* Picture quality will vary with different
brand TVs and year of model
{simulated screens shown)

____ www.americanradiohistorv.com

PROGRAMMING CHOICES

l *) DIRECTV. DirecTV gives you over
175 channels to subscribe to supe-
rior digital jJuzlity programs. You will receive
channels such as ESPN 1 & 2 and CNN as well
as premiur- channels like the Disney Channel,
the Learving Channel, TNT"pDirect Ticket Pay
Rer View as well as Musifoice (28 CD-qual-
ity musie channels in a \#lriety of formats.)

Qﬂ;;‘ Direct Ticket. Movies are just $2.99
3 \)\k\\\ each and start as often as every 30
\\ # minutes. Yoy order by using your re-

mcte control! It'§ like having a video store
in your home, but wi}hout late return fees, rewind
charges and movias being out of stock.

m u.s. ?ate!lite Broadcasting. USSB
offers the best in TV programming.
h gives you thg original channel selection plus
top movie 1etworks and multiplies the num-
ber of charnels offered. This means you can
choose fron five different HBO channels, three
different Showtime channels, three different
Cinemax channels, two versions of the Movie
Channel and Flix. Plus MTV, VH-1, Lifetime,
Comedy Central, Nickelodeon, Nick-At-Night
and the Al News Channel.
Spcrts Choice. Now you can get sports
TPORTS that weren't available before. Regional
sports networks deliver hundreds of out-of-
market osrofessional and collegiate sports
games that aren't shown on cabile.
Unwersal remote, The DSS system comes
_ with a1 ergonomic remote control that will
operae the satellite receiver and most
brands of TVs. It has a color-coded 39-but-
ton keypad that will give access to a break-
thrcugh idea in TV programming. Finding
a show will be as easy as pushing a button.
‘/" - 18" Antenna Dish. The small, dur-
i J . able, compact 18-inch parabolic re-
- flector Is both lightweight and
inconspicuous. Place it on your
deck, roof or the side of your house.

-

"_-

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 sys-
tem 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 on-
ly) and a one-year manutfacturer’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 $34.95 a month $17 SaH

* Additional programming sold separately. You must meet
credit requirements to qualify for monthly service.

Please mention promo code 1455-PL-6661.
For fastest service, call toll-free 24 hours a day

800-992-2966
e

Enene e

industries
2820 Waterford Lake
Drive, Suite 102
Midlothian, VA 23113
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Scout ®Reaction Tune ©

brings you all the action. Whether it is police,
ﬁre commercial or just everyday communica-
o ' tions monitoring, the Scout will bring you closer to
" the action. The Scout will not only capture the fre-
4 quency. but it automatically tunes the receiver to that
frequency at the same time; (see receivers appl.
| below). Let the Scout Reaction Tune your way inta the
world of communications.
FEATURES

* Records up to 400 unique frequencies in memory.

* Records up to 255 hits on each frequency in memory.
* 10MHz - 1.4GHz single frequency range.
* Records frequencies automatically with Patented Digital

Auto Filter & Digital Auto Capture.

Reaction Tune the AOR AR8000, AR2700, ICOM R7000, R7100. R9000. Radio Shack Pro

2005/2006 with OS456 installed, and the Radio Shack Pro 2035/2042 with OS535 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.
* |6 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.

7&.@&,‘?7, 05
“Coz

Frequency Range: 10MHz - 1.4GHz Operating Time: 8 - 10 hours

Input Amplifier: 50 Ohm vswr <2:1 Power: 2VDC | Amp wall plug adapter for rapid
Sensitivity: ImV 30MHz - 900MHz charging. 6VDC 130mA minimum operating pow-
Maximum Input: +15¢BM, 50 milliwatts | er required. AC90 adapter supplied.

Display: 10 digit LCD with backlight

Factory Direct Order Line: 1-800-327-5912

MADE | A aFFTFFrari o Trs/Mi ifesoe©
N | Sl I i NWIYIWDY

USA 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: 9547712050 Fax: 9547712052

e WWW.americanradiehisterv-com

*Using the optional SAC8000 is a snap-Just
plug and play. SAC8000 includes cable, back
panel with slot, and velcro attachments.

SPECS

QHYD NOILYWHOLNI 3344 NO €v 310410
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