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NEW VERSION! 
Electronics Workbench Version 5 with analog, digital and 
mixed A/D SPICE simulation, a full suite of analyses and over 
4,000 devices. Still the standard for power and ease of use. 
Now ten times faster. Still the same low price. 

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

FEATURES OF ELECTRONICS WORKBENCH VERSION 5 
WHAT'S NEW 

GENERAL 

$299 r R /CE 
DIRTIER, TI, aI.Idr,IAUIsd 
SJ +I-1-1RIY'I+PIVIJ°1OI6I.I11 

High -End Features 
TRUE MIXED ANALOG /DIGITAL 
FULLY INTERACTIVE SIMULATION 
ANALOG ENGINE 
DIGITAL ENGINE 
GMIN STEPPING 

TEMPERATURE CONTROL 
PRO SCHEMATIC EDITOR 

HIERARCHICAL CIRCUITS 
VIRTUAL INSTRUMENTS 
ON- SCREEN GRAPHS 

ANALOG COMPONENTS 
DIGITAL COMPONENTS 
DEVICE MODELS 

MONEY -BACK GUARANTEE 
TECHNICAL SUPPORT 

YES 

YES 

SPICE 3F5, 32 -BIT 

NATIVE, 32 -BIT 

YES 

EACH DEVICE 

YES 

YES 

YES 

YES 

OVER 100 
OVER 200 
OVER 4,000 
30 -DAY 

FREE 

Powerful Analyses 
DC OPERATING POINT 
AC FREQUENCY 

TRANSIENT 

FOURIER 

NOISE 

DISTORTION 

YES 

YES 

YES 

YES 

YES 

YES 

30 -DAY MONEY -BACK GUARANTEE 
VERSION 5.0 FOR WINDOWS 95/NT/3.1. 

CALL 800-263-5552 INTER CTIVE 
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Electronics 

Workbench 
VERSION 5 

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 15 IN U S SOLVARS AND VALID ONLY IN THE UNITED STATES AND CANADA. ALL ORDERS SUBJECT TO SIS SHIPPING AND HANDLING CHARGE 

Fax: 416-977-1818 
_ Internet: http: / /www.interactiv.com CompuServe: 71333, 3435 /BBS:416- 977 -3540 /E- mail:ewb @interactiv.com 
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Popular Electronics 

C O V E R S T O R Y 

37 Build a Multimedia Subwoofer 
If you're tired of the tinny audio coming from your computer's 

speakers, and are not at all impressed with the weak and lifeless 

sound effects those speakers produce, this project is for you. For 

under $80, you can add powerful bass to all of your favorite multi- 

media games and audio CDs with this easy -to -build subwoofer- 
Rodrick Seely 

C O N S T R U C T I O N 

41 Build a Multi- Chrome Projector 
Sit and watch this unit's changing color patterns for just a few min- 

utes and it will provide you with some biofeedback -type stress 

relief. Or just use it any time you need a light source of various col- 

ors. Either way you apply it, it's hard to look away from this device 

once it's on -Skip Campisi 

48 Build a Temperature Adapter 
Just how cold is it around your workbench this winter? How hot is 

that IC really getting? Now you can find the answers to all of your 

temperature questions by connecting this simple circuit to your 

DMM -Marc Spiwak 

F E A T U R E S 

45 Monitoring Military Aircraft 
Every day the-e are several real -life dramas unfolding over the 

skies of the United States. If you'd like to listen in on the exciting 

transmissions of our nation's military pilots, you're in luck. With an 

ordinary scanner and the listening tips given in this article, you'll 

feel as if you're part of the action in no time -Laura Quarantiello 

JANUARY 1997 
Vol. 14, No. 1 

A GERNSBACK 

PUBLICATION 
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Page 45 

POPULAR ELECTRONICS (ISSN 1042 -170 -XI Published monthly by Gernsback Publications Inc. 500 Bi- County Boulevard, Farmingdale. NY 11735. Second - 

Class postage paid at Farmingdole, NY and at additional mailing offices. One -year, twelve issues, subscription rate U.S. and possessions $21.95, Canada 

$28.84 (includes G.S.T. Canadian Good. and Services Tax Registration No R1251662801, all other countries $29.45. Subscription orders payable in U.S. 

funds only, International Postal Money Order or check drawn on a U.S. bank U.S. single copy price $3.50. Copyright 1996 by Gernsback Publications, Inc. All 

rights reserved. Hands -on Electronics and Gizmo trademarks are registered in U.S. and Canada by Gernsback Publications, Inc Popular Electronics trade- 

mark is registered in U.S. and Canada by Electronics Technology Today, Inc. and is licensed to Gernsback Publications, Inc. Printed in U.S.A. 

Postmaster: Please send address changes to Popular Electronics, Subscription Dept, P 0. Box 338, Mount Morris, Il 61054-9932 

A stamped self -addressed envelope must accompany all submitted manuscripts and /or artwork or photographs if their return is desired should they be 

rejected. We disclaim any responsibility for the loss or damage of manuscripts and /or artwork or photographs while in our possession or otherwise. 

As a service to readers, Popular Electronics publishes available plans or information 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 readers. Popular Electronics dis- 

claims any responsibility for the safe and proper functioning of reader -built projects based upon or from plans or information published in this magazine. 
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J A N U A R Y 1 9 9 7 

P R O D U C T R E V I E W S 

23 Gizmo 
RadioShack DX -394 Receiver, Goldstar Model F -191 Wall - 
Hanging Audio System, Cobra Model RDL /712SW Radar 
Detector, MindDrive Thought- Driven Software, and much more 

C O L U M N S 

12 Multimedia Watch 
Speakers that Roar, and More -Marc Spiwak 

16 Net Watch 
Astronomy on the Web -Dan Karagiannis 

20 DX Listening 
Winter DXing -Don Jensen 

58 Think Tank 
Semiconductors and a Look Back -John Yacono 

61 Ham Radio 
High -Band Antennas -Joseph J. Carr 

64 Antique Radio 
Antique Radio on the Web -Marc Ellis 

66 Computer Bits 
Coming Trends -Jeff Holtzman 

68 Circuit Circus 
Electronic Sensors - Charles D. Rakes 

75 Scanner Scene 
Area 51 Listening -Marc Saxon 

D E P A R T M E N T S 

4 Editorial 

6 Letters 

10 New Products 

54 Annual Index 

76 Electronics Library 

77 Popular Electronics Market Center 

110 Advertiser's Index 

110A Free Information Card 
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TraxMaker° 
A Virtual Environment For 

Growing Printed Circuit Boards 

"Finally, a low cost, easy to use, professional quality, PCB design tool" 
TraxMaker is a Printed Circuit Board (PCB) layout program that supports multiple layers along with full auto placement 

of components and autorouting of tracks. TraxMaker makes good design practice easy, according to user definable 

"Design Rules ". It has a familiar, easy to learn Windows interface. TraxMaker is a truly cost effective package which is 

sure to handle your most demanding PCB design tasks. TraxMaker can be used as a standalone product or with 

compatible schematic capture products. When used in conjunction with CircuitMaker, TraxMaker completes a powerful 

beginning to end circuit design system. 

g TldxMdkel - IC:üNakei28\Demo.PC81 

FS rfi293 

cr\ 
FREE Functional Demo 

Product literature and a free functional TraxMaker demo are 
available on the Internet at http: / /www.microcode.com, on 
CompuServe (GO MICROCODE) and on America Online 
by doing a file search for TraxMaker 

TraxMaker Features 
Exceptionally easy to learn and operate 
6 signal layers plus power and ground 
planes, top and bottom overlays, and 
solder and paste masks 
Built -in autorouter which provides routing of 
entire board, individual nets, pad to pad 
(without net), or interactive (using ratsnest) 
Automatic component placement with user 
definable placement grid and keep -out areas 
Full support for both through -hole and 
surface mount components 
Output to any Windows compatible printing 
device, Gerber files, and Excellon 
N/C drill file 
Import CircuitMaker, Protel, and Tango 
netlists 
Orthogonal, curved, and any angle tracks 
Design objects include tracks, pads, vias, 
arcs, free text, rectangular and polygon fills 
Includes a wide selection of component 
patterns and new patterns can be quickly 
and easily created 
Choose either Metric or English units 
Maximum resolution of .001 inches (1 mil) 
Maximum board size of 32 x 32 inches 

Call Now to Order or 
Request Additional Information 

800 -419 -4242 
= ca 

MicroCode Engineering Inc . 573 West 1830 North Suite 4 Orem UT 84057 -2030 USA Phone 801- 226 -4470 Fax 801-226-6532 Internet http: / /www.microcode.com 
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E A R N Y O U R 

B.S. DEGREE 
IN 

COMPUTERS 
OR 

ELECTRONICS 

I 
By Studying at Home 

Grantham College of Engineering, 
now in our 46t11 year, is highly experi- 
enced in "distance education"- teaching 
by correspondence- through printed 
materials, computer materials, fax, 
modem, and phone. 

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

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

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

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

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

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

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

Accredited by 
the Accrediting Commission of the 

Distance Education and 
Training Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 

EdiToRiAl 
Bass Notes 
Ask just about any audiophile and he or she will tell you what's 
most often missing from a poor -quality audio system -bass. 
When that booming quality is there, it only enhances a listening 
experience. But when there's very little bottom end to be heard, 
any serious listener will have a problem. 

Now if you've ever used a standard, multimedia computer you 
should be able to appreciate that not only is there very little 
bass present, there's often no bottom end to the sound at all! 
Try playing a jet- fighter simulation game using standard multi- 
media speakers and you'll see what I mean. Often the explo- 
sions in such a game sound like little more than the white noise 
found on the dial between radio stations, and do not at all 
increase a player's "adrenaline rush." 

Even worse is the sound you'll hear if you try to play an audio 
CD on your computer's CD -ROM. You'd never know just how 
rich the digital audio contained on that little disc is, because 
most multimedia speakers would make it sound like something 
played out of a pocket -sized transistor radio. 

What can a computer -user do? 

Well, the easiest thing to do would be to go out and buy a mul- 
timedia subwoofer. But unless you're prepared to spend at least 
a couple- hundred dollars, don't expect to be happy with the 
results you get. 

That's why this month, Popular Electronics presents a more 
affordable, do- it- yourself approach to solving the computer - 
audio problem. For under $80 you can build the Multimedia 
Subwoofer -a unit that will really increase your appreciation of 
just how much bass does to enhance an audio system. 

With the Subwoofer, sound effects will roar to life in your room, 
and music will sound so good you'd think you were listening to 
a high -quality, independent audio system. I know this from 
experience -I have the Subwoofer connected to my computer 
and I'm listening to a favorite CD of mine as I write this! The 
story begins on page 37. 

Dan Karagiannis 
Editor 
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TECHNOLOGY UPDATE 

How to make your car invisible 
to radar and laser...legally! 
Rocky Mountain Radar introduces a device guaranteed to make your 

car electronically "invisible" to speed traps -if you get a ticket while 

using the product, the manufacturer will pay your fine! 

If your heart doesn't skip a 

beat when you drive past 
a speed trap-even if you 
aren't speeding -don't 
bother reading this. I 

can't tell you how 
many times that has hap- 

The Phazer will Pend to me. Driving dhwn 

"jam" both radar the interstate with my 

and laser guns, pre- cruise control set at eight 

venting police from miles over the limit, I catch 

measuring your a glimpse of a police car 

Speed. parked on the side of the 
road. My heart skips a 

beat and for some reason I look at my 
speedometer. After I've passed the trap, 
my eyes stay glued to my rear view 
mirror, praying the officer will 
pass me up for a "bigger fish." 

It seems that as speed- detec- 
tion technology has gotten more 
and more advanced, speeding 
tickets have become virtually 
unavoidable. And although de- 
vices exist that enable motorists 
to detect these speed traps, they 
are outlawed in many states... 
including mine. 

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

The radar component works by mixing an X, 

K or Ka radar signal with an FM "chirp' and 
bouncing it back at the squad car by way of a 

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

The 

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

How it scrambles radar. 
Police radar takes five to 10 mea- 
surements of a vehicle's speed in about one sec- 
ond. The Phazer sends one signal that tells the 
radar the car is going 15 m.p.h. and another signal 
that the car is going 312 m.p.h. Because police 
radar can't verify the speed, it displays no speed 
at all. To the radar gun, your car isn't even on the mad. 

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

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

your speed accordingly. 

Ticket rebate program. Rocky 
Mountain Radar is so confident 

that the Phazer will protect you from 
both radar and laser speed- detection 

devices that if you do get a speeding 
ticket within the first year while using 

your Phazer, they will pay your fine! 

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

Risk -free. Thanks to 
the ticket rebate pro- 
gram, speed traps 
don't make my heart 
skip a beat anymore. 
Try it. Your car will be in- 
visible to police radar and 
laser, or the manufacturer 
will pay your fine! It's 
backed by our risk -free trial 
and three -year manufactur- 
er's warranty. If you're not 
satisfied, return it within 90 

days for a full "No Questions Asked" refund. 

The Phazer $199 $14 5th 

Please mention promotional code 1901 -PL -6678. 

For fastest service call toll -free 24 hours a day 

own actual size, 

e Phazer is only 
x4 "L x1.5 "H! 

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

Best of all, unless you are a resident 
of Minnesota, Oklahoma or Wash- 
ington, D.C., using the Phazer is 
completely within your legal rights. 

I II II II I.II il Il 1l 
Reflected radar wish an FM "chirp" 

Police radar 

Special infrared beam with "noise III 
Police laser 

NOW TO la YOtlfi Ch! ISO MPIEM 

Radar and laser scramblers are de- 
vices that foil speed traps by making vehi- 
cles electronically "invisible" to police 
radar. Radar scramblers mix a portion of 

the radar signal with background clutter 
and reflect it hack to 'he squad car. This 
technique, pioneered oy Rocky Mountain 
Radar, creates an unreadable signal that 
confuses the computer nside the radar gun. 

The laser scrambler in the Phazer 
works in a similar manner. It transmits a 

special infrared bean with information 
designed to scramble the laser signal. The 

result? Readouts on police radar and laser 
guns remain blank. As lar as the police 
officer is concerned, your vehicle is not 

even on the road. 

The Phazer is 
a completely legal 
way to protect 
yourself from 
speed traps (except 
in OK, MN and 
Washington DC). 

800-992-2966 
=)attta>r 

comtradindustrïes 
2820 Wateriaa Lake Drive, Suite 102 Midlothian, VA 23113 
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LETTERS 
Metered Words 
DIGITAL PANEL 
METER CORRECTION 

I'd like to point out some minor 
additions and corrections to my article, 
"Using Digital Panel Meters," which 
appeared in the October 1996 issue of 
Popular Electronics. 

The article states, "One -half- and 
one -tenth -percent resistors are manu- 
factured, but are very expensive and 
difficult to find in small quantities." 
They are still expensive, but Mouser 
Electronics now sells one- tenth -per- 
cent resistors in single quantities. 
Holsworthy 0.1% resistors are listed in 

its current catalog at $1.08 each, in the 
same standard sizes as one -percent 
resistors. 

When the article was written, I had 
never used the prototype Automobile 
Voltage Monitor in hot weather. I have 
found that if the DPM module used in 

the prototype is exposed to the sum- 
mer sun in a closed car, the entire LCD 
readout turns dark. It returns to normal 
when the heat is reduced. I do not 
know if this would occur with other 
DPM models. It has happened several 
times, and there is no apparent dam- 
age. 

There are two minor corrections. In 

the first, on page 39, the description of 
the 6929 -ME DPM module says, "the 
input impedance is less than 100 
megohms." That should be "greater 
than 100 megohms." This is important 
when a high- resistance voltage divider 
is used, as in Fig. 7. 

For the second correction, on page 
79 the stock numbers for low- current 
LEDs from Digi -Key Corp. should be 
HLMP-4700QT-ND for red and HLMP- 
471QT-ND for yellow. 

Sorry about any inconvenience 
these errors might have caused. 
-Bill Stiles 

THINK TANK ADDITION 
I just received in the mail today my 

November 1996 issue of Popular 
Electronics. It looks great. 

However, I'd like to add something 
to my "Remote Tel -Bell Ringer" circuit, 

6 which is Fig. 5 in the Think Tank col- 

umn of that issue (see pages 66 to 67 
of the November issue for the circuit's 
description). Finding parts for a project 
isn't always the easiest thing in the 
world, so I thought I'd add some 
RadioShack part numbers for the corn - 
ponents in the circuit. 

For MOV1, you can use a 
RadioShack #276 -568 varistor. The 
MOC3010 optoisolator (IC2) is avail- 
able as part number 276 -134. For 
neon lamps NE1 and NE2 you can use 
NE -2 -type units. 

Also, bridge rectifier BR1 can be 
obtained from RadioShack as number 
276 -1161. Finally, capacitor Cl, the 1- 

µF, 200 -volt unpolarized unit is avail- 
able as part number 272 -1055. 

Of course equivalent parts are 
available from other sources, but these 
just happen to be the parts I used. I 

hope this helps. 
Thanks for publishing my work in 

Think Tank. 
-Craig Kendrick Sellen 

Thanks for contributing, Craig. We 
always appreciate it when circuit 
designers offer advice on locating the 
parts used in their circuits. 

I should also add, to all our readers 
out there, that if we ever run a project 
with a hard -to -find part, and you hap- 
pen to come across another source for 
it besides the ones we list, feel free to 
send it in to Letters. 
-Editor 

KEEP IN TOUCH 

Now there are more ways than ever to 
contact us at Popular Electronics. 

You can write to: 
Leiters 
Popular Electronics 
500 BI- County Blvd. 
Farmingdale, NY 11735 

Or you can send e -mail to: 
peeditor@gernsback.com 

And don't forget to visit to our Web site at: 
http1/wvvw.gernsback.com 

HAVES & NEEDS 
I need a circuit for Control -L or 

LANC. Do you know where or how I can 
obtain a circuit for the LANC Control -L 
for computer control of a camcorder or 
VCR. In particular, I need the VCR cir- 
cuit, showing the schematic and con- 
nections, as well as an explanation of 
how it works. I would greatly appreciate 
any help. 
WILLIAM CONLON 
p. 0. Box 364 
Litchfield, IL 62056 

I have a Hickok CRO 5000A oscillo- 
scope and am looking for a replace- 
ment for its CRT. The CRT is a four -inch 
Brimar SE4D with the following specifi- 
cations: an approximate length of 13.25 
inches; unblanking DC; accelerating 
potential, 3.8 kilovolts; usable viewing 
area of 4.8 x 8 cm; phosphor, P.31. 
Some of the CRTs were manufactured 
in England by Thorn Radio Valves and 
Tube Ltd. in 1972. I wrote to the com- 
pany twice, and did not receive a reply. 
IVAN ZACHEV 
4859 Elmwood Street 
Muskegon, Ml 49441 

I have a question about a plug -in 
cartridge for a Commodore computer. I 

found a bunch of cartridges at a local 
hamfest, and one of them appears to 
be incorrectly marked. I opened it up 
and found inside a chip marked: "Ham 
tex C -64, board markings, assembly 
325181 -01, Fab 326182; a/w 326177 
rev A." 

Also printed on the case cover is 

"SYS 32768." When entered, the pro- 
gram seems to run, but I have no idea 
where to hook up inputs or outputs or 
what might be needed to isolate it from 
the transceiver. Any help with this, or 
any documentation that might be relat- 
ed, would be much appreciated. 

By the way, I'm running this on a 
Commodore SX -64, and it would be 
great for using when I'm camping or any- 
where outdoors. 
DANNY J. GADUT 
8943 Cypress Avenue 
Fontana, CA 92335 

AmericanRadioHistory.Com



MeterBOSS 
Test & Measurement 
Software for your PC 

Build test and 
measurement systems 

from conventional 
off -the -shelf 

instruments quickly 
and inexpensively. 

Only $249 

The MeterBOSS PC software combines 
conventional measuring devices and power 
supplies into a versatile, expandable test and 
measurement system. The readings from serial 
port- equipped multimeters, signal conditioners, 
panel meters and scales can be recorded and /or 
used as controls for the self -contained logic 
sequencer. The sequencer can operate low -cost 
serial port equipped power supplies, relays and l/ 
O modules to perform user designed application 
specific tests. MeterBOSS can automatically run 
test sequences, log data, monitor processes, 
linearize data, and create new meters from other 
meters. It is truly a low -cost alternative to lEE 488 
systems and it does not require programming. 

Typical Applications: 
Product Performance Tests 

Statistical Quality Contrcl 

Durability Tasting 

Prototype Evaluation 

Incoming Inspection 

Quality Assurance 

Spurious Event Capture 
Process Monitoring 

Power Consumption Analysis 

ISO 9000 Testing 

Lab Data Collection 

YOUR FIRST MeterBOSS PERIPHERAL FREE! 
Start your own expandable, low -cost test and measurement system today! 
One that is powerful, versatile and can use most measuring devices. 

For a limited time, buy MeterBOSS software at the regular price of 
$249, and receive ABSOLUTELY FREE a Metex True RMS handheld 
multimeter with PC serial communications interface (a $149.00 value). 
Includes case, test leads, thermocouple and RS -232 cable. 

It's all you need to get an application running with MeterBOSS! 

r. 

Teramar Group, Inc. 211 Teramar Way, El Paso, TX 79922 (915) 833 -0300 Fax: (915) 833 -0571 

Order Toll Free: 1 -888- METER -SW 

e-mail: 75777.3347@compuserve.com 
Visit our home page at http: / /www.meterboss.com and download demo software 
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NEw PROdUCTS 
MULTIMEDIA DSVD 
FAX /MODEM 
For economical desktop video confer - 
encing or telecommuting, Archtek 
America's SmartLink Mwave DocuPal 
V.34 multimedia DSVD (Digital Simul- 
taneous Voice Data) fax/modem allows 
two or more users to view and revise 
the same document on screen from 
various workstations at the same time. 
Revisions to the document can also be 
verbalized through the hands -free 
microphone. Designed to meet the 
growing needs of today's complex on- 
line communications and multimedia 
capabilities, the DocuPal also includes 
telephony and MIDI features. 

At the heart of the fax /modem is 
DSVD technology, which multiplexes 
voice and data for simultaneous trans- 
mission over a single phone line. The 
DocuPal automatically regulates the 
stream so that data transmitting at 
28.8 kbps drops to 14.4 kbps when 
voice is added. The auto -mode and 
dynamic rate renegotiation ensure the 
fastest available speeds, even when 
connecting with slower modems. 

The DocuPal fax/modem also offers 
a full- featured phone and digital 
answering machine with remote mes- 
sage retrieval. A full -duplex micro- 
phone, which can be attached to the 
monitor, placed on a desk, or clipped to 
a lapel, assures the user of hands -free 
communication. The fax/modem auto- 
matically routes incoming calls to the 
proper function. 

DocuPal comes with ArchShare 
proprietary software, which provides 
support for simultaneous communi- 
cation between up to eight worksta- 

8 tions, including full- featured whiteboard 

editing. Sound Blaster -compatible 
audio /MIDI functions support music, 
voice -over, and 3D effects. With CD- 
quality audio. DocuPal can transform a 
PC into a full -scale mixing board with 
simultaneous playback of multiple 
WAV files. 

The DocuPal DSVD fax /modem 
has a suggested retail price of $439; 
an optional headset, with volume con- 
trol, costs $25. For more information, 
contact Archtek America Corporation, 
18549 Gale Avenue, City of Industry, 
CA 91748; Tel. 888 -272 -4835; Fax: 
818 -912 -9700; Web: http: / /www.arch- 
tek.com.tw. 

CIRCLE 80 ON FREE 
INFORMATION CARD 

FIELD -SERVICE KIT 
Fieldpiece Instruments' HS26K15 
Fieldpack is a multifunctional, heavy - 
duty instrument kit designed to meet 
the needs of field -service technicians. 
It features the HS26 top -of- the -line 
"stick" -style digital multimeter, which 
offers the 12 most popular ranges for 
use in the field. In addition to volts, 
ohms, and continuity, it performs capac- 
itance tests and has a "hold" button. For 
measuring motor start current, it also 
has a max -hold function, which holds 
the highest reading. 

The briefcase -style kit comes 
equipped with an array of test acces- 
sories, including a complete set of test 
leads, short and long probe tips, an alli- 
gator clip, and a full line of accessory 
heads; a clamp for measuring AC cur- 
rent, and dual- temperature, relative - 
humidity, and micro -amp heads. The 
accessory heads slip easily onto the 
top of the DMM to expand its test capa- 
bility to meet almost any test condition. 
For remote access or hard -to -reach 

spots, an accessory head can be 
placed where it needs to be, attached 
by test leads to the meter in the techni- 
cian's hand. 

The AC current clamp converts AC 
current to AC millivolts, allows the 
meter to display readings to 0.1 -amp 
resolution, and reads up to 300 amps 
AC. It also features built -in capaci- 
tance testing. The dual- temperature 
accessory head, which is accurate 
enough for HVACR applications, con- 
verts temperature to DC millivolts. It 

measures two temperature sources 
simultaneously for comparison and 
features calibration pots for ice -bucket 
calibration in the field for accuracy up 
to ±1 °F. The relative- humidity head 
converts relative humidity percentage 
(RH %) to DC millivolts and displays 
RH% at 0.1% RH resolution. The 
micro -amp accessory head converts 
RA DC to DC millivolts. It measures 
current in a heater's flame safety diode 
circuit to determine if gas is lit, provid- 
ing HVACR technicians with an added 
margin of safety. 

The rugged case features clear - 
view pockets that hold and protect the 
instruments while allowing easy 
access, even when the case is hang- 
ing from the user's shoulder. Zippered 
back pockets and kangaroo pockets 
can be used to carry paperwork and 
other miscellaneous tools. 

The HS26K15 Fieldpack costs 
$449. For more information, contact 
Fieldpiece Instruments, 231 East 
Imperial Highway, Suite 250, Fullerton, 
CA 92635; Tel. 714 -992 -1239; Fax: 
714 -992 -6541. 

CIRCLE 81 ON FREE 
INFORMATION CARD 

ADJUSTABLE -DISPLAY 
MULTIMETER 
Extech's Model 380206 multimeter 
features a display that tilts up to pro- 
vide a wide viewing angle. The multi - 
meter measures DC voltage up to 
1000 volts with an accuracy of ±0.5 %; 
AC voltage up to 750 volts; AC and DC 
current, resistance, capacitance; and 
temperature in Fahrenheit or Celsius. 
It can be used to perform diode and 
transistor tests, and audible continuity 
is also featured. Readings appear in 
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TECHNOLOGY UPDATE 

Does your scale measure your 
weight and body fat accurately? 
Tanita develops world's first integrated medical scale and body fat analyzer. 

by J. Emerson Brown 

F 
at! Everyone hates it. Everyone 
has it, but some people have 
more than others. Fat cells, 

which burn very slowly, are na- 
ture's way of sustaining us during 
periods when food is scarce. But 
times have change -we're pretty 
well fed these days. It shows 
around my waist, and it probably 
shows around yours, too. No won- 
der health professionals recom- 
mend that men maintain an ideal 
level of no more than 23% body fat 
and women a level of 27 %. 

What is body fat? Regardless of 
where fat is on your body or what 
it feels like, it's unhealthy. It should 
be kept in check. Now I can check 
both my weight and body fat in the 
privacy of my own bathroom with 
Tanita's Body Fat Analyzer /Scale. 
The invisible enemy! Unlike 
weight, body fat can't always be de- 
tected by the naked eye, and it cer- 
tainly can't be measured on an 
ordinary scale. A person may have 
a slender, appearance and relative- 
ly low weight, yet believe it or not, 
still have an unsafe percentage of 
fat. Unfortunately, with age, this 
situation often grows worse. 
There's a lot you can learn from 
knowing body fat. In fact, it's one 
of the best ways to monitor a person's health 
at any age. Carrying too much fat makes peo- 
ple prime candidates for fat -triggered condi- 

Simple icons make the 

digital display easy to 

understand and follow. 

Twist the center dial to input 

height, gender and age group 

before each reading or to 

pre -program one of the five 

personal data buttons. 

- The patented "foot- 

pad "design sends a low, 

safe electrical current 

through the body to 

measure its composition. 

Personal data for up to five people can be stored, 

providing future readings at the tap of a button. 

What's your body fat percentage? 
Monitoring body fat should be a regular routine for anyone 

who is dieting or trying to reach goals in fitness prograins. 

ham A 
1806 

ham B 

18016 

42.486 

1656 

42.486 42.486 

1656 

23.6% 
25.7% 

23.6% 

27.486 

t 6.b% 

Body Weight Body Fat Weight Body Fat 

Person A and B were the some height and weight one had 

the same percentage of body fat when they started to 

diet. Each lost a total of 15 pounds over the some period of 

time. Person A's diet consisted of simply cutting calories. 

He lost weight, but his percentage of body fat increa:ed- 

he is actually "fatter." Person B's diet combined cutt ng 

calories with a program of exercise. In addition to the 15 

pound weight loss, his body fat has dropped to 16.6 %. 

rions such as heart disease, high cholesterol, 
high blood pressure, diabetes mellitus, diges- 
tive diseases and even some forms of cancer. 

Simple to use. Weight and body fat readings 
are simultaneous and immediate, and the body 
fat correlation with the results of underwater 
weighing. To use the TBF -511, simply enter your 
sex, age and height into the monitor, step on the 
platform, and results appear in about 30 seconds. 
And, by storing your personal data, you can 
make future readings even easier. 

How the TBF -511 works. Tanita has re-in- 
vented BIA (bioelectrical impedance analysis). 
Long recognized as one of the most accurate 
methods of analyzing lean and fat body mass, 
BIA is based on height, weight and the speed at 
which an electrical current passes through the 
body. Tanita's BIA method is a process that guar- 
antees accuracy, convenience and speed. A 
patented "foot -pad" electrode sends a low, safe 
current through your body and your weight plus 
body fat are calculated automatically. 

The TBF -511 gives you control. This dual 
purpose device gives you a more complete pic- 
ture of the shape you're in by accurately mea- 
suring your body's fat and lean mass. Your 

HEALTHY BODY FAT RANGE 

Under 30 yrs. old Over 30 yrs. old 

Males 14 % -20% 17 % -23% 

Females 17 % -24% 20 % -27% 

weight -loss program becomes more 
effective when you know if you're 
losing pounds from fat or muscle. As 
for me, monitoring my body -fat per- 
centage with the TBF -511 is now my 
regular routine (as it should be for 
anyone who is health- conscious or 
dieting) to make sure I'm losing, not 
gaining, fat. It gives me the facts I 

need to make the right decisions 
about diet and exercise. 

Expert Evaluation. "We have thor- 

oughly evaluated Tanita's new BM method 

and find the diagnostics of the analyzers 
strongly correlate with estimates made 
with both the DEXA and underwater test- 

ing methods. Our results suggest that it 

is a unique and valid method for measur- 
ing total body fat by weight and percentage and of- 

fers the advantage of increased speed and ease of 
measurement." Dr. Steven B. Heymsfield, 
Associate Director, Obesity Research Center, St. 

Luke's -Roosevelt Hospital, New York. 

Risk -free. The TBF -511 Fat Analyzer /Scale 
comes with our 90-day risk -free trial and a one- 
year manufacturer's limited warranty. Try it, 

and if you're not completely satisfied, return it 
for a full "No Questions Asked" refund. 

* Do net nu i< yon lore a pocooaker. 

TBF -511 Fat Analyzer/Scale ....$199 $16 S&H 

Please mention promotional code 1841 -PL -6679. 

For fastest service, call toll -free 24 hours day 

800-236-7859 
010 '°! ® 

To order by mail, send check or money order for the total amount 

including S&H. To charge it to your credit card, enclose your account 

number and expiration date. 

Virginia res de,i is only - please include 4,5 ',, sales tat'. 

corntradindustries 
2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113 
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the 0.98 -inch, 3 -1/2 -digit adjustable 
display. Accessories include test 
leads, a 9 -volt battery, and a rugged, 
drop -proof case. 

The Model 380206 adjustable -dis- 
play multimeter costs $99. For addi- 
tional information, contact Extech 
Instruments Corporation, 335 Bear Hill 
Road, Waltham, MA 02154; Tel. 617- 
890 -7440; Fax: 617 -898 -7864. 

CIRCLE 82 ON FREE 
INFORMATION CARD 

ROBOT KIT 
OWl's Hyper Peppy robot kit is aimed 
at young hobbyists. It is easy for chil- 
dren to assemble, either alone or with 
their parents' help. Once assembled, 
the robot reacts to touch and loud 
sounds by changing direction. It is 
powered by two "AA" batteries. 

Last year, the Hyper Peppy kit was 
selected by the Institute for Childhood 
Resources as one of their Top Ten 
Creative Products and 100 Best 
Children's Products. Among the crite- 
ria used in the selection process were 
safety, age appropriateness, lasting 
play value, durability, good transition 
from home to school, educational 
value, and "just plain fun." 

The Hyper Peppy robot kit (Model 
10 MV -969) costs $24.95. For additional 

information, contact OWI Inc., 1160 
Mahalo Place, Compton, CA 90220- 
5443; Tel. 310- 638 -4732; Fax: 310- 
638 -8347. 

CIRCLE 83 ON FREE 
INFORMATION CARD 

SCOPE CALIBRATION SOURCE 
Novatech's Model MTS529 scope cal- 
ibration source generates a crystal - 
controlled, 25 -kHz square wave that 
has a fast rise time and calibrated 
amplitude. The front -panel decal con- 
tains all the information most users will 
need to check their oscilloscopes eas- 
ily and effectively. 

The palm- sized, battery- operated 
device can be used to test the hori- 
zontal timebase, the vertical amplifier, 
and the bandwidth of oscilloscopes. 
The period of the generated square 
wave has a time accuracy of 0.05% 
and is used to test the horizontal time 
base. The square wave rise time is 
less than 500 picoseconds, which 
allows the MTS529 to be used to test 
oscilloscope bandwidths beyond 500 
MHz. The MTS529's amplitude accu- 
racy is 5 %, and can be used to verify 
the vertical amplifier of the oscillo- 
scope. 

The MTS529 scope calibration 
source costs $169 in single -unit quan- 
tities and $85 each in 1000 -piece 
quantities. For additional information, 
contact Novatech Instruments, Inc., 
1530 Eastlake Avenue East, Suite 
303, Seattle, WA 98102; Tel. 206 -322- 
1562; Fax: 206 -328 -6904; Web: 
http: / /www.eskimo.com /-ntsales. 

CIRCLE 84 ON FREE 
INFORMATION CARD 

PC FM -RADIO CARD 
If you like to listen to music while you 
work, but routinely tie up your CD- 
ROM drive with business applications, 
check out one of three FM Radio 
Cards for IBM -compatible PCs from 
Paradise Multimedia Products, a prod- 
uct group of Philips Electronics. They 
allow you to listen to your favorite 
tunes -or ball games, news programs, 
or talk radio -while you work at your 
computer. 

At the heart of each card is the 
Philips- designed FM tuner module, 
which supports the Radio Broadcast 
Data System, or RBDS. The RBDS 
module allows your PC to receive FM 
radio programs, along with any chan- 
nel, station, or programming informa- 
tion that is sent out along with the radio 
signal. The FM radio cards automati- 
cally scan and store FM radio station 
information so that you can select sta- 
tions based on frequency, music type, 
or programming style. 

The entry -level card features the 
easy -to -use Smart RadioTM interface, 
which looks like a radio console and 
stores up to 100 stations in memory. 
The software includes a built -in alarm 
that can be used to turn on the radio at 
a preset time. 

The Sound and Radio Card adds 
SoundBlaster Pro capability. The 16- 
bit sound card is Windows 3.1 and 
Windows 95 compatible, supports 
General MIDI and the Windows Sound 
System, and meets MPC 3 require- 
ments. Digital recording and playback 
is supported in 8- and 16 -bit resolu- 
tions in either stereo or mono at up to 
44.1 -kHz sampling rates. 

To that list of features, the top -of- 
the -line Wavetable, Sound & Radio 
Card also adds wavetable synthesis 
with 1 -MB ROM of sound samples, 
128 voices, and a drum kit. 

Prices for the RBDS -compatible FM 
radio cards range from $59 to $139. 

continued on page 72 
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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! 

Now's the time to prepare for a profitable career. 

We've lowered the cost of 
higher education. 

Its 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 
or Call 

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! 

A world 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 

power, and many other growing fields. 

World 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! 

Without leaving 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 your own 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. 

Four Powerful Reasons 
To Connect With 

World College Today: 

1 
Earn your four -year 
degree! 

2 Self -paced 
training! 

3 Independent study in 
your home! 

4 Expert 
instruction! 

Give Me The 
Power! 
Send me a FREE 

World College course 

catalog today! 

1 

(Please Print Neatly) 

Name 

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. 

(WK3 
WORLD 
C O L L E G E 

Lake Shores Plaza 

5193 Drive. Suite 113 

Virg nia Beach. VA 23455 -2500 

Affiliated with 
Cleveland Institute of Electronics 
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MulTiMEdiA WATCh 
Speakers that Roar, and More 

Irecently hooked up one of the best 
pair of multimedia speakers I've 

ever heard for a home computer or 
home entertainment system. The 
ACS500, from Altec Lansing, is one of 
the most adaptable multimedia speaker 
systems around. The system consists 
of two satellite speakers and a sub - 
woofer. Each of the two satellites puts 
out 22.5 watts, and the subwoofer can 
belt out 40 watts of low- frequency ener- 
gy, for sound you can really feel. 

Within each satellite speaker, which 
towers nearly as high as a 20 -inch 
monitor, are four drivers: two 3 -inch 
midrange, one 2.5 -inch full range, and 
one 1i2 -inch dome tweeter. The satel- 
lites respond to frequencies from 32 
Hz to 20 kHz. The subwoofer contains 
a 6.5 -inch long -throw woofer that 
grunts at signals from 35 to 250 Hz. 

What's really neat, though, is how 
the satellite drivers are used. In addition 
to all the fancy drivers, the system 
includes Dolby Pro -Logic circuitry that 
can really enhance any sound output, 
but most effectively sound that's been 
Dolby encoded for surround sound. 
That's why the ACS500 is also the per- 
fect set of speakers for a home enter- 
tainment system. And two separate 
inputs allow you to connect the system 
to both your computer and something 
else -more than likely your VCR right 
now. But with computers now being 
able to play Video CD movies using 
software MPEG decoding, who knows 
how long it will be before we all want 
surround sound on our computers. 
(Actually DVD will deliver all that, but it's 
hard to say exactly when.) The Dolby 
system even has a built -in signal gener- 
ator so that you can properly adjust the 
volume of the audio channels. 

The bottom half of each satellite 
speaker forms the traditional pair of 
multimedia speakers, with a 3 -inch 
midrange and tweeter in each. The top 
half of each satellite houses two dri- 
vers. The 3 -inch midrange driver on top 
is aimed outward providing surround - 
sound output, while the 2.5 -inch full - 
range driver is aimed inward providing 

12 center -channel sound. In addition to 

Altee Lansing's ACS500 multimedia speaker 
system consists of two 22.5 -watt satellite speak- 
ers and a 40 -watt subwoofer. Dolby Pro -Logic 
circuitry is built in. 

the two separate inputs, line -level out- 
puts for all signals are available on the 
rear panel of one of the speakers. That 
way you can use the Dolby decoding 
that the system provides for external 

BY MARC SPIWAK 
TECHNICAL EDITOR 
WINDOWS MAGAZINE 

speakers you want to position away 
from your computer. 

The guys at Altec Lansing have 
definitely done their homework on the 
ACS500, because the system really 
sounds great. I have no trouble recom- 
mending it to anyone wanting a high - 
end multimedia speaker system. You, 
however, might have trouble parting 
with the money for these speakers - 
the system has a $450 list price. But, 
hey, top -of- the -line stuff always costs 
more. And it's usually worth it. 

A NEW MOUSE 
Microsoft has combined a wheel 

and a mouse in a new kind of pointing 
device, the Microsoft IntelliMouse. The 
IntelliMouse looks and feels just like 
the Microsoft Mouse 2.0, except that 
there's a wheel positioned between the 
two familiar buttons. Depending on the 
application, the wheel will let you scroll 
and zoom. Of course, the only appli- 
cations right now are for Microsoft's 
software. The IntelliMouse provides 
support for Windows 95 Explorer, Of- 
fice 97, and Internet Explorer 3.0. 

Rotating the wheel scrolls up or 
down. You can also press down on the 
wheel like a third button to activate var- 

Down in the Dumps features the Blabs. thumb -sued extraterrestrials who crash land in a smelly 
dump on planet Earth. 
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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 David Evans 

Technology corner 
1. Why don't conventional antennas 
work as well as the Spectrum? 

Bandlwidth of TV Signal 
1 2 3 4 5 6 

Spectrum system 
Precision tuning 

Other systems 
Non- precision tuning 

When TV sic nals 

are tuned at the TV 

channel's cente- f-e- 

quency, optimum 
tuning has Jeen 

achieved. 

® Other antennas 
can't offer center fre- 

quency tuning Ike the 

Spectrum An ena 
can. They only o'fer 
such tuning up :o the 

edge of the cenar fre- 

quency. As a result 
your TV pcture 
remains snowy. 

2. How does Spectrum use a home's 
electrical wiring as an antenna? 

Acting Antenna 

Believe it or not, the Spectrum Antenna srrply 
"activates" the giant antenna that already 

exists in your home. Essentially, it uses all .1 the 

wiring throughout your home's walls and celings 
to make an antenna as large as your house for 

unbelievably clear reception of local broadcasirag. 

3. Spectrum antenna features 
Parallel 75 ohm resistance 
For minimum loss of signal 

Signal search control 
For selecting multiple antenna 
configurations 

Polarized three -prong plug 
for grounding 
For optimum signal grounduig Iq 
to eliminate noise and static 

Resonant fine tuner control 
For dialing in crisp, clear TV- stereo 
reception. eliminates ghosting 

Dual AC outlets with built -In surge protection 
For plugging in additional TV /stereo equipment 
guarding against damage and electrical surges 

Until recently, the only convenient 
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 
Antenna /Tuner. 
Advanced technology. 
J ust 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. 

processing circuit. It then processes and sepa- 
rates the signal into 12 of the best antenna con- 
figurations. These specially processed signals 
route themselves into 12 separate circuits. The 
Spectrum Antenna includes a 12- position rotary 

tapping switch, the "Signal 
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. 

1 

Who can use Spectrum? 

Cable users -You have 
cable but you can't get 
certain local stations in 
clearly. 

Non -cable uses -You 
don't have cable and 
want the stations to 
come in more clearly 

Satellite users You 
have a digital satellite 
system but can'' get 
local stations in clearly 

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 

Limited time offer! We realize that 
most people 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 TM $39 $4 S &H 

Additional antennas just $34 S&H free 

Please mention promotional code 1492 -PL -6680. 

For fastest service, call toll -free 24 hours day 

800-992-2966 
t A 

COMTRAD INDUSTRIES 
2820 Waterford Lake Drive, Suite 106 

Midlothian, Virginia 23113 
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WHERE TO 
Access Software 
4750 Wiley Post Way 
Building 1, Suite 200 
Salt Lake City, UT 84116 
801 -359 -2900 

CIRCLE 60 ON FREE 
INFORMATION CARD 

Altec Lansing Technologies, Inc. 
P.O. Box 277 
Milford, PA 18337 -0277 
800 - 648 -6663 

CIRCLE 61 ON FREE 
INFORMATION CARD 

eMedia 
2403 Aloha Street 
Seattle, WA 98112 
206 -329 -5657 

CIRCLE 62 ON FREE 
INFORMATION CARD 

LucasArts Entertainment 
Company 
P.O. Box 10307 
San Rafael, CA 94912 
415-472 -3400 

CIRCLE 63 ON FREE 
INFORMATION CARD 

GET IT 
Microsoft Corporation 
One Redmond Way 
Redmond, WA 98052 
206 -882 -8080 

CIRCLE 64 ON FREE 
INFORMATION CARD 

Philips Media 
10960 Wilshire Blvd. 
7th Floor 
Los Angeles, CA 90024 
800 -883 -3767 

CIRCLE 65 ON FREE 
INFORMATION CARD 

Psygnosis, Inc. 
919 East Hillsdale Blvd. 
Foster City, CA 94404 
800 -438 -7794 

CIRCLE 66 ON FREE 
INFORMATION CARD 

Virgin Interactive 
Entertainment 
18061 Fitch Avenue 
Irvine, CA 92714 
714- 833 -8710 

CIRCLE 67 ON FREE 
INFORMATION CARD 

ious functions. For example, AutoScroll 
automatically scrolls through a docu- 
ment at whatever speed you set. 
Bundled IntelliPoint software lets you 
customize the mouse functions. I'm 
comfortable with my old Microsoft 
mouse, and I usually stick with things 
that I'm comfortable with. However, 
people who are always looking for a 
new pointing device that will let them 
work faster will want to check out this 
unusual new mouse. IntelliMouse sells 
for about $85. 

NEW STUFF 
If you fantasize about being an 

investigator, you might be interested in 
Activision's new game, The Pandora 
Directive. You get to be Tex Murphy, 
searching for a missing person in April, 
2043. That person happens to be an 
ex- military individual, and he knows 
exactly what happened with the 
rumored UFO crash at Roswell. New 
Mexico, back in 1947. But it's easy to 
get yourself in trouble when the gov- 
ernment's biggest secret is loose. All 
live characters, famous actors, differ- 
ent levels, multiple endings, and more, 
turn your computer into a Hollywood 
novel. 

I'm not much of a hockey fan, or a 

sports fan in general, for that matter. 
However. from what I can tell from a 
beta version of Virgin Interactive's new 

14 NHL Powerplay '96, hockey fans will 

really like this game. The graphics are 
fairly realistic, and the fluid action is 
fantastic. Once you you get used to 
the animated graphics you'll feel like 
you're participating in live hockey on 
TV rather than playing a game. All the 
realism of professional hockey is here, 
including the choice to play in season 
games, playoffs, and so on. 

I received a pre -alpha release of 
Down in the Dumps from Philips Media, 
and it looks interesting -the final ver- 
sion should be on sale by the time you 
read this for $59.95. The Blubs are 
thumb -sized extraterrestrials who crash 
into a bunch of thugs in outer space. 
Both ships then crash land in a smelly 
dump on planet Earth. The Blubs have 
to find missing parts of their ship and 
repair the damage, but the thugs will do 
anything to prevent that. Your job is to 
help the Blubs out in any way you can. 
Really cool graphics bring this unusual 
game to life. 

Three new games from LucasArts 
this month, Mortimer and the Riddles 
of the Medallion, Afterlife, and Indiana 
Jones and his Desktop Adventures. 
Combining action, discovery, and one 
of LucasArts' best gaming engines, 
Mortimer is an action game designed 
for kids ages 5 to 11. The game is 
based on the Rebel Assault engine, so 
the action is similar although it takes 
you to very different worlds. 

Afterlife is the ultimate simulation 

game where players build and maintain 
heaven and hell. Souls must be kept 
happy in order for development to pro- 
ceed without complications. Definitely 
an unusual game. 

Indiana Jones and his Desktop 
Adventures lets you join Indy in literal- 
ly billions of unique and varied mini 
adventure games. The games are 
highly suited for people who don't 
have the time required to play some of 
today's involved computer games. But 
each new Indy adventure, loaded with 
new characters, puzzles, and trea- 
sures, can be solved in about an hour. 
Set in Mexico in the 1930s, each game 
is rich with ancient Indian treasures 
that you and Indy must save for the 
world to enjoy. 

Chronicles of the Sword from 
Psygnosis is set in the year 420 AD, 
the era of Arthur, Merlin, Lancelot, and 
Morgana. You play Gawain, who is 
called upon to help defeat Morgana's 
lust for power and her attempt to over- 
throw Arthur's reign. There are hun- 
dreds of locations to explore and 
plenty of puzzles to solve along your 
journey from Camelot to the evil 
Morgana's Lyonesse castle. Magic 
and mortality surround you throughout 
the game. 

If you're interested in learning how 
to play the guitar, then you might be 
interested in the eMedia Guitar Method 
CD -ROM, from eMedia. The title makes 
good use of a computer's multimedia 
capabilities. There are 60 lessons to 
teach you everything, starting with the 
basics like stringing a guitar. There are 
over 30 videos and more than 3 hours 
of audio, with an option for male or 
female vocals. A built -in recorder lets 
you record your own playing and corn - 
pare it to the instructor's. An automatic 
tuning feature helps you tune your gui- 
tar visually by playing into your PC's 
microphone, and an electronic metro- 
nome helps keep tempo. This one will 
cost you around $59.95. 

ME-V,T4TOGS 

"I don't brow about algorithms, but I dig 
Reggae and Jazz.- 
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CATALOG SUPERMARKET 

American Eagle Publications 
American Eagle Publications offers a unique cat- 

alog of educational information about computer 
viruses, computer hacking, security and cryp- 
tography that you just won't find anywhere else. 

The information offered here goes far beyond 
the vague descriptions offered by most publica- 

tions, giving you the solid how -to information you 

need if you want to explore these little- discussed 
subjects from a technical point of view. $2.00 

number 500 in coupon 

Ant que Radio Classified 
Antique Radio Classified is antique radio's larç- 
est- circulation monthly magazine. A typical 10C- 

page monthly issue contains articles and hur- 
dreds of classifieds for old radios, TVs, han 
equipment, hi -fi, art deco and transistor radios, 
telegraph, books & more. We also offer pricy 
guides and books on repair and restoration and 
guides for the novice collector. Antique Radii 
Classified is your link to the world of collecting 
old radios. Sample: $4.00 

number 502 in coupon 

Top Secret Consumertronics 
Top Secret Consumertronics features 200+ e>- 

citing and controversial Hi -Tech Survival Offers. 
Includes Computers, Phones, Crime, Security, 
Survival, Vehicles, Energy, Mind Control, Strange 
Phenomena, Medical, Financial, much more! Dis- 

cover how people are making $$$$ hacking just 
about everything! How to protect yourself fron 
hi -tech crimes. Since 1971. Shocking! Order 
today! $5.00 

number 504 in coupon 

AMERICAN 
INNOVATIONS 

SURVEILLANCE 
COUNTERSURVEILLANCE 

PROTECTION 
SECURITY EQUIPMENT 

FOR BUSINESSES, INDIVIDUALS & 

LAW ENFORCEMENT AGENCIES 

American Innovations Catalog 
Featuring: Micro Cameras, Hidden Cameras. 
Board Cameras, Voice Changers, Scrambling 
Systems, Tracking Devices, Transmitters, Bomb 

& Weapons Detection, Drug Detection,Telephone 
Analyzers, Tape Recorder Detection, Video De- 

tection, Recording Devices, Telephone 
Recorders, PBX Security, Wireless Video Sys- 
tems, Night Vision, Bionic Ears, Body Armor, Air 

Tasers, And Much More... 

$6.00 (Includes $10 discount off 1st order.) 

number 501 in coupon 

Flee 

Electronics Purchasing Manual 
For same day shipping, helpful technical assis- 
tance, no minimum orders and broad inventory 
selection, send for Mouser's newest catalog fea- 

turing 68,000+ components from 125+ leading 
manufacturers including 3M, Amp, NEC, SGS 
Thomson, Rohm and more. Mouser also pro- 
vides many specialized services including cross - 
referencing, same day credit, drop shipments, 
scheduled orders and guaranteed pricing. 
Mouser Electronics, 958 N. Main St., Mans- 
field, TX, 76063. Sales (800) 346 -6873; 
Fax (817) 483 -0931; http: / /www.mouser. com; 
E -mail catalog @mouser.com. 

number 506 in coupon 

Giant Investigator, 
Police & Spy Catalog 

Are you a secret agent or private investigator? 
Exotic electronics, nightvision, fiberoptics, ultra- 

sonic and infrared devices, ultraviolet powders. 
miniature TV cameras and pocket size VCR's, 
telephone transmitter, lasrer listeners, SWAT ra- 

dios, Spy tools, DTMF decoders, Voice Stress 
Analyzers, body heat detectors, plus books and 
videos. Hundreds of items! Subscription $5.00. 

spyinfo @gnbc.com 

number 503 in coupon 

COMPIFIT 
CATALOG Or 

AMAZING and 
FASCINATING Davkes1 

Information Unlimited 
The catalog of amazing and fascinatng electronic 

and scientific products. Learn how to build a burn- 

ing, cutting laser, an electronic gun capable of 

ballistic velocities, particle beams, surveillance 
devices, force fields, anti -gravity, mind control 
and hypnotism, ultrasonic, infrasonic shock - 
waves, telsa coils, lightning generators, free en- 

ergy, telekinetic enhancers, time quenchers, plas- 

ma guns, high power pulsers for rail guns and 

exploding water, security, personal protection. 
electronic, magic devices plus etc., etc. $2.00 
refundable on first order. 

number 505 in coupon 

ORDER YOUR CATALOG TODAY! 
Circle the numbers of the items you are ordering. Completely fill out the coupon. 

Enclose your payment, add $1.50 for service and handling. 

500 - American Eagle Catalog - $2.00 

501 - American Innovations Catalog- $6.00 

502- Antique Radio Classified - $4.00 

503 - ClAssociates Catalog - $5.00 

504 - Consumertronics Catalog - $5.00 

505 - Information Unlimited Catalog- $2.00 

506 - Mouser Electronics Catalog - Free 

Payment, please check one Check Money Order 

Total for items selected $ Service and Handling $1.50 

Name 

Street 

City /State /Zip 

Total Enclosed 

Mail to: CATALOG DEPARTMENT, P.O. Box 5110, Pittsfield, MA 01203 -5110 
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NET WATCh 
Astronomy on the Web 

WInter brings with it the crispest 
night -time skies. Step outside 

on any clear evening, look up, and 
you'll notice that, as your foggy breath 
disappears in the increasing darkness, 
you'll become aware of an increasing 
number of stars. 

Some of you who read this have 
access to a telescope, which means 
those stellar objects in the heavens will 
look even better. Of course, a tele- 

cyberspace. As its name implies, the 
site contains a new deep -space photo- 
graph each day. You'll find views of 
star clusters, nebulae, planets, etc. 
Best of all, they were not all taken in 

similar fashion. Some of the shots con- 
tain views of the universe from an X- 
ray point of view, etc. But no matter 
how they were taken or processed, the 
resulting images are all extremely 
crisp. 

NaL;e.apr, -IA11)I1 Ue.tuh®r S. 1,016 A Glo Up u1 IMa i luronhend Ne61/1o1 

Eat y ew Çro pewkmelfu Qpemis pv.euay fyindow t1e+p 

;éJ Location nnp ee,. n. 90,y1; Fi¡ JQ 
Astronomy Picture of the Day 

Ptcover the cosmos I Each dry a dittoes ion. or pboovaph of our fascinating uttinne is featured, aoag yids t brief 
eaphaaeiou mitten by a professional astranootlr. 

A 

This view of the Horsehead Nebula is only one of the many stellar delights available at the Astronomy 
Picture of the Day site. 

scope capable of gathering a lot of 
light, and as a result capable of resolv- 
ing faint objects, can be quite expen- 
sive. So how do you see what trea- 
sures the night -time sky really has to 
offer? 

Well, for starters, get in out of the 
cold. Make some hot chocolate, have 
a seat, and dial into your Internet 
account. Because, as you'll see, there's 
plenty of stargazing to be done on the 
World -Wide Web. 

PICTURE OF THE DAY 
The Astronomy Picture of the Day 

site is probably the best place to begin 
16 if you're looking for stellar objects in 

Each image is accompanied by a 
detailed description from a profession- 
al astronomer. That way you'll know 
more than just the name of the object 
you're looking at, but also its dis- 
tance from Earth, how it was probably 
formed, its location in the sky, and so 
on. 

Another useful feature of the site is 

its extensive archive. Pictures from 
days past are available, making a 
wealth of the night sky's most impor- 
tant and fascinating objects easily 
accessible on any day. Each photo's 
description is also automatically 
loaded with the image. 

Just one note before we move on. 

BY DAN KARAGIANNIS 

This is an obvious site to bookmark, 
considering it's updated daily. 

A ROBOTIC TELESCOPE 
Looking at images stored in servers 

in cyberspace can be really interest- 
ing. However, sometimes you might 
want to experience the thrill of choos- 
ing an object, and pointing a telescope 
its way. If you feel that way, this next 
site is for you. 

The University of Bradford Rot;pic 
Telescope is a totally autonomous, 46- 
cm telescope located high on the moors 
in West Yorkshire, England. This amaz- 
ing observation device "decides" on its 
own when the conditions are clear 
enough to photograph the sky. But 
guess what? You get to decide what it 

photographs! 
The University is kind enough to let 

anyone on the Internet register for 
viewing rights. You'll then be notified by 
e -mail that your password and regis- 
tration went through. In that same 
message you'll also receive detailed 
instructions for how to place your 
observation request. 

Basically, you'll be allowed to "ask" 
the telescope to look at any object in 

the northern night -time sky. Your 
request will be automatically sched- 
uled and carried out by the telescope 
as time allows. When the object has 
been viewed, you'll be notified that it's 
ready to download. 

Of course, just about any request 
you make will be of an object that is 

available somewhere on the Net. 
However, it's more fun to have your 
own personal view of the heavens. 

And don't forget: things are always 
happening in the universe. This spring, 
for example, Comet Hale -Bopp is sup- 
posed to make an impressive appear- 
ance in the northern skies. It's safe to 
expect that this robotic telescope will 
be working overtime around then! 

OUR OWN BACKYARD 
So far, we've been talking a lot 

about distant, stellar objects. But don't 
forget that there are a lot of neat things 
to see right in the vicinity of this planet. 
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Does fighting the crowds at Christmas short -cir- 

cuit your holiday fun? Don't blow a fuse this 
year...for the friend who shares your love of 

project- oriented electronics - or a youngster 
who may need only a spark to ignite a life -long 

interest give a gift subscription to Popular 
Electronics. 

SAVE MONEY...A great gift to receive, Popu- 

lar Electronics is also a great gift for you to 

give! The Special Holiday Rate saves you 
$25.05* off the newsstand price on each gift. 

You can save another $25.05* when you start or 
extend your own subscription at the same time. , - 

It's our "thank -you" for sharing Popular Elec- 

tronics with a friend at Christmas. 
Popular Electronics readers get the know how 
they need to build exciting, educational, and 
useful projects like these...a professional -qual- 

ity home- security system...an autoranging fre- 

quency counter...a nine -band shortwave re- 
ceiver...a radio -controlled car...a telephone 
scrambler...an aviation receiver...and even a 

robot! 

PLUS...Gizmo, our honest and straight- shoot- 
ing review of the latest consumer- electronics 
gear...Market Center, featuring mail -order 
merchants that are ready to help you in all your 
hobby activities...articles and columns cover - 
ng every aspect of the electronics hobby - 

including antique radio, shortwave listening, 
..,,`ham radio, computers, scanners, circuit de- 

sign, and more! 

Send no money, unless you prefer. We'll be glad 

to bill you in January, 1997. Just take a brief 
moment to go over your gift list and make sure 
you haven't forgotten anyone who might ap- 

preciate the many benefits of Popular Elec- 

tronics. Then write the names on the attached 
Gift Certificate and mail it back in the postage - 

paid reply envelope ... we'll take it from there! 

Your friends will receive a handsome gift an- 
nouncement card signed with your name just 
before Christmas. And all through the new year 
they'll remember and appreciate your thought- 
ful gift! So don't blow a fuse...take it easy and 
enjoy the holidays. Give Christmas gifts of Pop- 

ular Electronics! 

Popular Electronics 
Basic sub rate -1 yr/$21.95 

° '- +.'. . w %. \. - :Q }. : '. 
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This image of Comet Hyakutake was taken by the Bradford Robotic Telescope, April 4, 1996, 
during the dark hour of the Lunar Eclipse. Comet Hale -Bopp this spring should be a popular 
target for the telescope. 

In other words, within our solar sys- 
tem. The Views of the Solar System 
site quite nicely fills the need for an 
organized collection of images and 
information about the Sun, planets, 
moons, asteroids, comets, and mete- 
oroids found within our own cosmic 
backyard. 

If I had to choose one word to 
describe this site it would be: "im- 
mense." This hot spot contains over 
220 HTML pages of information, 950 
high -resolution images and animations, 
and 880 megabytes of data! If you can't 
find it here, it's probably not relevant to 
what circles our Sun. 

Here's a view of Saturn and two of its moons, Tethys (above) and Dione, that was photographed by 

Voyager 1 in 1980. This and other planetary images are available from the Views of the Solar 
18 System site. 

The site is designed like a tour. You 
can "travel" through space by simply 
clicking on a planet, or other object. 
Choose from the following links: Sun, 
Mercury, Venus, Earth, Mars, Jupiter, 
Saturn, Uranus, Neptune, Pluto, Aster- 
oids, Comets, and Meteoroids & 
Meteorites. 

Clicking on an object takes you to a 
page containing information and 
images. While on each object's page, 
you can link to pages about its moons 
(if it's a planet) and other resources. 
Every bit of information is clearly 
explained on the pages (there are 
even links to a Glossary page that 
explains any unusual terms that are 
used in the text). 

The History of Space Exploration 
contains information about rocket his- 
tory, early astronauts, space missions, 
spacecraft and detailed chronology 
tables of space exploration. Check that 
link out if you would like to know more 
about what our predecessors have 
done to get closer to our planetary 
neighbors. 

HOT SITES 
Astronomy Picture of the Day 
http://antwrp.gsfc.nasa.govtapod/astro- 

pix.html 

Bradford Robotic Telescope 
http : /fwww.telescope.org /rti 

Views of the Solar System 
http:/ /128.165.1.1 / solarsys 

There's also a Table of Contents 
page with links to all of the various 
pages within Views Of The Solar 
System. That's useful if you'd like to 
jump straight to a topic of interest with- 
out following a series of links to get 
there. 

Finally, a People link takes you to a 

fully indexed list of famous individuals in 

astronomy. I thought it was a nice touch 
to give an insight to those responsible 
for our knowledge of the solar system 
and the universe. 

Well, that's it for this month. Until 
next time, I hope you enjoy the views of 
space on cyberspace. And while you're 
online, don't forget to visit our Web site 
at http: / /www.gernsback.com. Feel 
free to e-mail me at peeditor@gerns- 
back.com or send snail -mail to Net 
Watch, Popular Electronics, 500 
Bi- County Blvd., Farmingdale, NY 
11735. 
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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 reac 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 Wes" 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 SpeedLearningProgram 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 gadgetsyou'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 -a radical 
departure from anything you have ever ,Peen 

or heard about. Speed Learning is the largest 
selling self- studyreadingprogram in the 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 to read...finishing a stimu- 
lating book and retaining facts and details 

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 help you 
in spare minutes a day. 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 you pay nothing. Examine this remark- 

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.) 

E 
RISK -FREE ORDER FORM 

L i YES! I 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, I may return it for a prompt refund. 

U SAVE 8.001 I prefer to pay the $129.00 now, 
and save the $8.00 shipping & handling charge. I 

may still return the program for a full refund. 

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

L Charge to: L Visa Ll MC Am Ex Discover 

Card # Exp. 

Signature 

Phone ( 

Name 

Address 

City State Zip 

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

learn 
INCORPORATED 

Dept. LPE -01, 113 Gaither Drive, 
Mt. Laurel, NJ 08054 -9987 19 
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DX LISTENINCH 
Winter DXing 

This is the time of year when short- 
wave DX is at its best. The static 

levels are low, and the long hours of 
winter darkness mean improved sig- 
nals on the lower SW frequencies. 

But for those of us living in the 
northern tier of states, winter means 
frigid temperatures, blustery snow 
storms, and icy roads. It's a time when 
social contacts with our friends seem 
all the more important. 

That's why, ten years ago, a cou- 
ple of veteran shortwave enthusiasts 
launched Winterfest, a mid -season 
weekend get- together for radio lis- 
teners. Bob Brown, a Pennsylvanian 
who then headed one of the major 
SW listener clubs, and Harold Cones, 
a college professor and longtime DXer, 
first kicked around the idea. They were 
joined by a third listener, Kris Field, to 
form what they laughingly call, "The 
Gang of Three." 

Plans for that first gathering ad- 
vanced smoothly. Others heard about 
the winter retreat and announced their 
intention to attend as well. There were 
40 radio -listener hobbyists who turned 
up at the Fiesta Motor Inn in Willow 
Grove, PA, that snowy weekend a 
decade ago. 

They had so much fun that they 
vowed to do it again. And they did, 
leaving behind the Fiesta's infamous 
"beautiful pink and purple Pancho Villa 
Room," recalls Cones, for a more com- 
fortable Holiday Inn at Kulpsville, PA, 

not far from Philadelphia. The DXer 
event has continued there every winter 
for 10 years. 

This year, Winterfest is scheduled 
for March 14 -16, 1997. Cones says 
that any and all listeners out there are 
invited to join the several hundred 
already expected to attend the tenth - 
anniversary gathering. 

Last year, more than 250 attended - 
listeners of all stripes, shortwave fans, 

CREDITS: Brian Alexander, PA; Richard Hankison, 
KS; Bob Hill, MA; Dan McCarthy, GA; David Sharp, 
FL; North American SW Association, 45 Wildflower 
Road, Levittown, PA 19057; World DX Club, c/o 
Richard D'Angelo, 2216 Burkey Drive, Wyomiss- 

20 ing, PA 19610. 

AM medium -wave listeners, scanner 
enthusiasts, beginners in the hobby, 
and longtime veteran tuners. Usually at 
least a few well known names in the 
SW broadcasting arena turn up. 
Jonathan Marks of Radio Netherlands 
and former Radio Canada International 

LONDON 
CALLS 

THE 

WORLD 

The Knights of Daventry, the transmitters at the 
BBC's longtime broadcasting center, aired 
London's SW programming to the world for 
many decades. 

host Ian MacFarland are semi -regulars. 
At first, Winterfest was just a place 

where a handful of SW types could 
relax and talk DXing for a couple of cold 
winter days and nights, sharing pizza 
and beer. Over the years, though, it 
took on a more organized character. 
Now there are programs, seminars, and 
forums on a wide range of topics of 
interest to listening hobbyists. The chip - 
in- and -buy pizza of the past has been 
replaced by a Saturday night banquet. 

There are prizes to win, includ- 
ing shortwave receivers. Cones says 
there's something for everyone to en- 
joy, regardless of his or her experience 
in the hobby or particular listening inter- 
est. A special tenth -anniversary year- 
book is planned. There are always 
receivers to tune and new equipment to 
view. Regulars say that Father John's 

BY DON JENSEN 

DXers' prayer guarantees a good 
weekend of tuning. 

Though Winterfest formally runs 
from Friday to Sunday, some early 
arrivals show up on Thursday, while 
others who can't arrange the time off 
limit themselves to Saturday and 
Sunday. For full details, send a 

stamped, self- addressed envelope to 
Winterfest, P.O. Box 591, Colmar, PA 

18915. But time is short, so if you're 
interested, write soon! 

"The 'Fest has grown to become a 
major international radio event," Cones 
commented. "But in spite of its growth, 
it still retains the atmosphere of a fami- 
ly reunion...and the original intent, to 
get together to 'just talk radio' has not 
changed over the past decade." 

It should be fun! 

KNIGHTS OF DAVENTRY 
I recall a phrase from a bit of verse I 

ran across in an old radio magazine 
from the 1930s. It was "The Knights of 
Daventry," a poetic allusion to the 
British Broadcasting Corporation's 
shortwave transmitters in the early 
days when Great Britain had an Empire 
and the BBC had its Empire Service 
(a forerunner to the familiar World 
Service). 

The pioneer broadcaster's trans- 
mitters and antennas were located 
in the little Northamptonshire town of 
Daventry. Then, after 69 years of broad- 
casting to the world, the Daventry facil- 
ity was closed down in 1992, its duties 
assumed by newer BBC transmitting 
sites elsewhere in England, at Skelton 
in Cumbria, Wooferton in Shropshire, 
and Rampersham in Dorset. 

Only the huge concrete blocks that 
had anchored some of the 31 transmit- 
ting antennas (which once stood on 
Daventry's Borough Hill) remain. 
They're now protected by the British 
heritage organization as part of a his- 
torical site. 

According to Dan L. Smith, writing in 

the Radio Topics column of Contact, the 
monthly publication of the World DX 
Club, part of the site later was taken 
over by the local authorities as a recre- 
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Rugged. 

Reliable. 

High -performance 

scope. 

But one 

feature really 

stands out. 

Special 
Offer. 

$945 
ScopeMeter 92B 

(2ch /60 MHz) 

1- 800 -92 -FLUKE 

The ScopeMeter 80 Series test 
tools -with a 10X brighter screen. 

Daylight or darkness. Indoors or out. 

No matter where you're troubleshoot- 

ing, it's easier with our ScopeMeter 

90B Series. They're the same rugged, 

dependable, hand -held scopes you 

know, only much easier to read - 
thanks to a cold cathode fluorescent 

screen that's literally 10 times brighter. 

They're also much more accurate, 

with a choice of 100 MHz or 60 MHz 

bandwidth and up to 5 Gigasamples/ 

second repetitive sampling rate. 

There's even video triggering, four 

hours of battery life and a new time 

and date clock feature. 

And for a limited time, Fluke is 

offering its 92B, 60 MHz unit for only 

$945. That's a savings of $550 off 

the regular price of $1,495. It's time 

you saw the light yourself. 

To get your hands on a powerful 

ScopeMeter test tool, call Fluke today 

at 1- 800 -92- FLUKE. 

1996 Fluke Corporation. P.O. Box 9090, M/S 250E, Everett, WA, USA 98206 -9090. U.S. 1800) 44 -FLUKE or 12061 356 -5400. 
Canada (905) 890 -7600. Europe (31 40) 2 678 200. Other Countries 1206) 356-5500. All rights reserved. FLU -281 -104 
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Call for your FREE 332 
page catalog TODAY! 

68,138 Products 
126 Manufacturers 
All Orders Ship Same Day 
No Minimum Order 

800 -992 -9943 
FAX: 817- 483 -0931 

http://www.mousercom 
salesamouser.com 

958 North Main St., Mansfield, TX 76063 
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ATTENTION! 
ELECTROL 
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Our Highly Effective Advanced -Placement 
Program for experienced Electronic 
Technicians grants credit for previous 
Schooling and Professional Experience, and 
can greatly 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 
your electronics background together and 
earn your B.S.E.E. Degree. Upgrade your 
status and pay to the engineering level. 
Advance rapidly! Many finish in 12 months or 
lessi 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 

CTE 4251 CYPRESS DRIVE v E JACKSON, MISSISSIPPI 39212 

CIRCLE 170 ON FREE INFORMATION CARD 

ational area. Daventry's one -time BBC 
Club, a centuries -old, three -story build- 
ing that served as a recreation center 
for Auntie Beeb's broadcasting engi- 
neers, is about to be converted into 
tourist -information and governmental 
offices. 

Still in the planning stage, though, is 

a proposed $53 million theme park and 
interactive science center on some 67 
acres of the old broadcasting site. Could 
this be a Daventry Disneyland? 

GOOD, BAD, 
AND UGLY NEWS 

Good news! From several sources, 
including David Clark of the Ontario DX 
Association, I've heard that the call to 
arms I sounded last month about a 

possibly endangered Radio Australia 
was premature and unnecessary. The 
Australian Broadcasting Commission 
says that it has not lost faith in short- 
wave broadcasting and that Radio 
Australia will continue operations in 

spite of continuing funding pressures. 
Now some bad news, as reported by 

Hans Johnson's Cumbre DX and oth- 
ers. Despite indications to the contrary 
by station staffers, CKFX, Vancouver, 
B.C., Canada, reputedly the world's 
lowest powered SW station at a puny 
10 -watt output, is off the air for good. 
The difficult -to -hear station on 6,080 
kHz was a terrific bit of DX for those lis- 
teners who, over the years, were lucky 
enough to catch its signals. 

An investment of $1000 for a 
replacement transmitter was turned 
down by station management. The sta- 
tion, which went on the air decades 
ago, originally was intended to reach lis- 
teners in the more remote parts of 
British Colombia. Increasingly, AM and 
FM signals are reaching this audience. 

And finally, some ugly news. The 
world of SWLing has always had a few 
hoaxers who concoct stories of rare 
and fabulous DX shortwave stations 
supposedly on the air. Decades ago, 
reports circulated among SW listeners 
about a Radio Nibi Nibi, said to be a 
rare Pacific outlet on a remote island of 
the same name. Its tuning signal, 
someone claimed, was the "sound of 
(falling) coconuts!" 

Of course, some took these claims 
seriously and were furious when the 
hoax was finally exposed. Nibi Nibi has 
remained a legend among old -timer 
SWLs. 

Now we have a neo -Nibi Nibi report 

circulating via some Internet postings. 
Supposedly, Radio Kiribati, the short- 
wave outlet of the tiny Pacific island 
nation of the same name, had set up a 
SW relay transmitter in Macedonia, 
formerly part of the now- fragmented 
Yugoslavia. These programs, it was 
claimed, were directed to the Kiribati 
troops in the UN peacekeeping force 
in the Balkan country. 

Suspicious SWLs soon confirmed 
that there were no such programs and 
no such relay station. In fact, not only 
are there no Kiribati troops with UN 
forces in Macedonia, there isn't even a 
Kiribati army. 

"A good joke, though," comments Al 
Quaglieri in his Listener's Notebook 
column in The Journal of the North 
American Shortwave Association. 

DOWN THE DIAL 
Looking for some SW targets to 

tune? Try these: 
DOMINICAN REPUBLIC-6,235 kHz. 
Radio Quisqueya in Puerto Plata can 
be heard afternoons and evenings until 
signoff about 0420 UTC. Programming 
features mostly Latin popular music 
and ballads, with periodic Spanish and 
English identifications. 
GUYANA -5,950 kHz. Guyana Broad- 
casting Corporation is back on short- 
wave with new 5- kilowatt transmitters 
and refurbished antennas. Program- 
ming from this station on the northeast- 
ern coast of South America is mostly in 

English. It is scheduled on this frequen- 
cy from 0900 to 2100 UTC, and on 
3,290 kHz from 2200 to 0900 UTC. 
IVORY COAST -7,215 kHz. Radio 
Cote d'Ivoire is a French -speaking 
West African shortwave station that 
also returned to the air after a long peri- 
od of silence. This was logged during 
the afternoon hours until sign off about 
2400 UTC. Also look for it after 0600 
UTC. 
MOLDOVA -7,520 kHz. Radio Moldo- 
va International, which broadcasts from 
a corner of what was once the USSR, is 

heard signing on in English at 0330 
UTC with a newscast and commentary. 
SUDAN -7,200 kHz. Republic of 
Sudan Radio has been heard with 
Arabic programming, signing on at 
0251 UTC with a xylophone interval sig- 
nal and anthem. After a brief Islamic 
religious segment, the program contin- 
ued with a news broadcast. It also oper- 
ates on a parallel frequency of 9,024 
kHz. 
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Desktop World 
Traveler 
DX -394 COMMUNICATIONS RE- 

CEIVER. From: RadioShack, 700 One 
Tandy Center, Fort Worth, TX 76102; Tel. 

800 -THE SHACK. Price: $299.95. 

As the world changes, so does world - 
band or shortwave radio. Gone are the days 

when Radio Habana Cuba would broad- 
cast a program called the Voice of Viet 

Nam. Gone are the propaganda broadcasts 
of the Cold War. Gone, for the most part, 
is the intentional jamming of foreign 
broadcasts. 

Shortwave broadcasting remains an effi- 

cient way of reaching a mass audience, and 

most countries remain intent on promoting 
their culture through the broadcasts. That's 
not universally true, of course. Radio Can- 
ada International has seen its funding 
shrink continuously, reducing the ca- 
pabilities and the stature of one of the best 
programmers present on the shortwave 
dial. 

That's not to say that shortwave radio 
has lost its edge. In fact, it occurred to us 

recently while listening to an essay on in- 

ternational treaties and Islamic nations- 
followed by a rendition of the 1970's hit 

"Hotel California " -on Radio Kuwait, 
that if you're not familiar with shortwave 
listening, you're missing out on some 
pretty interesting stuff. 

So how do you get into the action? There 
are many receivers available for both be- 

ginners and experienced shortwave lis- 

teners, and many decisions to be made 
before buying. One of the first decisions to 

be made is whether you want a portable 
unit or a desktop receiver. 

In many respects -especially with mid - 
priced receivers -the issue is not one of 
quality, but one of user preference. We've 
used miniature receivers in the past that 
had excellent performance, and were ideal 
for traveling, but were not a pleasure to 

operate at home. 
When we're sitting at home, looking 

forward to a lengthy session of listening or 

DXing, we prefer a tabletop receiver like 
RadioShack's DX -394. 

The DX -394 is a general- coverage corn - 
munications receiver with a frequency 
coverage from 150 kHz to 30 MHz. It 

measures about 31/2 x 9 x 8 inches and 
weighs in under 41/2 pounds. Two flip - 
down feet raise the front of the receiver up 
to a comfortable reading angle. As its 
name implies, the unit is perfect for a 

desktop. 
The receiver is powered from the AC 

line through a fixed power cord, but a rear - 
panel jack allows it to be powered by 13.8 - 
volts at 450 milliamperes for mobile oper- 
ation via a car's power system. Other rear - 
panel features are a phone plug for an 
external speaker, an RCA phono jack for 
audio line -level output, an SO -239 jack for 
50 -ohm antennas, and an RCA phono jack 
for high - impedance antennas. A 20 -dB at- 
tenuator for the 50 -ohm antenna input can 
be called on with a rear -panel slide switch 
mounted on the rear panel. 

For our tests, we found that the included 

2 -foot telescoping whip antenna -which 
mounts to the receiver through a hole in 

the top panel -was sufficient for most 
general listening to international short- 
wave broadcasts. And that's exactly what 
the DX -394 is designed for, at least if its 
front -panel features can be taken as any 
indication. 

The front -panel controls are separated 
into three main groupings. The POWER 

button is located in the top right corner, in 

a grouping with nine other buttons for di- 
mming the display, setting the clock and 
timers, changing the tuner step size, stor- 
ing frequencies in memory, turning the 
noise blanker on, and locking (disabling) 
the tuning knob and other buttons so they 
can't be accidentally operated. 

Below that grouping is a 20- button tun- 
ing keypad, right next to the large, central 
tuning knob. 

To the left of the tuning knob are four 
other rotary controls and switches for set- 
ting the volume, the RF gain, receiving 
mode (AM, LSB, USB, CW1, CW2), and 23 
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fine tuning. 
The top left of the receiver holds the 

lighted LCD readout. Its main function is 
as a tuning display, but it also indicates a 
host of other settings, signal strength (by a 
LCD S meter), clock, and more. 

'fining can be accomplished in several 
ways. The BAND button switches between 
long -wave (150 -510 kHz), medium -wave 
(510 -1730 kHz) and shortwave (1.73 -30 
MHz) coverage. When tuning shortwave 
frequencies, the METER button makes it 
easy to select one of the international 
shortwave bands. When pressed, the band 
indicator flashes on the display. While it is 
flashing, a press of one of the keys on the 
numeric pad will bring you immediately to 
either the 120 -, 90 -, 75 -, 60 -, 49 -, 41 -, 31 -, 
25 -, 21 -, 19 -, 16 -, 13 -, or 11 -meter band. 
(The band indicators are on the front panel 
above the numeric keys). When this meth- 
od is used to tune to a band, the main 
rotary tuning control can be used to tune 
only throughout the band -when you tune 
above the top band edge, the receiver 
beeps, and the tuner wraps around to the 
bottom edge. It is also possible to set any 
two frequencies in memory to limit your 
tuning range. When either limit is passed, 
the tuning frequency wraps around to the 
other limit. 

The FREQUENCY button allows you to 
directly enter a frequency of your choice, 
say, 11,730 kHz. If you tune that way, and 
then use the rotary tuning control, you can 
tune without regard to band edges. So 
when you get to the top of the 25 -meter 
band, you can just keep on going to try to 
find out -of -band broadcasters. 

To make that tuning method faster, the 
tuning control is speed sensitive -the fast- 
er you turn it, the larger the tuning steps. 
The tuning step can also be chosen man- 
ually with the two sTEP buttons. Possible 
step sizes are 0.1, 1, 5, and 10 kHz. A FINE 
TUNE rotary control always tunes in 0.1- 
kHz steps. 

The receiver recognizes the ham (ama- 
teur- radio) bands, also-at least in regard 
to tuning steps. If you set the tuning step 
to, for example, 0.1 kHz inside of a ham 
band, the tuning step will automatically be 
set to 0.1 within each and every one of the 
ham bands. 

The tuning step in the medium -wave 
(AM broadcast) band is 10 kHz by default. 
It can be set to 9 kHz for use outside North 
America. 

The DX -394 also features 160 memo - 
ries-in 16 banks of 10 memories apiece - 
to facilitate easy tuning. There is also a 

Gizmo is published by Gemsback Publica- 
tions, Inc., 500 Bi- County Blvd., Farm- 
ingdale, NY 11735. Senior Writers: 
Christopher Scott and Teri Scaduto. 
Copyright 1996 by Gemsback Publications, 
Inc. Gizmo is a registered trademark. All 

24 rights reserved. 
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The front -panel LCD provides a very readable display 
includes a liquid -crystal S meter. 

search tuning capability, but no memory 
scanning. 

Available modes are AM, single side - 
band (lower sideband, or LSB, and upper 
sideband, or USB), and CW (continuous 
wave) for Morse code reception. Recep- 
tion filters are not user -selectable, but are 
fixed to the mode. Two CW modes or 
filters are available. 

The 160 memories retain only the fre- 
quency, not the mode. The memories are 
segmented into 16 ranges. Ten frequencies 
can be stored in each of the 13 broadcast 
bands (120 -11 meters), plus 10 each in the 
long -wave, medium -wave, and shortwave 
bands. Storing memories is quick and 
easy just press the METER button and the 
selected band. Then just dial the frequen- 
cy, press the program (PGM) button, a 
memory- channel button, and the enter 
(ENT) key. 

Recalling a memory is a simple matter 
of pressing the BAND (toggling to LW, MW 
or SW) or METER button, then a button 1 

through 0 (corresponding to memories 1 

through 10). 
Five timers are available, as is a 30- or 

60- minute sleep timer. Unfortunately, 
there is no way to control an external tape 
recorder. It seems a little strange to include 
five timers -a healthy number that would 
provide a convenient way to record multi- 
ple programs -without including a con- 
trol output. We suppose that a voice - 
operated (VOX) recorder could be used 
with the timer outputs, but that wouldn't 
be our preferred method. 

The DX -394 is a very sensitive receiver 
and performs well when compared to other 
receivers in its price class -and even some 
more expensive ones. In strong signal 

of receiver functions, and 

areas-such as our location in metro- 
politan New York, a long wire antenna 
seemed to be a little bit of overkill. Al- 
though the receiver wasn't prone to over- 
load, we noticed more adjacent -channel 
interference with strong shortwave signals 
when a long -wire antenna was used, un- 
less we switched the rear -panel attenuator 
on. 

While the DX -394 is a fine shortwave 
receiver, it isn't cut out for other radio 
hobby uses. For example, it has no digital 
RTTY (radio teletype) or fax modes. Of 
course, external decoders can still be used 
to receive and decode RTTY and fax, but 
the filter bandwidths are, in most cases, 
too wide for good results. 

The DX -394 also lacks features that can 
be found on more expensive receivers: 
passband tuning, AM synchronous 
modes, tone control, bandwidth and AGC 
(automatic gain control) selections, and 
computer control. 

RadioShack's DX -394 provides good 
performance and is a reasonably good val- 
ue for the shortwave listener who is look- 
ing for an entry-level tabletop receiver. 
However, experienced listeners and DXers 
who are continually searching for the diffi- 
cult, hard -to -hear stations won't be happy 
with it. Radio amateurs, and those seeking 
utility signals, will also be disappointed 
with the unit. 

No receiver can be everything to every- 
one, of course, and it's probably good that 
the DX -394 doesn't try to be. The features 
that we'd like to see in a tabletop receiver 
would probably boost the cost of the 
DX -394 out of the range of many of the 
entry-level listeners who the radio is de- 
signed to attract. 
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Just Hangin' 
Around 
GOLDSTAR MODEL F -191 WALL - 
HANGING AUDIO SYSTEM. From LG 

Electronics U.S.A., Inc., 1000 Sylvan Av- 
enue, Englewood Cliffs, NJ 07632; Tel. 

201 -816 -2000; Manufacturers suggested 
retail price: $599. 

For the past couple of decades, home 
audio systems have been shrinking. Gone 
are the '70s, when we all had at least one 
wall devoted to components, tower speak- 
ers, and milk crates full of albums. To- 

day- unless you're an avowed au- 
diophile -it's quite unlikely that your 
stereo is actually the focal point of your 
living room. 

In these days of microelectronics, mini 
systems have become increasingly popu- 
lar. They're small, yet many of them sound 
big -and they take up less shelf space than 
your old LP collection once did. 

But what do you do when all your shelf 
space is spoken for? After all, your CD 
collection demands some space, as do 
your books and magazines, videotapes, 
software, and perhaps some photographs 
or knick- knacks. What if you're in a dor- 

mitory room or studio apartment where 
you have precious little shelf space to be- 
gin with. 

Perhaps your minimalist decorating 
scheme simply doesn't call for any sort of 
shelving. What about music then? You 

could put the stereo in another room and 
install remote in -wall speakers in the liv- 
ing room. A simpler solution would be to 
mount the Goldstar Model F -191 Wall - 

Hanging Audio System on any wall in the 
room. 

The F -191 comes with a bracket and all 
of the necessary hardware for affixing the 
stereo system to any wall in your home. Of 
course, if space allows, the audio system 
can be more traditionally placed on a shelf 
or table. 

The F -191's crisp, modern European 
styling is at home in any contemporary 
setting. Its look is unique. The one -piece 
unit measures just under 31 inches wide, 
13 inches high, and less than 5 inches 
deep. The AM/FM radio, CD player, and 
cassette deck are located in the lower cen- 
ter. They are flanked by two -way speakers 
covered in the user's choice of grille 
cloths -black ( "dark gray "), bright red, 
and fashionable hunter green panels are 
included. Hidden behind a matching grille 
cloth, the system's electronics are housed 
above the radio, CD player, and cassette 
deck, forming a visual "bridge" between 
the speakers. 

The control panel has a clean, spare 
look. The silver -toned cover of the CD 

compartment accounts for half of it; the 
black cassette deck covers another third. A 

slim panel that stretches above those is 
home to, from left to right, the standby 
indicator, the function display, the remote 
sensor, and a smaller display that indicates 
tape or cassette mode. All controls are 
located in the bottom right sector of the 
front panel. 

In all, there are 23 buttons squeezed 
into a 21/3 x 61/4-inch control panel. We 

could discern no particular logic to their 
placement. They weren't grouped by corn - 
ponent; frequently used buttons were 
placed along side those that we rarely 
touched; and the PLAY, PAUSE, STOP, FAST - 

FORWARD, and REWIND buttons were scat- 
tered among two rows. 

The controls were particularly difficult 
to use in low -light situations. Although the 
power button is located somewhat apart 
from the others, in the lower left corner, 
when we tried to use the system in a 
darkened room before we were familiar 
with it, we kept trying to use the lighted 
standby indicator to turn it on. We also 
kept hitting the MEMORY SCAN buttons in- 
stead of the TUNE UP /DOWN buttons. When 
we wanted to play a CD, we had to turn on 
the lights. 

Fortunately, the remote control is quite a 

bit better designed. The round POWER 

button sits alone above the others, which 
are separated into distinct groupings for 
selecting the function and controlling the 
tuner, CD player, and tape deck. Oval - 
shaped VOLUME CONTROL, MUTE, and EQ 

buttons form another set. 
The remote control also offers automat- 

ic function selection. If you're listening to 

a CD, for instance, and want to switch 
quickly to the radio to catch the weather 
report, you can just hit one of the radio 
memory preset keys, and the system goes 
into tuner mode. The same automatic 
switching principle applies when you 
press either of the cassette PLAYBACK 

buttons, or the PLAY /PAUSE Or RANDOM 

CD- control buttons. 
Up to 30 station presets can be stored 

into the AM/FM tuner's memory. AM and 

FM stations are not separated into dif- 
ferent banks. 

FM reception was good. Even with the 
supplied "T" pole antenna, we were able 
to capture all of our favorites-even the 
out -of -area low -power college and com- 
munity stations. Weak FM signals can be 
improved by pressing the STEREO /RIF 

(radio interference filter) button, which 
simply switches the receiver to mono 
mode. 

AM reception was quite a bit better than 
what we usually find in consumer -grade 
receivers. We applaud Goldstar for taking 
the broadcast band seriously. We were 
using the F -191 during the last few weeks 
of the 1996 baseball season. Our favorites, 
the Yankees, were just a few games ahead 
of the Orioles in the race for the Eastern 
Division title, and every game counted. 
ESPN wasn't carrying the White Sox -Ori- 
oles game. Rather than watch the sports 
ticker on CNN Headline News or wait for 
the half -hourly updates on an all -news sta- 
tion, we tuned in WMVP from Chicago, 
and listened to the whole game. A couple 
of nights later, we listened to a game being 
played in Detroit. Talk about hearing 
"away" games! 

Impressed by the ease with which we 
tuned in out -of -town sports, we tried some 
informal DXing- something that nor- 
mally frustrates us with most consumer 
gear. However, we picked up AM stations 
from as far away as Des Moines, Iowa, 
using only the loop antenna provided with 
the F -191. You should be pleased with how 
easily you'll pick up "exotic catches" 
from the airwaves. 

Moving from the tuner to the CD player 
is just a matter of pressing the CD OPEN/ 

CLOSE button, which causes the CD corn - 
partment lid to swing up like a garage 
door. Discs are placed on a spindle, label - 
side out. The door shuts automatically 
when you press PLAY, or you can close it 
deliberately using the CD OPEN /CLOSE 

button. 
CD play options include repeat play- 

back of a track, random playback of all 
(Continued on page 28) 25 
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Street Smarts 
MODEL RDL /712SW SUPERWIDE 4 
RADAR /LASER COMPLETE DETEC- 
TION SYSTEM WITH DIGITAL DATA 
DISPLAY. From Cobra Electronics Cor- 
poration, 6500 West Cortland Street, 
Chicago, IL 60635; Tel. 312 -889 -8870; 
Fax: 312- 794 -1930. Price: $199.95. 

"Never has there been a product with 
more potential to save lives and avoid acci- 
dents with less cost and trouble," says Bill 
Lewis, Chief of Police of Cape Charles, 
Virginia. "[It's] the best highway safety 
improvement I've seen in years." 

Care to guess what product he thinks so 
highly of? A louder siren? Brighter warn- 
ing lights? A much more powerful radar 
gun? 

If you went with the radar gun, you'd be 
close. Chief Lewis was, in fact, talking 
about a "smart" radar detection system 
called Safety Alert, that uses radar detec- 
tors to warn drivers of road hazards. De- 
veloped by Cobra Electronics Corpora- 
tion, the Safety Alert system uses special 
transmitters, mounted in police cars and 
emergency vehicles, to warn drivers of 
potentially dangerous fast -moving vehi- 
cles or stationary problems such as con- 
struction sites. Smart radar detectors use 
LEDs, LCD readouts, and audio signals to 
alert drivers to the type of hazard to ex- 
pect. 

Chief Lewis was speaking from person- 
al experience. A few hours before dawn 
one rainy summer morning, he responded 
to a report of an accident. Due to highway 
flooding and poor visibility, two cars had 
skidded off the highway and were blocking 
the passing lane. Lewis positioned his 
cruiser, lights flashing, in front of the cars, 
and lit flares to warn on- coming traffic. 
Despite those precautions, several passing 
cars came close to hitting the police car. 
After about a half hour, a tractor trailer 
approached, creeping along at about 5 
miles per hour. When the driver reached 
Chief Lewis, he told the officer that he was 
driving so cautiously because his radar 
detector had warned him of trouble ahead, 
and he offered his help at the accident site. 
Lewis had the truck driver block traffic 
until the accident could be cleared safely 
from the road. 

Chief Lewis could have given that truck 
driver a ticket -radar detectors are illegal 
in Virginia. That doesn't stop drivers trav- 
eling through the state -and some Virgi- 
nians, from using them, however. In the 
interest of public safety, Lewis felt that the 
Safety Alert system deserved a test. And, 
from his point of view, it passed with fly- 
ing colors. 

Lewis didn't even have to turn on the 
26 transmitter on that stormy night. The Safe- 

ty Alert device was connected to his light - 
bar; when the lights were flashing, the 
transmitter powered up automatically, and 
made contact with the trucker's radar de- 
tector. "By alerting just one driver, it made 
my job safer and it helped the people be- 
hind the truck avoid accidents ... maybe 
even saved some lives. In my opinion, the 
risk of additional accidents on that rainy 
morning was great, and the signal trans- 
mitter reduced that risk." 

HOW SAFETY ALERT WORKS 
The Safety Alert is a two -part system, 

consisting of a transmitter and a receiver. 
Developed by Cobra, and built by Alpha 
Industries, Inc. (a commercial wireless - 
semiconductor, integrated- circuit, and ce- 
ramic- component manufacturer in radio, 
microwave, and millimeter -wave frequen- 
cies), the transmitter is intended primarily 
for installation in police cars and emergen- 
cy vehicles. Connected to the vehicle's 
lightbar, it begins transmitting as soon as 
the lights are turned on. The transmitter 
stops sending its signal when the emergen- 
cy lights are turned off. It can also be used 
in public -utility and road -construction ve- 
hicles-or even on stationary construction 
barriers -all of which usually rely on their 
flashing yellow lights to warn drivers of 
construction sites. 

The FCC -approved Safety Alert trans- 
mitter sends out K -band signals that can be 
picked up by any radar detector within a 
3 /4-mile range. If the signal is intercepted 
by one of the approximately 20,000,000 
radar detectors currently in use, the detec- 
tor will respond as it would to any K -band 
radar gun, in most instances, by sounding 
a warning beep and flashing an LED. The 

driver won't know whatever he's about to 
encounter a high -speed police chase, an 
ambulance making haste toward the hospi- 
tal, or road construction around the next 
bend. But, to avoid getting a speeding 
ticket, he will most likely respond by mov- 
ing out of the left -hand lane and slowing to 
within a few miles of the speed limit. Driv- 
ing slower, and being on the lookout for a 
speed trap, gives him a double advantage. 
First, driving at a slower speed gives him a 
longer response time when the hazard 
comes into his field of vision. Second, he 
is more alert to what is happening around 
him. As an added bonus, other nearby 
drivers are likely to slow down when they 
see one car doing so, figuring that the 
driver might have a radar detector and be 
aware of a police car up ahead. 

If the radar detector on the receiving 
end is Cobra's Model RDL- 712SW, how- 
ever, the driver will know in advance just 
what to expect. The radar detector is 
equipped with an LCD readout on which 
two different types of Safety Alert mes- 
sages might be displayed. When the police 
car or emergency vehicle is hurtling down 
the road, it sends an "Emergency Vehi- 
cle" warning. When it reaches its destina- 
tion -the accident that Chief Lewis 
responded to, for instance -it transmits a 
"Road Hazard" message. A third signal 
will be used to warn drivers of approach- 
ing trains; the RDL -712SW is already pro- 
grammed for the train signal. 

Of course, the radar detector can warn 
drivers of road hazards only when Safety 
Alert signals are being transmitted. As we 
go to press, Safety Alert transmitters are in 
use in various locales in more than 30 
states. That's not to say that entire states, 
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or even cities, are covered. For instance, 
there are 50 transmitters currently in use in 
Portland, Oregon; Indianapolis, Indiana; 
and Columbus, Ohio. That's not enough to 
blanket the metropolitan areas with Safety 
Alert signals; local police departments and 
emergency agencies will determine the 
areas most in need of such a warning sys- 
tem. 

USING THE RDL -712SW 
Why buy a Safety Alert radar detector if 

the system isn't in use in your area? First, 
more and more localities are adopting the 
system all the time. Second, the 
RDL -712SW offers everything else you'd 
ever want in a radar detector. It detects all 
speed- monitoring devices now being 
used -X, K, Ka Superwide, and Laser 
guns -and adds a few features not found 
on the standard radar detector. The alpha- 
numeric display that shows Safety Alert 
messages also keeps you posted as to what 
type of monitoring device is being used, 
and provides other status reports. And spe- 
cial circuitry reduces false alarms and re- 
duces the chance of the unit being located 
by a radar- detector detector. 

Let's take it for a test drive. 
The radar detector can be mounted on 

the windshield using the included suction - 
cup bracket. A bracket -release button 
makes it easy to remove the detector if you 
want to use it in another vehicle, or drive 
through a state where detectors are illegal. 
For dashboard mounting, self -stick 
Velcro-type material is also included. It's 
important to make sure that the lens lo- 
cated on the rear panel has a clear "view" 
of the road to sense laser guns. 

The RDL -712SW is a bit larger than 
most, but at approximately 3 x 5 x 1 

inches, it's still quite compact. Its most 
distinguishing feature is its 2- x 1/2-inch, 

two -line x 16- character, backlit display, 
which dominates the front panel. Next to it 
are MUTE and DIM buttons. Along the left 

side are jacks for a cigarette -lighter plug 
and an external speaker, the POWER/VOL- 

UME thumb -wheel control, and HIGHWAY/ 

crr' slide switch. 
As soon as the RDL -712 -SW is powered 

up, it performs a "power -up self test," or 
POST, of its internal laser optics and sig- 
nal- scanning computer. As part of the 
POST, a test pattern sequence -laser, K 

band, Ka -band, and X -band, is displayed 
as audio tones sound, to let the user know 
which tones are associated with each 
band. After a successful test, the detector 
goes into standby mode, and the LCD is 

blank unless you have selected city mode, 
in which case it reads "city." 

When a signal is detected, the display 
will let you know if it is K-band, X -band, 
Ka -band, or Laser. If two sources on two 
different bands are detected simulta- 
neously, the one with the highest priority 
will be displayed. The order of priority is: 

Laser, Ka -band, K-band, and X -band. Ac- 
companying the text warning is a tone that 
gradually increases in volume. 

The MUTE button can be used to silence 
the detector as soon as the warning tones 
start. "Mute" will appear on the display. 
The audio resets four seconds after the 

signal disappears, so that it is ready to 
warn you the next time a signal is detected. 
By pressing and holding the MUTE button 
for two seconds, automute mode is acti- 
vated, and the volume of the alert is auto- 
matically reduced to its minimal level after 
four seconds. "Automute" appears on the 
display. To disable the feature, the MUTE 

button is pressed and held again. 
The RDL -712SW also provides "In- 

stant-on" warnings. When a police officer 
isn't just monitoring the traffic flow, but 
turns on his radar gun when he spots your 
car, the detector sounds a full -strength au- 

dible warning, rather than the gradual 
build -up of sound. It lets you know that 
immediate action is required. 

Finally, the radar detector provides 

The Safety Alert Transmitter (inset) is shown installed in an emergency vehicle's 
lightbar. 

Safety Alert warnings on its LCD: "Emer- 
gency Vehicle" or "Road Hazard" is dis- 
played, depending on the situation. 

Radar detector false alerts can be ex- 

tremely annoying when you're driving. To 

filter them out, the RDL-712SW uses, ac- 

cording to Cobra, "the same advanced 
technology that the military uses to dis- 
tinguish enemy aircraft from friendly air- 

craft. The Digital Signal Processing 
circuitry continuously samples radar sig- 
nals 50,000 times each second, looking 
for only true radar signals." 

Two (out of three) types of false alerts 
are filtered out by special circuitry. When 
the RDL -712SW picks up a signal pro- 
duced by either an out -of -band signal or a 

"noisy" radar detector, the LCD displays 
the following message: "Rejecting false 
signal." 

First, "lockout" circuitry rejects out -of- 

band signals- harmonics of signals that 
are broadcast at frequencies outside the 
radar bands, yet create signals within the 

X, K, or Ka bandwidth. Second, Cobra's 
Stealth V -C -O technology rejects false 
alerts caused by "dirty" radar detectors. 
Every radar detector -like any radio re- 

ceiver -has an internal oscillator, which is 

used for detection. It also leaks out of the 
detector, in effect, turning the radar detec- 
tor into a radar transmitter. That's why the 
police's VG2 guns are able to detect radar 
detectors. 

Stealth V -C -O technology not only re- 

duces the number of false alerts caused by 
other drivers' radar detectors. It also re- 

duces by 80% -90% the chance of your 
RDL -712SW being detected by a VG2 
gun, commonly called a radar -detector de- 
tector. 

The radar detector cannot reliably dis- 
cern and reject in -band signals, however. 
In -band signals use the same frequency 
band (the X band) as some police radar 
guns. They are most often transmitted by 
the proximity detectors commonly used in 

shopping malls for automatic door 
openers, as well as some security systems 
and vehicle -avoidance systems. 

When you're driving in heavily popu- 
lated and commercial areas, in -band false 
alarms happen quite frequently. Switching 
the detector to the city mode helps a bit by 
reducing its X -band sensitivity. The sen- 
sitivity of the other three bands is not af- 

fected at all. 
The RDL-712SW's LCD readout can 

also help you distinguish false alerts from 
the real thing. While the display's top line 
tells you what type of signal is being de- 
tected and whether the mute or automute 
modes are in effect, the bottom line de- 
picts additional information, gleaned by 
the radar detector's Hypersweep Frequen- 
cy Scanner, or HFS. 

A "bar- graph" symbol appears in a dif- 
ferent place on the display's bottom line, 27 
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THE SAFETY WARNING 
SYSTEM 

Cobra's Safety Alert was the first "in- 
telligent" radar system to be approved 
by the FCC and to hit the marketplace. 
But it isn't the only one available today. 

In fact, Safety Alert faces some stiff 
competition from the Safety Warning 
System, or SWS. Although it is still await- 
ing final FCC approval as we go to 
press, it has the backing of some heavy 
hitters. Safety Warning System suppor- 
ters include several radar -detector 
manufacturers (Bel -Tronics Ltd., Sanyo 
Tecnica USA Inc., Uniden America 
Corp., and Whistler Corp.) and the Ra- 
dio Association Defending Airwave 
Rights, or RADAR, a group representing 
the interests of radar -detector owners 
and manufacturers. In addition, the U.S. 
government is funding research by the 
Georgia Tech Research Institute 
(GTRI), which developed the SWS 
transmitter. 

Like the Safety Alert system, SWS 
transmitters send preprogrammed 
warning messages to specially 
equipped radar detectors, and send K- 
band alert signals to standard detec- 
tors. The Safety Warning System, how- 
ever, sends more detailed messages 
than the three transmitted by Safety 
Alert. 

There are 64 standard, preprogram- 
med SWS messages, in five categories. 
Fast /Slow- Moving Vehicles includes 
such messages "police in pursuit" and 
"oversize vehicle in transit." Under Trav- 
el Information /Convenience, drivers are 
told of upcoming rest areas, traffic jams, 
tolls, and inspection stations. Weather - 
Related Hazards include blowing dust 
or sand, high winds, heavy fog, and 
snow white out. Highway Construction 
or Maintenance advise of upcoming 
work zones, lane closings, and detours. 
Besides warning drivers of accidents, 
train crossings, and dangerous inter- 
sections, Highway Hazard Zone Ad- 
visories include everything from "deer/ 
moose crossing" to "drawbridge up." 

Two SWS messages can be com- 
bined to further clarify the situation. For 
instance, "pay toll ahead" might be fol- 
lowed by "expect 20 minute delay." 

The Model 1490 radar detector from 
Whistler is compatible with the Safety 
Warning System. 

A transmitter left unattended, at a 
construction site, for example, can have 
its message changed remotely. The 
programmer could dial in a different 
warning during the hours when laborers 
were working at the site than at night, 
when only their equipment was at the 
scene. By adding weather sensors, 
transmitters could be programmed to 
send signals only when conditions such 
as heavy fog or high winds were de- 
tected. A transmitter that is equipped 
with speed -radar circuitry could send a 
message to any vehicle traveling above 
a pre- determined speed, and warn driv- 
ers that they are traveling too fast. That 
might be especially effective if another 
option is in place: a voice synthesizer to 
announce the message. 

The Safety Warning System propo- 
nents are already actively demonstrat- 
ing the system not to individual 
municipal police stations and emergen- 
cy services, but directly to the people in 
charge at the state and federal levels. 
They have met with the Pennsylvania 
Turnpike Commission; The New York 
Thruway Commission; the Department 
of Transportation of Ohio, Massachu- 
setts, Illinois, and Oklahoma; the 
Federal Highway Administration; and 
the National Highway Traffic Safety Ad- 
ministration. And two models of "smart" 
detectors, equipped with the Safety 
Warning System, are currently available 
under the Whistler brand. 

It remains to be seen which smart 
radar system catches on in a big way. If 
either of them do, however, the biggest 
winners will be America's motorists. 

depending on which band (X, K, photo 
radar Ka or Stalker KA) is being used by 
the police. The symbol changes according 
to the strength of the signal being detected. 
The stronger the signals, the higher the 
peak; the weaker the signals, the lower the 
peak. Those extra visual clues can help 
you determine if there really is a police 
gun triggering the alert. Who knows? The 
feature could save you some wear and tear 
on your brakes! 

Cobra gives the following example: 
When you drive to and from work each 
day, X -band signals are always picked up 

near a local shopping center. After a 
while, you recognize the pattern (the bar - 
graph appears to the left of center on the 
bottom line) and the strength of the signal 
generated by the non -speed- monitoring 
devices. One day, the bar graph symbol 
looks different -its peak is much higher. 
The probable cause? The police are "hid- 
ing" a speed trap among known sources of 
X -band signals. When you become famil- 
iar with the normal signals, you can be on 
the alert for such tricks. 

Now, that's what we'd call a smart radar 
detector. 

JUST HANGIN' AROUND 
(Continued from page 25) 

songs without repeating the same track, 
repeat play of the entire disc in random 
mode, and programmed play. Up to 20 CD 
tracks can be programmed in any order. 

The F-191 also provides CD synchro re- 
cording to tape, allowing you to record 
automatically the entire disc, or pro- 
grammed selections, to tape. To make 
those dubs sound better, the auto -reverse 
cassette deck is equipped with Dolby B- 
type noise reduction. 

We tried programming a CD before 
using synchro recording to tape selected 
tracks. The process was simple -- except 
that the disc had no track times printed on 
it or the liner notes (an unfortunate, but not 
uncommon, occurrence). While the F -191 
ordinarily displays the remaining time on a 
disc, when in program mode, it shows the 
remaining track time. It's possible to pro- 
gram a disc, advance to each selected track 
in turn, and jot down on paper the remain- 
ing time before the song starts. Then you 
can add up all the times, determine how 
many songs will fit on each side of the 
tape, and, if necessary, rearrange the order 
of the programmed tracks -not the most 
convenient method of recording. If you 
don't mind a bit of blank time at the end of 
a tape, or a song ending in the middle (the 
F-191 will automatically record the song in 
its entirety on the other side when that 
happens), you can just wing it. 

The Wall- Hanging System offers a 20- 
watt, multi -driving, four -channel ampli- 
fier. A press of the uss ( "Ultra Bass 
Booster ") button maximizes the bass. A 
built -in equalizer provides four preset lis- 
tening modes: flat, pop, rock, and classic. 
Repeatedly pressing the EQ button scrolls 
through the four equalizer options. The 
manual suggests that you choose flat to 
hear the recording as is, pop for less bass 
and less treble, rock for less bass and more 
treble, and classic for listening to or- 
chestral music. 

The manual is adequate, though ob- 
viously written by someone whose first 
language is not English ( "If you wish to 
install on a wooden wall, unscrew only on 
it.") Perhaps it is fortunate that the F-191 
doesn't offer any potentially confusing, 
super -advanced functions that would re- 
quire extensive written backup. 

It does, however, offer just about all 
you'd need from a basic stereo system, 
including an input jack for an auxiliary 
component. Its sleek, unusual design will 
make the F -191 a conversation piece. 
Mount it on the wall behind your sofa, and 
you can leisurely reach up and press the 
controls without even sitting up. How 
much more convenient than that can you 
get? 
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Mind Over 
Matter 
MINDDRIVE THOUGHT -DRIVEN 
SOFTWARE. From The Other 90% Tech- 
nologies, Inc., 2505 Kerner Blvd., San 

Rafael, CA 94901; Tel. 415 -460 -1010; 
Fax: 415- 460 -1919; e-mail: in- 
fo@other90.com. Price: Hardware, 
$139; Application titles, $24.95 to 
$39.95. 

You're playing a simulated skiing game 
on your PC. As you maneuver your way 

down a tricky slalom course, you make 
your turns not with your joystick or 
mouse -but simply by thinking which 
way you want to go. Science fiction, right? 
Not anymore, thanks to the MindDrive 
from The Other 90%. 

Actually, the concept of manipulating 
inanimate objects with your thoughts or 
emotions is nothing new. Beside those 
countless science fiction tales, remember 
mood rings? On the more practical side, 
how about lie detectors? 

The concept behind polygraph tests is 
that telling a lie is stressful, and stress 
stimulates certain detectable biological 
changes. A polygraph works by charting 
such parameters as a subject's normal 
heart and respiration rates during a series 
of innocuous, non -threatening questions. 
Then, when the tougher questions are 
asked, an answer that is accompanied by 
any anomalies in the established patterns 
is considered to be a false statement. 

Lie -detecting is viewed as an inexact 
science. That's why polygraph results are 
not accepted as evidence in a court of law. 

That our thoughts and emotions pro- 
duce measurable bio- electric signals is, 
however, an indisputable fact. Different 
bio- electric patterns are generated by vari- 
ous mental activities, such as analyzing, 
remembering, and relaxing. Creative 
brain functions cause different physical 
reactions than do analytic functions; 
positive and negative thoughts also regis- 
ter differently. 

Traditional bio- feedback techniques 
measure the conductivity and electrical ac- 
tivity of the skin in an attempt to determine 
what is going on in a subject's brain. Bio- 
feedback measurements are known as gal- 
vanic skin response (GSR) and electroder- 
mal reflex (EDR). 

Those techniques work, but two prob- 
lems keep them from being put to practical 
use, at least in terms of translating 
thoughts into signals that can be used to 
control devices or computers. First, there 
is a delay of 2y2-3Y2 seconds between the 
time a thought occurs and the traditional 
measurement of the skin's reaction. Sec- 
ond, the human body does a good job of 
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The first computer product operated by human thought 

keeping physiological parameters in bal- 
ance. When thoughts or emotions trigger 
changes in heart rate, blood pulse volume, 
and temperature, the autonomic nervous 
system leaps into action, trying to pull 
them back to normal. 

According to The Other 90 %, its pat- 
ented MindDrive technology overcomes 
those obstacles. It provides almost in- 

stantaneous measurements. And it is able 
to decipher the difference between phys- 
iological signal generated by a volitional 
thought (transmitted through the central 
nervous system) and a physiological sig- 
nal that has been changed by the autono- 
mic nervous system. The MindDrive 
supposedly filters out those changes trig- 
gered by the autonomic nervous system, 
leaving only those signals generated by 
cognitivetvolitional thoughts. 

The company says that the MindDrive 
sensor measures not just heart, tempera- 
ture, and blood pressure, but also some- 
thing called composite neuro activity, or 
CNA -a complex of intricate electrical 
signals. The MindDrive automatically and 
continuously analyzes five CNA signal 
components: Amplitude (the output and 
strength of signals); velocity (the speed at 
which the signals change); attenuation 
(the size of the changes); the "delta" or 
asymmetry of the CNA signals as com- 
pared to each other; and a combination of 
the phasic (rate of change) and tonic (abso- 
lute measurement) signals. 

By studying the CNA signals in greater 
detail than has been possible previously, 
and combining the translated CNA signals 
with information from the heart and other 
biological indicators, the MindDrive can 
chart a variety of mental and emotional 
states. For example, anger causes the heart 
beat and blood pulse volume to rise, re- 
duces temperature, and creates a distinct 

CNA pattern. The MindDrive uses its cat- 
alog of charted states and a proprietary 
artificial- intelligence program not only to 
"read" a subject's thoughts and emotions, 
but also to help the subject create and 
replicate a variety of desired mental skills 
and emotional states. 

It all sounds good on paper, doesn't it? 
But does it work? We were highly skep- 
tical, even after a demonstration by a rep- 
resentative of The Other 90 %. He asked us 

to jot down a number from one to ten on a 

piece of paper. While wearing the Mind- 
Drive sensor, we answered a series of 
questions he posed: "Is the number one? 
Two? Three? Four ?" By reading the Mind - 
Drive's interpretations of our bio- electric 
signals, he properly guessed the right 
number each time. 

Okay, that was sort of neat. But we re- 
mained dubious about how the device 
would function as a software interface, and 
even more so of the company's claims that 
"the MindDrive is able to help users de- 
velop and replicate optimal learning, 
thinking, and emotional skills and states." 
But, hey, we're always willing to give a 
new Gizmo a try. 

The MindDrive consists of a small sen- 
sor sleeve that fits mito any of the user's 
fingers, and an interface that plugs into a 
PC- compatible computer. Minimum sys- 
tem requirements are a 486 CPU, DOS 
5.0, a double -speed CD -ROM drive, one 
available 9 -pin serial port, and a Sound - 
Blaster or compatible sound card. 

The manual suggests wearing the sensor 
on any of the three middle fingers of your 
left hand (unless you're a southpaw), leav- 
ing your right hand free to use a mouse or 
arrow keys, if necessary. A Velcro strap is 

used to prevent the MindDrive from slip- 
ping off, and to keep the center of your 
fingertip resting lightly on the sensor. It 29 
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takes just a few seconds for the sensor to 
"read" you, and then you're ready to go. 

We started with MindSkier, a CD -ROM 
game that allows you to shuss down the 
slopes using your mind to make you con- 
trol your skis. You have a choice of four 
different courses, slalom, grand slalom, 
downhill, and a combination that includes 
one run on each of the courses. There are 
beginner and advanced levels of platy. 

In MindSkier as well as the other beta - 
version MindDrive games we sampled, 
the overall quality is adequate. but cer- 
tainly nothing to write home about. In- 
stallation is pokey; graphics and sound are 
basic. The games work only with the 
MindDrive interface -you can't fall back 
on your trusty joystick. But, we reasoned, 
the technology itself is so new and excit- 
ing, why quibble over the small stuff? 

We strapped on our sensor (it was much 
easier than gearing up for the real thing), 
and hit the slopes -and also hit the course 
markers, every patch of ice, the side of a 
ski jump, exposed rocks, and an innocent 

group of spectators at the bottom of the 
hill. No matter how hard we concentrated, 
the game proceeded as if we weren't there. 
In fact, when we closed our eyes, said a 
prayer, and just went for it (sort of like our 
first real -life ski experience) we actually 
logged one of our all -time high scores. 

Switching to beginner mode, we gave it 
another shot. Our performance improved, 
but not significantly. After a few hours of 
skiing every run available, changing our 
speed, and adjusting the sensitivity level, 
we were left wondering why the ski patrol 
hadn't arrived to pick up the pieces. 

Next, we decided to go with a slower, 
safer sport- MindBowling. It wasn't quite 
as exciting as the downhill action, but we 
did manage to consistently improve our 
game with practice. Not only did we stead- 
ily raise our score (from 72 on our first try 
to 205 after an hour's play), but we also 
made sure that our imaginary opponent 
didn't break a 10. 

Unfortunately, it wasn't our minds that 
were being honed with practice. We 
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learned, quite accidentally, that applying 
pressure to the sensor made the ball move 
to the left; reducing pressure moved it to 
the right. As directed, we'd strapped the 
sensor onto a finger on our left hand. It was 
just natural to lean right -and reduce pres- 
sure-when we wanted the ball to move 
that way, and lean left -and press down - 
when we wanted it to go left. 

When we purposely put on the pressure, 
the results were pretty impressive. A heavy 
hand put our opponent's ball in the left 
gutter on almost every throw. And a bit of 
fingertip maneuvering gave us a strike or a 
spare in almost every frame. But we were 
using our hands to do it, not our minds. 

Perhaps, we postulated, every game de- 
pends on the same (presumably) inadver- 
tent pressure on the hand -like using a 
Ouija board and unwittingly moving the 
pointer to the letters that spell the answer 
you want to hear. 

We decided to give skiing another try, to 
see if the technique could improve our 
times. It didn't. 

When we practiced at the top of the 
course, the game seemed to respond to 
hand pressure in much the same way that 
MindBowling did. Once we started mov- 
ing downhill, however, the results became 
exaggerated, sending us careening from 
one edge of the course to the next, but 
never where we wanted to go. Our scores 
actually got worse! 

We were tempted to go back to Mind - 
Bowling to try for a perfect game (and a 
perfect 0 score for our imaginary oppo- 
nent). Instead, we moved on to FIB, a lie - 
detecting game with several variations. 

FIB requires two players, the Examiner 
and the Responder. The Examiner asks a 
series of questions, called the "Com- 
parative Question Technique." As in a 
standard polygraph test, the Responder's 
answers are judged true or false based on 
bio- electric readings. In this case, when 
the Responder tells a fib, the reading 
should shoot into the "red" zone. 

Four FIB games are provided. "Mind - 
Reader" is a guessing game in which the 
Responder selects one of five items shown 
on screen. The examiner must then guess 
the secret item. In "Quiz Me," one ques- 
tion is repeated five times, with a fill -in- 
the -blank difference -for instance, "Your 
favorite pizza topping is 
The Examiner asks the question five times, 
filling in "pepperoni," "anchovies," 
"peppers," "sausage," and "onions." 
The Responder answers yes or no to each; 
again, the Examiner must determine 
which responses are true. In "Cross Ex- 
amination," the Examiner gets to ask ten 
questions to determine what item the Re- 
sponder is thinking of, knowing be- 
forehand the item's general category. 
Finally, there's "Free Form Fib," in which 

(Continued on page 32) 
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Now Hear This 
TOTAL RECALL DIGITAL VOICE RE- 

CORDER. From Sycom Technologies, 
P.O. Box 2600, Bala Cynwyd, PA 19004; 
Tel. 610 -660 -5770. Price: $199. 

We love electronic gizmos -obviously. 
We wouldn't be writing this if we didn't 
have a special place in our hearts for them. 
But some electronic products -we hate to 

admit -have always struck us as being, 
well, a little silly. 

Electronic memo recorders were one of 
those devices that we didn't quite get. We 

know that some people find them to be 

lifesavers, but most people -us in- 
cluded -could probably get by with just a 

pen and scrap of paper, or even tying a 

string around a finger as a reminder. 
Recently, however, we had the oppor- 

tunity to try out the Total Recall digital 
recorder from Sycom Technologies, and it 

changed our minds. 
Everyone, of course, is different, and 

everyone has different needs. As writers 

and reporters, we can't work in a vacuum. 
We need to talk to a lot of people, and to 

remember what they say. 

One of our main tools has been a small 

microcassette recorder, which travels with 

us in our briefcase as we head out to press 
conferences, product announcements, and 
interviews. It's been invaluable. We like to 

be accurate, but we can't write fast 
enough -or neatly enough -to quote 
speakers verbatim. The recorder lets us go 

back over a discussion at our leisure, and 

transcribe accurately. 
Microcassette recorders aren't perfect. 

(Show us any product and we'll find some- 

thing to complain about!) We seem to end 
up with lots of tiny cassettes strewn around 
the office with only cryptic notes indicat- 
ing what they are. Just trying to find a ten - 

minute conversation that we had last week 
with a product manager for a new cam- 
corder line could take three times longer 
than the actual conversation! 

Sycom's Total Recall digital voice re- 

corder isn't perfect, either. But it has 

proven itself to be far more useful than we 

expected it to be. We didn't use it to record 
such inane messages as "Don't forget to 

pick up milk on the way home." Instead, 
we used it as we would normally use our 
microcassette recorder, to record con- 
versations and speeches. 

The Total Recall is small, with its face 

measuring just 2' x 4Y2 inches. The unit 

is, for the most part, about 3/4-inch thick, 
but it bulges to about an inch at the battery 
compartment. 

At the top of the unit is a small but 
readable LCD. Below that are three but- 

tons that select message "folders." Eight 
other buttons round out the unit's front- 

Li 
For the Total Recall "" Produc Series 

panel controls. Four buttons, arranged in a 

square, are used to play and pause message 
replay, and to move back and forth between 
messages. Four other buttons are used to 

start recording, erase messages, select op- 

tions, and turn the power on. 
Recording a short message is simple: 

Just press and hold the RECORD button, 
and speak. A red LED lights to indicate 
that recording is in progress. Release the 

button, and recording stops. By default, 

the message is stored in folder 1 unless a 

different folder was selected before the re- 

cording is begun. 
Longer messages can be stored by tap- 

ping the RECORD key. Tapping it a second 

time stops the recording. 
Messages are time and date stamped 

when they're made -that's the only way 

that they're identified. So if you had a 

lunchtime conversation with a client on 

Tuesday, you'd be able to find it easily by 

time and date. Other messages might be 
more difficult to locate if they were record- 
ed at random times. 

The total message time available on our 

recorder model, which was equipped with 
two megabytes of RAM, was 23 minutes. 
Sycom makes three other models, with 

recording capacities of 11, 35, and 47 min- 

utes. For recording memos and con- 
versations, the quality of the recordings 
were more than adequate. However, quali- 
ty can be improved -at the expense of 

capacity- through the options menu. 
Three higher quality recording modes 
would reduce the overall capacity of our 

23- minute model to 17, 14, or 12 minutes. 
'Pwenty-three minutes was not quite long 

enough for us-we would prefer at least a 

half hour -like we can get on one side of a 
microcassette. But we managed by being a 

little more selective and by judicious use 

of the pause control. 31 
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One of the most important attributes of 
our microcassette recorder is the ability to 
create archives just by throwing the tape 
into a drawer. It's not always easy to find a 
specific recording, but we know that it's in 
there somewhere. What can you do with 
messages that are digitally recorded? Store 
them on your PC, of course, with Sycom's 
PC Audio Link. 

The PC Audio Link, which costs 
$59.95, is a reasonably simple application 
that runs under Microsoft Windows. Inter- 
estingly, the messages aren't transferred 
digitally. Instead, they're fed out to the 
PC's audio card through the earphone 
jack. The PC then re- digitizes the mes- 
sages and stores them on its hard disk. 

For all practical purposes, it would be 
possible to record messages onto a PC 
with any audio -recording software. The 
Total Recall software, however, has the ad- 
vantage of making it easy to group mes- 
sages in "folders." 

One of the handy features provided by 
Total Recall for reviewing messages is a 
audio scan. In that mode, the recorder 
plays the first few seconds of each note in 
the selected folder. It's a convenient way to 
find a message when you can't remember 

the time or date it was recorded. It's even 
more convenient if you identify each mes- 
sage when you begin to record it -then the 
feature becomes a kind of subject scan. 

Even better, messages can be edited - 
you can insert comments into recordings, 
and partially delete sections of messages. 
(A counter on the display helps when par- 
tially deleting messages.) This makes it 
especially convenient for dictating mes- 
sages. 

The recorder can be password -protected 
to safeguard the privacy of your messages. 
Another convenient feature that conserves 
recording time is a voice -activated record- 
ing (VOX) mode. 

The recorder features wake -up and 
voice alarms. Any message can be se- 
lected for either alarm. Conversely, every 
message can be used as a voice alarm, so 
you can program dozens or even hundreds 
of reminders to bug you throughout the 
day. 

The Total Recall digital voice recorder 
is a sensible product that we've begun to 
carry with us at all times. Even though it'll 
never completely replace the micro - 
cassette recorder in our work, it sure gives 
it a run for the money. 

MIND OVER MATTER 
(Continued from page 30) 

the Examiner uses the comparative ques- 
tioning technique to ask the Responder 
anything. Recommended as a party game, 
it could be the computer version of "Truth 
or Dare" -supposedly with the added 
bonus of knowing what the truth was. 

Once again, however, we didn't do very 
well. Our true and false responses were 
difficult to tell apart-some of each went 
into the red zone, others didn't. 

Finally, we sampled PinballMind, an- 
other MindDrive game in which we should 
have been able to control the movements of 
the ball and activate the flippers using our 
brain power. The game seemed to have a 
mind of its own, however, and it was defi- 
nitely overpowering ours. 

After performing so poorly in all those 
games, we were quite glad to note that 
manual definitively states: "Thought sig- 
nal strengths and intelligence are in no way 
connected." Phew! We were beginning to 
get concerned. We'd like to think that the 
problem lies not in our heads, but in the 
MindDrive and its software. 

ELECTRONICS WISH LIST 

Aiwa Front-Surround CD Boom Box 

32 Panasonic AM'FM Headphones 

Front -Surround Boom Box 
Aiwa America Inc.'s (800 Corporate Drive, Mahwah, NJ 07430) Model CSD- 

ES60 CD boom box features a front- surround system that delivers full, room - 
filling sound. The front speakers are supplemented by a top- mounted pair, which, 
by virtue of their placement, provide a slightly delayed signal in a typical listening 
situation. The result is the open, spacious sound associated with true surround 
sound. A switch allows the surround speakers to be turned on and off. The boom 
box features a three- position preset equalizer, 20 -track random programming, 
bass boost, an auto -reverse cassette deck, and a remote control. Price: $170. 

"Shock Wave" AM /FM Headphones 
AM /FM headphones are a popular musical source for fitness buffs. The Model 

RF -SW150 "Shock Wave" headphones from Panasonic (Matsushita Consumer 
Electronic Company, One Panasonic Way, Secaucus, NJ 07094) are built to stand 
up to jogging, roller -blading, biking, or rock -climbing. The water -resistant, 
bright yellow and black headphones are made of durable ABS plastic. To make 
sure they stay comfortably in place during any activity, the two -piece headband is 
adjustable. The AM /FM tuner has a built -in antenna. The tuner dial and volume 
and tuning controls are located on the right earpiece. Price: $59.95. 
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As you probably know, faster 
computers and CD -ROM 
drives have paved the way for 

a huge selection of impressive multi- 
media software. Video games and in- 

teractive -audio and music -studio 
programs are incorporating more im- 
pressive music and sound effects than 
ever before. 

As a result, better audio systems for 
computers are rapidly gaining popu- 
larity. Unfortunately, even moderate - 
to high - priced computer speakers 
cannot reproduce the deep bass or 
volume necessary to make audio mu- 
sic CDs and computer games sound 
really great. Although some comput- 
er- speaker manufacturers are now 
offering small subwoofer speakers, it 

can be difficult to find a good sub- 
woofer without buying a whole set of 
speakers and software titles pack- 
aged together. Worst of all, good 
quality subwoofers can be very ex- 

pensive. 
The Multimedia Subwoofer de- 

scribed in this article provides deep, 
solid bass for your computer, and 
costs less than $80 to build! The unit 
features a built -in, 12 -dB -per- octave, 
active bandpass crossover, as well as 

a 20 -watt power amplifier and 6 -inch 
speaker. Two 3.5 -mm phone jacks al- 
low easy connection to virtually any 
sound card and multimedia speakers. 

When the Subwoofer is installed 
with multimedia speakers, its volume 
relative to the satellite speakers is con- 

BUILD A 

MULTIMEDIA 

SUBWOOFER 
Add deep rumbling bass and 

excitement to your favorite computer 
games and music CDs. 

trolled by a volume adjustment on the 
Subwoofer, while the volume of all the 
speakers together is controlled by the 
adjustment on the multimedia speak- 
er. This allows the Subwoofer to be 
concealed under a computer table 
or desk and controlled remotely. 

Circuit Description. Figure 1 shows 
a schematic diagram of the Sub- 
woofer circuit. At the heart of the cir- 
cuit is IC1, a TL072 dual JFET op -amp. 
Op -amp IC1 -a forms a high -pass filter 
with capacitors C2 and C3 and re- 
sistors R2 and R3, while IC1 -b forms a 
low -pass filter with C4, C5, R6, and R7. 

The cutoff frequency for this type of 
filter is calculated using the formula: 

f = 1 /(2nRC) 

With the values shown, the high -pass 
filter cuts off at about 34 Hz, and the 
low -pass filter cuts off at about 150 Hz. 

The gain of the filter stages is set by 
resistors R4 and R5 for the high -pass, 
and R8 and R9 for the low -pass. 

Jacks J1 and J2 are connected in 

parallel to allow the Subwoofer to be 
installed between the right and left 
satellite speakers. As mentioned, this 

installation lets you control the Sub- 
woofer volume by the powered 
speaker. Resistor R15 and potentiom- 
eter R16 form an adjustable voltage 
divider to set the Subwoofer volume. 
This adjustment is provided to bal- 
ance the system when it is initially in- 

stalled. 

BY RODRICK SEELY 

The amplification for the Subwoofer 
is made simple by IC2, a 20 -watt 
power -amplifier integrated circuit. 
Capacitors 06 and C7 provide input 
coupling. Two electrolytic capacitors 
are used in this configuration to save 
the cost of a single non -polar elec- 
trolytic capacitor. Gain is set by re- 

sistors R11 and R12. 

This amplifier can draw idle current 
of up to 100 mA. As a result it gets hot 
even with no load, so it is very impor- 
tant to use a heatsink -the bigger the 
better (more on that later). Using a 
heatsink and silicone grease will be 
necessary even though the circuit 
does use internal thermal protection. 

The power supply consists of a 36- 
volt, center -tapped transformer (T1), a 
bridge rectifier (BR1), and two filter ca- 
pacitors (C10 and C11). The trans- 
former and bridge should be rated for 
at least 1 ampere. The rectified and 
filtered output is about ±25 volts. 
Note that the power supply for the op- 
amp is regulated to ± 15 volts by 
Zener -diodes D1 and D2, and resistors 

R13 and R14. 

The Cabinet and Speaker. The cab- 
inet for the Subwoofer is a bandpass- 
style speaker enclosure designed 
with the aid of computer software. This 

enclosure consists of a 10- x 10- x 
5.75 -inch (0.33 cubic feet) sealed 
compartment behind the speaker 
cone, and a smaller, 0.1- cubic -foot 
ported enclosure in front of the 37 
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Fig. I. Here's the schematic for the Multimedia Subwoofer. The circuit is greatly 
simplified by the use of an integrated 20 -watt amplifier, 1C2. 
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PARTS LIST FOR THE MULTIMEDIA SUBWOOFER 
SEMICONDUCTORS 
ICI -TL072 dual JFET operational 

amplifier, integrated circuit 
1C2- LM1875T 20 -watt power 

amplifier, integrated circuit 
BR1 -Full -wave bridge rectifier, 200 - 

PIV, 1- ampere (DB103 or 
equivalent) 

D1, D2- 1N4744 Zener diode, 15- 
volt, 1 -watt 

RESISTORS 
(All fixed resistors are 1 -watt, 5% 

units.) 
R1-7500-ohm 
R2, R3- 47,000 -ohm 
R4, R8- 15,000 -ohm 
R5, R9, R15- 10,000 -ohm 
R6, R7, RIO, R12- 22,000 -ohm 
R11 -1000 -ohm 
R13, R14 -2000 -ohm 
R16 -1000 -ohm miniature 

potentiometer, horizontal PC- 
mount 

CAPACITORS 
50 -WVDC, electrolytic 

C2, C3, C14, C15- 0.1 -1.LF Mylar or 
metalized polyester 

C4, C5- 0.047 -µF, Mylar or 
metalized polyester 

C6, C7- 4.7 -µF, 35 -WVDC, 
electrolytic 

C8, C9, C12, C13- 47 -µF, 35- 
WVDC, electrolytic 

C10, C11- 1000 -11F, 35 -WVDC, 
electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

SPKR1 -6 -inch woofer (MCM 
Electronics Model 55 -170 or 
equivalent) 

J1, J2- 3.5 -mm stereo phone jack, 
PC -mount 

T1 -36 -volt transformer, I- ampere, 
center -tapped 

F1 -1 -ampere fuse, 250 -volt 
PLI -AC plug, 2- terminal 

Printed- circuit materials. AC line 
cord, strain -relief bushing, 
assembled speaker enclosure, 
aluminum chassis and heatsink, 
fuse holder, nylon spacers, wire, 
solder, hardware, etc. 

Note: The following items are 
available from Lynn -Eren 
Electronics (17093 SW Lynnly 
Way, Sherwood, OR 97140; 
Tel. 503- 625 -2205; http: // 
www.teleport.com/- lynneren): 
complete kit of parts including 
etched and drilled PC- board, 
aluminum chassis and heatsink, 
speaker, and assembled cabinet 
(unpainted) -$79; assembled and 
tested Subwoofer unit -$99; PC 
board only -$20. Check, money 
order, VISA, and MasterCard are 
accepted. Add $10 shipping and 
handling to orders that include 
cabinets or speakers. Assembled 
units are black. 

speaker cone. The ported -front en- 
closure is achieved by facing the 
speaker downward, and holding it 
about two inches above the floor with 
rails on Iwo sides. This technique sim- 
plifies assembly of the cabinet, and 

38 installation of the speaker cone. 

The speaker used in the Subwoofer 
is a 6 -inch MCM Electronics Model 
55 -1170. Of course, a similar woofer 
can be used. 

Construction. For best results, the 
Subwoofer power supply, crossover, 

and amplifier should be built on a 
double- sided, printed- circuit board. 
You can either etch your own from the 
templates provided in Figs. 2 (solder 
side) and 3 (component side), or 
order a board from the source men- 
tioned in the Parts List. 
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Fig. 4. Building the Subwoofer circuit on a PC board is recommended. Use this parts - 
placement diagram as a guide when doing so. 39 
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There are a couple of reasons why 
a PC board is recommended for the 
project. One reason is to prevent the 
noise and self -oscillation problems 
that can occur in audio projects using 
other building techniques. Also, using 
a PC board simplifies assembly, and 
usually gives you a better chance of 
having your project work on the first 
try! 

Use the parts -placement diagram 
shown in Fig. 4 as a guide when as- 
sembling the circuit on the Subwoofer 
PC board. Begin by installing a socket 
for IC1. Mount all fixed resistors and 
capacitors, noting proper polarity for 
the electrolytics. Install the PC -mount 
jacks, potentiometer, and transformer 
next. 

As you go along, be sure to solder 
on both sides of the circuit board 
wherever necessary. Install a fuse 
holder for F1. Then solder D1, D2, BR1, 

and IC2 to the board, making sure 
they are oriented properly. Attach 
speaker wires to the circuit board and 
speaker as shown in the parts- place- 
ment diagram. Then double -check 
component placement and solder- 
ing before connecting the AC line 
cord. 

Note: If your line cord is already 
connected to an AC plug (PL1), do not 
connect it to the board at this time! 
You will instead need to pass it through 
the chassis first (more on that in a mo- 
ment). To complete the assembly, in- 
sert IC1 into its socket. 

The prototype circuit board was 
mounted in a three -sided aluminum 
chassis, measuring 5.5 x 3 x 1.5 
inches, This chassis serves as a front 
panel and part of a heatsink. You can 
make a similar chassis from a 0,0625 - 
inch -thick aluminum sheet. If you do 
so, you will need to drill holes that ac- 
commodate the PC -mount jacks and 
potentiometer, IC2's heatsink tab, the 
line cord, screws for mounting the 
chassis to the Subwoofer cabinet, and 
screws for mounting the board to the 
chassis (we'll cover, in turn, where 
each of those holes are). Of course, 
you can also order the chassis as part 
of the complete kit that is available 
from the source that's mentioned in 

the Parts List. 

Once you have the aluminum 
chassis, mount the circuit board using 
spacers and screws to the 3- x 5.5- 
inch side of the chassis. The jacks, po- 
tentiometer, and line cord should 

HEX 
NUT 

HEAT SINK 

SIDE PANEL 

MICA WASHER 
102 

INSULATING BUSHING 

#4 MACHINE 
SCREW 

FRONT 
PANEL 

ALUMINUM CHASSIS 

Fig. 5. It is important to electrically insulate 1C2 from the chassis and heatsink. 

then come out of openings in the 1.5- 
x 5.5 -inch side. As noted earlier, you 
might need to pass the line cord 
through the chassis and connect it to 
the circuit board at this point. 

Make sure that IC2's heatsink tab is 

flush with the remaining side of the 
chassis (the side measuring 1.5 x 3 

inches). Mount the heatsink tab to the 
chassis and a separate heatsink as 
shown in Fig. 5. It is very important to 
electrically insulate IC2 from the met- 
al heatsink using a mica washer and 
insulating bushing. To ensure good 
heat transfer, it is also a good idea to 
use silicone grease between IC2 and 
the heatsink. 

Preliminary Testing. Before install- 
ing the circuit in the Subwoofer cab- 
inet, it is a good idea to perform a few 
simple tests. Make sure that the line 
cord is installed properly, and compo- 
nent leads on the circuit board are 
trimmed so they do not touch the 
metal chassis. 

The first step is to check the power 
supply. Verify that + 25 and - 25 volts 
are supplied to IC2 pins 5 and 3, re- 
spectively, and that IC1 has + 15 and 
-15 volts on pins 8 and 4, respectively. 

Also make sure the DC voltage across 
the speaker is less than 0.1 volt. If there 
is too much DC voltage on the speak- 
er, or if other voltages are not correct, 
disconnect the power and double - 
check the component placement. 

Cabinet Assembly. If you are going 
to build your own Subwoofer cabinet, 

instead of ordering one, make sure its 

inside dimensions are close to 10 x 10 
x 5.75 inches. The prototype cabinet 
was built from 1/2-inch particle board, 
but any sturdy sheet stock such as 
plywood or even Plexiglas will work. 
The bottom panel should have a 53/4 - 

inch hole for mounting the 61/2 -inch 
speaker, and a 33/4- x 1 -inch rec- 
tangular cutout for the chassis. You 
can make rails to hold the Subwoofer 
above the floor out of particle board 
or 1- x 2 -inch furring strips. 

To ensure that your cabinet does 
not rattle and buzz while operating, 
every seam should be glued, nailed, 
and sealed with silicone caulking. As- 
semble the sides and bottom panel 
first, so that the seams can be easily 
sealed. The top panel should be fitted 
last; that way it can be accessed 
through the speaker cutout for seal- 
ing. Finally, the rails can be added to 
the bottom panel. Affer the glue and 
caulking have dried completely, you 
can then proceed to sand and paint 
the cabinet. 

Mount the chassis assembly in the 
cabinet using the speaker cutout for 
access. The front panel (the one with 
access to the jacks and potentiome- 
ter, and with the line cord coming out 
of it) should be fastened tightly 
against the cutout in the box to pre- 
vent any unwanted rattling or buzzing 
noise. Use screws that go through the 
cabinet and the chassis front. Finally, 
mount the speaker using short wood 
screws. 

(Continued on page 100) 
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BUILD A 

MULTI- CHROME 
PROJECTOR 
Use it as a biofeedback stress reliever, or any time 

you need a light source of various colors. 

BY SKIP CAMPISI 

you see the illusion every time 
that you watch your color IV 
set: The mixing of the three pri- 

mary colors (red, green, and blue) in 

the proper combinations can pro- 
duce any color in the visible spec- 
trum. Of course, mixing red light with 
green light, for example, does not ac- 
tually produce light with a wave- 
length typical of yellow light; however, 
your eyes will interpret the result as 

yellow. 
This effect occurs because we have 

three types of color sensitive "cones" 
in our eyes. One type is sensitive to low 
frequencies (red light), one type is 

sensitive to middle frequencies 
(green light), and one type is sensitive 
to high frequencies (blue light). By 

stimulating the three types of cones 
with these "additive" primary colors, 
we can also view the "subtractive" pri- 
mary colors of yellow (red + green), 
magenta (red + blue), and cyan 
(green + blue). Also, by varying the 
intensities of each additive primary 
color, any color in the spectrum can 
be seen as long as they are "mixed" 
before the light enters the eye. White 
light results when all three additive pri- 
mary colors are mixed in equal inten- 
sities. 

Whether you have a technical ap- 
plication for multi -colored light, or 
would just like to enjoy the soothing 
effects that such light can have, the 
aforementioned characteristics of 
the human eye make it possible to 
build a multi- chromatic device using 
light sources of only three colors. The 
Multi- Chrome Projector described in 

this article is just such a device. It uti- 

lizes a technique called rear proj- 
ection to produce a continuously 
variable color display. 

The Projector. Two assemblies 
make up the Multi- Chrome Projector. 
We'll call them the MCP tube and the 
MCP generator. 

The MCP tube includes four LEDs 

(one red, one green, and two blue 
units) that are clustered together in a 
"diamond," or square pattern, at one 
end of the tube. These LEDs are align- 
ed to illuminate a rear -projection 
screen located at the opposite end of 
the tube. The screen mixes the colors 
so a uniform light enters your eyes. 

The LEDs in the Projector were se- 
lected for maximum screen intensity. 
All have a standard T -13/4 case size, 

and water -clear lenses. They have 
viewing angles of about 15° to 25° for 
proper coverage of the screen area. 

The MCP generator includes dig- 
itally controlled LED current sources. 
Those sources are sequentially 
strobed to light the proper LED com- 
binations to produce a full spectrum 
of color change in a repeating cycle 
of about 20 to 30 seconds. Properly 
adjusted, the unit will display color 
that continuously changes from red, 
to yellow, to green, to turquoise (cyan), 
to blue, to purple (magenta), and 

back to red again, with every in -be- 
tween shade appearing. The MCP 
tube is mounted on a gimbal on the 
generator for easy alignment with 
your angle of vision. 

Circuit Description. The schematic 
for the Projector circuit is shown in Fig. 

1. Its a hybrid analog /digital design 
that utilizes components selected for 
minimum current drain. A TLC555 
CMOS timer, ICI, is configured as a ULF 

squarewave generator that has an 
adjustable time period of about 2 to 7 

seconds. That output drives IC2, a 
CD4017 CMOS Johnson counter, 
which provides the six decoded out- 
put steps necessary to trigger the 
three additive and three subtractive 
primary color combinations. 

A CD4025 CMOS triple 3 -input NOR 

gate, IC3, gates the six outputs to the 
proper LED current sources, thereby 
maintaining the correct color -mixing 
sequence. Four MPSA64 PNP 
Darlington transistors (Q1 -04) are 
configured as gated current sources, 
with capacitors C4 -C7 providing 
long time constants that allow 
LEDI -LED4 to ramp up and down in 

intensity. This allows the color changes 
to be continuous, rather than in six 

abrupt steps. 
Power for the circuit is provided by a 41 
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Fig. 1. Here's the schematic for the Multi- Chrome Projector. All the colors of the 
rainbow are created using combinations of LEDI -LED4. 

5 -volt supply (see Fig. 2). Transformer 
T1 steps down the voltage from a wall 
outlet to 6.3 -volts AC. That voltage is 

then rectified by BR1 and regulated by 
ICI, a 78L05. This circuit is optional, 
however, as any 5 -volt, 100 -mA supply 
will work. 

Construction. Because the Proj- 
ector is a very low frequency device, 
layout is not critical. Any project- build- 
ing method that you prefer can be 
used with equally good results, as long 
as the circuit -board layout is neat. 

Although the author's prototype 
consists of a separate optics tube and 
generator enclosure, you have the 

42 option of assembling the entire unit in 

one cabinet. Simply follow similar di- 
mensions for the spacing of the op- 
tical components as used in the 
prototype MCP tube (we'll get to that 
in a moment). 

Before you begin, make sure you 
have the correct type of LEDs spec- 
ified in the Parts List. You can get the 
four LEDs from Mouser Electronics (Tel. 

800 -346- 6873), DC Electronics (Tel. 

800 -467- 7736), JDR Microdevices (Tel. 

800 -538 -5000), and Alltronics (Tel. 

408 -943 -9773). 
All of the components (except 

LEDI -LED4) are mounted on a piece 
of perforated board, using point -to- 
point wiring. Keep the components 
shown in Fig. 1 on one side of the 

PARTS LIST FOR THE 
MULTI- CHROME PROJECTOR 

SEMICONDUCTORS 
1C1- TLC555 CMOS timer, 

integrated circuit 
1C2- CD4017 CMOS Johnson 

counter, integrated circuit 
1C3- CD4025 triple 3 -input NOR 

gate, integrated circuit 
Ql Q4 MPSA64 PNP Darlington 

transistor 
DI- D3- 1N4148 switching diode 
LEDI- Super -bright light- emitting 

diode, red, 100 -mcd, water -clear 
lens, T -I3/4 case (Mouser 509- 
EBR5304S, or equivalent) 

LED2 -Super -bright light- emitting 
diode, green, 100 -mcd, water -clear 
lens, T -13/4 case (Mouser 509 - 
EPG5304S, or equivalent) 

LED3, LED4 Silicon -carbide light - 
emitting diode, blue, 16 -mcd, 
water -clear lens, T -13/4 case 
(Mouser 5879 -5318, or equivalent) 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% 

units.) 
R1- 470,000 -ohm 
R2- 1- megohm trimmer 

potentiometer, single -turn 
R3- 1- megohm 
R4-R1 I- 47,000 -ohm 
R12, R14 --47 -ohm 
R13, R15 -500 -ohm trimmer 

potentiometer, single -turn 
R16, R17 -39 -ohm 

CAPACITORS 
C1, C3- 0.01 -1.LF, monolithic ceramic 

35 -WVDC, solid 
tantalum electrolytic 

C4- C7- 100 -µF, 16 -WVDC, 
aluminum electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

Perforated board, plastic enclosure, 
penny coin tubes (2), automotive - 
type hose clamp, microphone 
flange adapter, microphone holder, 
plastic enclosure, IC sockets, 
microscope slide or ground glass, 
emery paper, plastic cement, wire, 
solder, hardware, etc. 

board, so that you can mount the 
power- supply components at a little 
distance. Begin by installing DIP sock- 
ets for ICI -IC3 of Fig. 1. Then wire the 
rest of the circuit from those points, 
Install the resistors and trimmer poten- 
tiometers first, then go on to add the 
capacitors, noting the polarity of the 
electrolytics. Solder the transistors and 
diodes to the board next, making sure 
they are oriented properly as well. 
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Fig. 2. This circuit will provide a 5 -volt, 100 -mA supply for the Projector circuit. 

Mount the power transformer and 
other power -supply components at 
the other end of the board. Make sure 

the polarized components are also 
wired correctly. Solder an AC line cord 
and switch S1 to transformer T1. Note 
that this on -board power supply is 

only an option. However, if an external 
supply is used, capacitors C2 and C3 
(shown in Fig. 2) will have to be in- 

cluded right on the Projector circuit 
board. 

The author's prototype for the Proj- 

ector was housed in a 11/2- x 21/2- x 

43/4 -inch plastic cabinet, with the 
power cord and power switch 
mounted at one end. The top cover 
was ventilated by punching ten, 1/8- 

inch- diameter holes in two columns. 
You can do the same, depending on 
the type of enclosure you use. You will 

have to run leads from the MCP tube 
into the case as well. Let's now get to 
building the tube. 

Obviously, the "heart' of the Multi - 

Chrome Projector is the MCP tube. In 

the author's prototype, the tube was 
made from two penny coin tubes, 
which are available from your local 
coin dealer. These tubes are about 3- 

inches long and 3/4 -inch wide, and are 
used to hold a roll of pennies. They are 
made of transparent styrene and 
have a nylon, screw -on cap. 

Attach a standard, automotive - 
type hose clamp about 1/16 inch from 
the closed end of one of the tubes. 
Make sure that the clamp is square 
with the end, then use a "razor" saw to 
cut off the end, using the clamp as a 
guide. File the end of the tube flush 

with the clamp. Remove the cap and 
relocate the clamp to the threaded 
end of the tube, and cut off Y1, inch 
from that end, also. You will end up 
with an open tube with threads on 
one end. 

The next step is to cut off some of the 
threaded end of the other tube. Place 
the clamp on the threaded end of 
that tube so that after you cut, about 
Y16 inch of the threaded section will 
remain on the tube. Then discard the 
second tube and sand the cut end of 
the threads square. Using plastic ce- 
ment, glue that threaded section to 
the open end of the first tube. You will 

then end up with an open tube hav- 
ing equal -length threaded sections 
on each end. Set it aside to dry com- 
pletely. 

Cut a scrap piece of 0.1- inch -grid 
perforated board (the type with cop- 
per foil pads) to a size of % -inch 
square. You will now have a board 
containing six rows of six holes each. 
Lightly sand the four corners of the 
board so that it just lies flat when 
dropped into one of the nylon screw 
caps. Don't remove too much off the 
corners, as the board must be "cap- 
tured" between the cap and the 
threaded end of the tube when as- 

PARTS LIST FOR THE 
S- VOLT POWER SUPPLY 

CAPACITORS 
C1- 220 -pF, 16 -WVDC, aluminum 

electrolytic 
C2 -1 -1F, 35 -WVDC, solid tantalum 

electrolytic (see text) 
C3- 0.1 -11,F, monolithic ceramic ̀ (see 

text) 

ADDITIONAL PARTS AND 
MATERIALS 

ICI- 781.05 5 -volt regulator, 
integrated circuit 

BR1- Full -wave bridge rectifier, 1- 

ampere, 50 -PIV 
T1-6.3 -VAC, 120 -mA transformer 
SI -SPST toggle switch, 1- ampere 
AC line cord with plug, grommet, 

wire, solder, hardware, etc. 

sembled. Drill a 1/8 -inch hole dead 
center in the board, and install a 11/2 - 

inch -long #4 -40 machine screw in 

this hole. Fasten the screw with a 

#4 -40 nut. The screw will aid in align- 
ing the LEDs. 

Install LEDI -LED4 as follows: Slip a 

3/4 -inch length of spaghetti tubing 
onto the cathode lead of one of the 
blue LEDs. Then install its anode lead 
into one of the outside corner holes, 

with the cathode lead in the next in- 

side hole on the diagonal towards the 
screw. Lean the LED against the screw; 
the spaghetti tubing will set the cor- 
rect angle, and a small rubber band 
will clamp the LED in place. Solder 
both leads to the foil pads and re- 

move the rubber band. Similarly, sol- 

der the second blue LED in the 
opposite corner. 

In the same fashion, solder the red 
and green LEDs in the remaining ad- 
jacent corners of the board and re- 
move the #4 -40 screw and nut from 
the assembly. Connect all four of the 
LED cathodes together with a piece 
of bus wire. Using 26- or 28 -gauge 
insulated hookup wire, cut 12 -inch- 
long pieces of the each of the follow- 
ing colors: black, red, and green. Then 
cut Iwo 12- inch -long pieces of blue 
wire. Solder one end of the black wire 
to the common -cathode bus con- 
nection, and route the other end out 
through the 1/8 -inch center hole 
through the back of the perforated 
board. 

Solder the red wire to the anode 
lead of the red LED, and in a similar 
way, solder the remaining green wire 
and blue wires to their appropriate 
anode leads, routing them through 
the same hole as the black wire. Drill a 
1e -inch hole through the center of 
one of the nylon screw caps; route the 
five wires through this hole allowing 
the board to nest in the cap. 

Slip the already prepared tube over 
the LED assembly. Screw on the cap, 
capturing the board at the threaded 
end of the tube. You can now look 
down the center of the open end of 
the tube to check the alignment of 
the four LEDs. They should all be point- 
ing towards the center of the open 
tube end. If necessary, gently bend 
the LED leads to achieve alignment. 
When satisfied, secure the cap in 

place with small screws or glue. 
Cut a piece of black construction 

paper to 11/2 x 21 inches and roll it 43 
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into a 11/2-inch-long tube. Insert this 

paper into the open end of the MCP 
tube for a glare stop, letting it snap 
open to hug the plastic walls. Secure it 
with a small piece of tape. Punch a 1/2- 

hole, or using a hobby 
knife, cut a 1/2-inch square hole in the 
center of the remaining screw cap. 
Paint this cap flat black and set it aside 
to dry. 

The "key" element of the MCP tube 
is the rear -projection screen. Many 
materials can be used, such as frosted 
glass or plastic, textured plastic, and 
even tracing paper! However, the 
brightest image is obtained using 
"ground" glass, which was used in the 
author's prototype. If you don't have 
access to any ground glass, you can 
make your own by following the direc- 
tions in the following paragraphs. If 

you do have ground glass, do all the 
mentioned scribing on the smooth 
surface, only. 

Obtain a piece of thin glass such as 
a standard 1- x 3- x 0.040 -inch mi- 
croscope slide. Using a metal straight 
edge as a guide, scribe a line parallel 
to the edge across the 1 -inch width, 
exactly 5/8 inch from the edge, using a 
standard carbide -tipped scriber. 
(Note: Unless you are an expert, a 
standard glass cutter is useless on a 
small piece like this!) With the scribed 
line on top, lay the slide on top of a 
toothpick (or similar object) aligning 
the toothpick with the line. Place your 
thumbs on the slide, on each side of 
the line, and push down. The glass will 
snap and leave a neat, clean edge. 
Repeat this process to obtain a 5 /8- 

inch square piece of glass. 
Using a piece of 600 -grit or finer 

emery paper laid on a flat surface, or 
a fine -grit whetstone, bevel the edges 
of the glass slightly to remove sharp 
edges. In a similar manner, round the 
corners slightly (as was done with the 
LED assembly) so that the glass will be 
able to fit within the remaining screw 
cap. 

Now moisten the paper or stone 
ro with water or saliva and place the 
á glass flat on the surface. Using your 
o á finger, push the glass around on the 

rn grit in a circular motion, adding water 
2! as needed for lubrication. Continue 

until you get an even, frosted- looking 
surface on the glass. Only one side 
needs to be ground. Wash off the 
glass and "tack" it in place in the black 

44 cap, using small dabs of silicone sea- 

lant to align it with the' /2 -inch hole, if 

necessary. The smooth side of the 
glass should be facing outwards. 
Screw the assembly onto the other 
end of the MCP tube, and fix it in 

place with small screws or cement. 
The MCP tube is now ready for mount- 
ing. 

An excellent mount can be as- 
sembled from standard microphone 
components. Install a 5/8 -inch micro- 
phone flange adapter on the Proj- 

ector cabinet. On that flange, install a 

Here's a view of the tube assembly, 
showing how the four LEDs are 
mounted. 

standard microphone holder, whose 
female threads will match the adapt- 
er. The MCP tube will then "snap" nice- 
ly into the holder, allowing you to pivot 
the tube up or down. Bring the leads 
into the cabinet through a grommet, 
and connect them to the circuit 
board, leaving some slack for tilt ad- 
justment of the tube. 

Setup. Adjust trimmer potentiome- 
ters R2, R13, and R15 to their mid posi- 
tions, and apply power to the circuit. 
Looking at the screen, you'll see the 
red LED rise in intensity as the color - 
mixing' process begins. Observe two 
or three complete cycles and then 
begin adjusting R13 and R15 to match 
the intensities of the red and green 
LEDs with that of the blue LEDs. The 
settings vary for different individuals 
and ambient -light conditions. 

Once you are satisfied with the col- 
ors, begin adjusting R2, which controls 
the cycle time of the mixing. That set- 
ting should be made so that just as 
one LED fades out, the next should 
begin intensifying. Thus, there is no 
pause at any one color, or any over- 
lap of colors. The prototype runs at 
about a 20- second cycle time. Close 
up the enclosure when you're satisfied 
with the settings. 

Using the Projector. As you may 
have already surmised while setting 
up the unit, the display screen has a 
rather "hypnotic" effect on your eyes! 
This is caused by your brain's natural 
tendency to sense the repeating pat- 
tern of color change, and anticipate 
those changes. However, when prop- 
erly adjusted, the unit's color change 
is continuous and never really pauses 
at one particular color, thus your brain 
never quite catches up with the se- 
quence! 

This can best be demonstrated in 
subdued lighting. Be seated in a relax- 
ed position with the MCP tube angled 
towards you so that you are looking 
squarely at the screen and down the 
axis of the tube. This will provide the 
highest intensity image. You are now 
ready to turn on the power and con- 
centrate your attention on the proj- 
ector screen. 

Let your mind follow the ever - 
changing color sequence. Shortly, 
your brain will begin anticipating 
these changes automatically. Relax 
and let it happen -you will be enter- 
ing the alpha -wave state of medita- 
tion! This effect can actually provide 
some stress relief, just as when you pet 
your dog or cat, or other favorite corn - 
panion. Your eyes may tend to go out 
of focus, and you may also find your- 
self becoming quite drowsy while 
concentrating your attention on the 
display screen. 

Most people viewing the prototype 
in action simply could not take their 
eyes off of the display! It sort of "pulls" 
at your attention area, directing you 
to concentrate only on the display 
colors. 

Of course, if you are not interested 
in biofeedback techniques, the Multi - 
Chrome Projector can still be used just 
as an extremely interesting and 
unique display device. Be the first on 
your block to own a multi -color, single - 
source light display! 
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Use an ordinary scanner and these listening tips 

to follow the exciting transmissions of our nation's military pilots. 

His voice is strained, guttural, 
and groaning. He sounds like 

he's bench -pressing 400 
pounds and his arms are about to 
give out. Only its not 400 pounds, it's 

more like 1440. A force eight times 
that of gravity is crushing this naval 
aviator into his cockpit seat, flattening 
his eyeballs, and breaking blood ves- 
sels across his nose and cheeks as he 
pulls hard into a left break turn. His 

vision dims and he on the ragged 
edge, trying to put his airplane's nose 
on a target that is four miles away - 
an F -16 adversary painted Saudi - 
blue. 

Your scanner radio screams out his 

words: "Foot Two on the left hand F -16!" 

Suddenly, halfway through the sen- 

tence, all the strain leaves his voice it 
a rush. Though you can't see him, 
can't see his airplane, can only hear 
his voice over a speaker, you know 
he unloaded the airplane, released 
the crushing g forces, and rolled back 
to straight and level flight. 

"You're a kill. That left hand F -16 is a 
kill!" he exults, but the jubilation is over 

BY LAURA QUARANTIELLO 

as quickly as it began. 
"Hawk, break right, break right!" It's 

his wingman's over -stressed voice, 
waking his partner up to the fact that 
the fight isn't finished. In fact, the fight 
isn't even real, but from the sounds 
and the wound -up taut voices, you'd 
never know it. 

Call to Glory. Every working day in 

America, over every state, military air- 
craft take to the skies. Their missions 

are to train for war, and they do it from 
the cool of the early pre -dawn hours 
far into the drawing blackness of 
night. They work way beyond the usual 
nine -to -five day, and they can often 
be found trading simulated shots on a 
Sunday afternoon when the rest of us 

are enjoying a day off. From sod level 
to the high skies, our military aviators 
are active at the controls of every- 
thing from helicopters to fighter jets to 
air refueling tankers. They train and 
they wait for the call to duty. 

Each year it seems that call comes, 
from places with names like Kuwait, 
Bosnia, and Iraq. Lonely outposts 

where men and women are sum- 
moned to serve their country's inter- 
ests. But the official missions we see 
these professionals fly overseas are 
backed by hundreds of hours spent in 

friendlier skies, learning tactics and 
rules designed to keep them alive 
when their real call to glory comes, 
and the ground under them suddenly 
isn't Kansas or California anymore. 

A United States military aviator isn't 

born,;he or she is made. They are 
taught, shooed, and honed in a pe- 
culiar kind of purgatory the military 
calls training sorties. Best of all, they 
have all those experiences close to 
home. That's where scanner enthusi- 
asts come in. 

A listener who knows where to tune 
can find a little bit of heaven from a 
scanner speaker. In fact, monitoring 
military aircraft can result in an experi- 
ence more supercharged than a 
medic ambulance on a Code Three 
run. 

Scanning for Aircraft. Military pilots 
practice their art in the secure en- 45 
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Two sure winners for scanner fans who 
want to monitor military aircraft are the 
Uniden Bearcat BC- 200XLT (left) and 
Radio Shack PRO -43 (right). 

virons of Military Operating Areas 
(MOAs), Warning Areas (Whiskeys), 
and Restricted Areas. You won't see 
these places by looking up into the 
sky, but you will see their outlines 
traced on aviation charts, These 
areas with invisible geographic 
boundaries keep high- speed, ma- 
neuvering military aircraft safely away 
from transiting civilian air traffic. 
Chances are better than good that 
you have a military operating area 
within fifty miles of your location. Here 
are some tips for finding military air- 
craft on the airwaves: 

Your first target when searching for 
milair (military aircraft) communica- 
tions should be Air Route Traffic Con- 
trol Centers (ARTCCs). There are 
twenty Centers located throughout 
the United States, each divided into 
sectors for the positive control of air- 
craft, and overseen by military air - 
traffic controllers. Military aircraft 
moving to and from special -use air- 
space (such as military operating 
areas and warning areas) that serve 
as their private playgrounds keep in 
contact with Center controllers. 

Each VHF Center frequency in the 
118 -137 MHz band is paired with a UHF 

frequency. The controller simulcasts 
on both frequencies, but the pilots in 

military aircraft usually are only heard 
on the UHF side. Check a frequency 
book for a listing of Center sector fre- 
quencies near you, then tune in and 
listen. Follow the hand -offs from one 
frequency to another until you either 
lose reception of the aircraft because 
of distance, or it arrives at this operat- 
ing area. 

The second place to check for 
milair are the ground -control, tower, 
and approach /departure frequen- 
cies of military air bases or airports 
with Air National Guard units aboard. 
Here again you can follow the aircraft 
as it is handed off from frequency to 
frequency en route to its destination. 

Another good bet for milair com- 
munications are warning, restricted - 
area, military- operating -area, or 
range -control frequencies, A good 

MILITARY-AIR FREQUENCIES 
(kHz) 

40.500 -Army Search and Rescue /FM 
Emergency. 
41.500 -Army Control Towers. 
126.200 -Military Control Towers VHF. 
130.650 -Air Mobility Command (AMC) 
Primary. 
134.100 -- Military GCA Radar. 
140.100 -FM Tactical. 
236.600 -Military Control Towers UHF 
239.800 -PMSV Metro Weather. 
241.000 -Army National Guard. 
242.200 -US Air Force Air Combat 
Command (ACC). 
243,000-Guard Emergency. 
252.100 -Air Force Air Refueling. 
255.400 -FAA Flight Service Stations. 
255.400 -USSTRATCOM Air to Air. 
257.800 -Military/Civilian Control Tow- 
ers. 
270.800 -USSTRATCOM Air to 
Ground. 
282.500 -ACC. 
283.700 -ACC. 
297.000 -AMC. 
304.800 -USAF Hurricane Hunters. 
305.600 -ACC. 
311.000- USSTRATCOM Primary. 
340.200 -USN Control Towers. 
341.200 -USSTRATCOM Air to Air. 
342.500 -PMSV Metro Weather, 
343.000 -ACC. 
344.600 -PMSV Metro Weather. 
349.400 -USAF Control Towers. 
360.200 -USN Control Towers. 
372.200 -Military Dispatchers. 
375.200 -PMSV Metro Weather. 
375.700 -USSTRATCOM Air Refueling 
Anchor. 
376.200 -ACC. 
381.300- USSTRATCOM Command 
Post. 
381.400 -USSTRATCOM Air to Air. 
387.900 -ACC. 
390.900 -AMC. 

frequency book will guide you to the 
proper frequencies, but as a general 
rule, look for Army and Marine Corps 
air units in the 30- to 50- ,136- to 144 -, 
and 148- to 150.8 -MHz ranges, and 
Marine Corps, Navy, and Air Force 
units in the 225- to 400 -MHz range. 

Finally, if you're near a base or other 
military operating area with no book 
to guide you, try searching through 
the above bands. Yes, it's a large 
chunk of frequency space to check, 
but systematic listening of a small 
portion at a time should help. In fact, 
the only true way to find those un- 
published air -to -air frequencies is by 
listening for them. Good areas of the 
spectrum to check for hot activity are 
136 -137, 138 -144, 233 -236, 300-308, 
and 310 -312 MHz. 

Military aircraft chat with air -traffic 
controllers while approaching and 
departing airports, and flying to and 
from operating areas. However, they 
also use tactical and air -to -air fre- 
quencies. These discrete channels 
are where the bulk of the interesting 
communications take place. Finding 
them is often a job, but once you do, 
you'll open a treasure trove of fas- 
cinating transmissions, 

Generally, tactical frequencies are 
used to coordinate different flights of 
aircraft engaged in common ma- 
neuvers, or to connect aircraft work- 
ing with ground or afloat units. Air -to- 
air frequencies connect pilots in the 
same flight of aircraft, and pilots from 
different flights working in tandem, 
Again, you never know what you'll 
find, you'll just have to go searching. 

What You'll Hear. If a military service 
flies it, you can hear it. A scan through 
the band (see the "Military -Air Fre- 
quencies" box) might reveal a Marine 
Corps AN -8B Harrier working close air 
support for troops in contact on the 
ground. You'll hear the soldiers shout- 
ing for help so loudly over the radio 
that you would actually think they 
were in harm's way, and the only sav- 
ing grace was on the stubby wings of 
a Harrier jump jet. 

A little farther down the band you 
may find a gaggle of Navy jets dog- 
fighting, with pilots screaming "Fox 
Two" to indicate a heat -seeking, side- 
winder missile launch. Keep search- 
ing and you can come across Air 
Force F -15's and F -16's turning and 
burning, A -10 Warthog tank killers 
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MILAIR GLOSSARY 

ACM -Air Combat Maneuvering. 
AIC -Air Intercept Control, 
ARTCC -Air Route Traffic Control Cen- 
ter. 
ATC -Air Traffic Control. 
BANDIT -Enemy aircraft. 
BREAK -A hard turn left or right to dis- 
engage a pursuing enemy or missile. 
BOGIE- Unidentified aircraft. 
BOGIE DOPE -Request for position, al- 
titude and speed of bogie. 
BUG OUT -Leave the fight. 
BUTTON #- Indicates preset radio fre- 
quency. 
CIC- Combat Information Center (ship 
based). 
DISCRETE -Private frequency for -air- 
to -air communications not monitored by 
ATC. 
FLIGHT JOINED -Indicates that wing - 
men have formed up with leader. 
FOX 1 -Voice call indicating launch of 
radar -guided missile. 
FOX 2 -Voice call indicating launch of 
heat- seeking missile. 
FOX 3 -Voice call indicating use of air- 
craft- mounted guns. 
G -An expression of the force of gravity 
(i.e., "4 g'S') 
GREEN 'EM UP -Arm weapons. 
HOT -Active. 
INTERROGATIVE -Question follows. 
1P-initial point. 
IR- Instrument route. 
JOKER- Minimum fuel. 
MERGE PLOT -Radar data plots have 
merged on controller's radar screen; 
usually indicates two aircraft in close 
proximity to each other (within visual 
range). 
MILAIR- Military Aircraft. 
MOA- Military Operating Area. 
MODE 3--Radar transponder mode. 
MOTHER- Aircraft carrier; also base 
ship for helicopters. 
NOSES COLD -Radar off. 
POSIT- Position. 
PUSH -Proceed. 
RTB-Return to Base. 
SAY STATE -Request for an aircraft's 
fuel situation. 
SHOOTER- Attacking aircraft. 
SPLASH -Voice call indicating an en- 
emy aircraft shot down. 
SPLIT- Separation. 
SQUAWK- Refers to radar transpon- 
der code that identifies aircraft on con- 
troller's radar display. 
START YOUR MUSIC -Activate radar - 
jamming pods. 
SWITCHES SAFE -Weapons secured. 
TALLYHO- Target in sight. 
TONE -Audio warning indicating mis- 
sile lock ( "good tone "). 
UNIFORM -UHF frequency. 
VICTOR-VHF frequency. 
WEAPONS FREE -Aircraft has been 
cleared to use weapons. 
WEAPONS TIGHT -Aircraft has not 
been cleared to use weapons. 
WINCHESTER -Out of ammunition. 

With your .st wilier radio, )ou tan hear helicopters like this AH -1 Cobra in training. 
Just tune in between 138 -144 MHz. 

Always up, always working! The only time you get to see an E -2 Hawkeye is at air 
shows; otherwise they are up as the eyes of a fleet, and home for AIC fighter 
controllers. 

searching for prey down close to the 
hills and valleys, F -14's trapping 
aboard aircraft carriers, fighters call- 
ing refueling tankers on tactical fre- 
quencies and being vectored in by 
the tanker pilot for a drink, and around 
the corner, just a megahertz away, 
maybe helicopters removing 
"wounded" soldiers or transferring 
cargo to and from a ship located off- 
shore. 

In addition, you'll also be privy to 
military pilots chatting with each 
other on air -to -air frequencies. You 

may be treated to a running com- 
mentary on the scenery, the latest 
ready -room gossip, or an in -depth dis- 
cussion of how to fly and fight a Har- 

rier. Without a doubt, what you'll hear 
will entertain you, maybe give you a 
laugh, and possibly provide a heart- 
stopping moment when you wonder 
if what you're hearing could be real. 
From one minute to the next, one fre- 
quency to another, you never know 
what you will come across. 

Bugging Out. It's true that military 
pilots speak in a language all their 
own. As a result, listeners offen tune in 

air -to -air transmissions that are, for the 
most part, cryptic and hard to follow. 
More than any other factor, this failure 
to understand what's being said drives 
scanner listeners away from a fas- 

(Continued on page 50) 47 
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BUILD A 
TEMPERATURE 

ADAPTER 
FOR YOUR 

DMM 
Use this circuit and an ordinary DMM to measure temperature. 

BY MARC SPIWAK 

III bet there are plenty of times 
when you are working at your test 
bench and wish you knew what 

the temperature was. Whether it the 
temperature inside an amplifier chas- 
sis, of a component, or in a room, you 
need something to measure how hot 
or cold it is. Of course a thermometer 
is always useful, but you don't always 
have one with you. Besides, glass ther- 
mometers are quite fragile, and they 
don't give you a digital readout like 
the multimeter you always have with 
you. 

Some of today's multimeters can 
measure a lot more than just voltage 
and resistance. Fancy ones can mea- 
sure capacitance, inductance, fre- 
quency, and so on. However, it is rare 
that a DMM can measure tempera- 
ture. If it can, it probably requires a 
temperature probe of some sort. So if 

you are already able to measure tem- 
perature with your multimeter, 
chances are you have a rather high - 
end DMM. However, we're going to 
show you how to build a circuit that 
lets you measure temperature with 
any digital multimeter. 

The Temperature Adapter de- 
scribed in this article is a simple add - 
on circuit that will show right on the 
display of your DMM how hot or cold 
something is. All you have to do is plug 
the unit into your meter's inputs. The 
only catch is that you must have a 
digital multimeter (DMM) with a fixed 
input impedance of at least 1 

48 megohm. Analog meters will load 

down the circuit and give inaccurate 
results. 

The Adapter can be built practically 
for free if you have all the parts in your 
junk box. And that's quite possible con- 
sidering that the most exotic compo- 
nent in the circuit is an LM1458 dual 
general -purpose op -amp. Or, if you 
prefer, the circuit can be purchased 
as a kit from the source mentioned in 
the Parts List. 

The Basics. The Adapter add -on cir- 
cuit allows your DMM to measure from 
-40 to +300 degrees Fahrenheit. It 

provides you with a digital readout, 
and its range is a lot greater than that 
of most glass thermometers. Because 
the temperature sensor (a modified 
transistor) can be located remotely 
and wired to the rest of the circuit, 
neither you nor your multimeter have 
to be exposed to the temperature ex- 
tremes you're measuring. How hot is it 
under the hood of your car while the 
engine is running? It's easy enough to 
find out. And all you have to do is sit 
back in your air -conditioned car while 
monitoring the under -hood tempera- 
ture on your DMM. 

With a bit of thermal grease ap- 
plied to it, the small body of the tem- 
perature- sensor transistor can be 
used to pinpoint temperature along a 
surface, from component to compo- 
nent, and so on. Just try doing that 
with a thermometer! 

A transistor modified to behave as a 
single diode is used as the tempera- 
ture sensor. The voltage drop across a 
diode junction is inversely propor- 

tional to the temperature of the junc- 
tion. Basically the Adapter circuit just 
amplifies and scales up that junction 
voltage to a DC voltage that your 
DMM can display, and one that di- 
rectly corresponds to temperature, 
with an accuracy of 0.1 degree. 

Glass thermometers can be very 
accurate, but everyone knows how 
fragile they are. However, the biggest 
disadvantage to a glass thermometer 
is that you must observe the ther- 
mometer's reading and then record it 
somewhere. This can lead to human 
errors in observation and recording 
that later get into calculations, thus 
throwing them off slightly. Spring -acti- 
vated mechanical thermometers 
have analog needle displays, but 
accurate models are expensive and 
the moving parts can be quite deli- 
cate. 

An electronic thermometer, on the 
other hand, usually has an indisputa- 
ble digital temperature readout that 
can be misinterpreted only by record- 
ing the display readout improperly or 
by poor eyesight. Another advantage 
with an electronic thermometer is that 
detecting small temperature varia- 
tions is easier than with most glass 
thermometers. A digital display, de- 
pending on accuracy, can indicate 
temperature to the nearest degree, 
or tenth of a degree in the Adapter 
circuit. Of course there are ther- 
mometers that are much more sen- 
sitive, depending on your budget. 
Also, because an electronic ther- 
mometer has no moving parts, it's bet - 
ier suited for harsh environments 
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Fig. 1. Here's the schematic for the Temperature Adapter. The circuit allows your 

DMM to measure from -40 to +300 degrees Fahrenheit. 

PARTS LIST FOR THE 
TEMPERATURE ADAPTER 

SEMICONDUCTORS 
ICI- LM1458 dual general -purpose 

op -amp, integrated circuit 
IC2- LM78L05 (or LM7805) 

positive 5 -volt regulator, integrated 
circuit 

Ql- 2N2222 or similar NPN 
transistor 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% 

units.) 
RI- 47,000 -ohm 
R2, R8- 10,000 -ohm, trimmer 

potentiometer 
R3, R6-1000-ohm 
R4, R4, R5 -3900 -ohm 
R7 -3300 -ohm 
R9, R10- 10,000 -ohm 

ADDITIONAL PARTS AND 
MATERIALS 

C1- 0.01 -p.F, ceramic -disc capacitor 
B1-9 -volt alkaline battery 
Printed- circuit materials, enclosure, 

9 -volt battery connector, banana 
plugs, thermometer (for calibration 
purposes), wire, solder, hardware, 
etc. 

Note: 
The following is available from 

Marlin P. Jones & Associates, Inc. 
(P.O. Box 12685, Lake Park, FL 
33403 -0685; Tel. 800- 652 -6733): 
kit for the Adapter, including 
everything except a battery, case, 
and connectors for your DMM - 
$8.95 plus $4.50 shipping and 
handling. Florida residents please 
add appropriate sales tax. 

where moving parts might get gum- 
med up or corroded. 

2 INCHES 

Fig. 2. You can use this foil pattern to 
etch your own PC board for the Adapter. 

voltage that's displayed on your DMM, 
within the aforementioned range of 
-40 to +300 degrees Fahrenheit. To 

determine temperature you ignore 
the decimal point in the display, and 
the temperature readout is to the 
tenth of a degree. For example, if the 
temperature in a room is 75.5 de- 
grees, your DMM would read +0.755 
volt. 

The voltage input for op -amp ICI is 

obtained from a transisor Q1 used as a 
diode in this application. The voltage 
drop across a silicon diode, while 
generally about 0.7 volt, depends 
more precisely on the temperature of 
the diode junction and the current 
that flows through it. A silicon diode 
has a negative temperature coeffi- 
cient, meaning that as the tempera- 
ture rises, the voltage drop falls, and 
vice- versa. The linear voltage drop is 

measured and used to indicate tern - 
perature. The reason the circuit uses 
an NPN transistor with its base shorted 
to its collector is because it will pro- 
vide a more linear response over a 
wider temperature range than will a 
single diode. 

The circuit is powered from a 9 -volt 
battery, 131. LM78L05 (IC2) low -power 
regulator provides a fixed 5 -volt 

'SEE TEXT 

Fig. 3. If you're building the Adapter on a PC board, use this parts - placement 
diagram as a guide. 

Circuit Description. A schematic for 
the Temperature Adapter is shown in 

Fig. 1. The circuit outputs 0.01 volt per 
degree Fahrenheit. That's the actual 

source for the circuit. That regulated 
supply is applied via R6 to the joined 
terminals of temperature -sensor tran- 
sistor Q1. The voltage drop across 611 is 49 
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detected and amplified by IC1, an 
LM1458 op -amp. The output of IC1 is 

then fed to the input terminals of a 
DMM. Potentiometer R2 controls the 
gain of the circuit, while potentiome- 
ter R8 adjusts the output reading. 

Construction. The Adapter circuit is 

simple enough that you can use 
point -to -point wiring to build it. If you 
prefer, you can also make a PC board 
from the foil pattern shown in Fig. 2, or 
you can buy the kit that comes with 
one (see the Parts List for more infor- 
mation). 

If you're building the circuit on a PC 
board, you can use the parts- place- 
ment diagram shown in Fig. 3 as a 
guide. Begin assembly by installing a 
socket for IC1; make sure it is oriented 
properly. Then go on to solder the re- 
sistors and capacitor to the board, fol- 
lowed by the wire jumper (J). Mount 
the two potentiometers next. 

Solder a 9 -volt battery connector to 
the board, paying attention to its po- 
larity. The DVM connectors you attach 
should match whatever jacks are on 
your multimeter. We used banana 
jacks that plug right into a multimeter's 
sockets. 

As mentioned before, the tempera- 

01 

LARGE - 
DIAMETER 

TUBING 

SMALL - 
DIAMETER 

TUBING 

Fig. 4. Use heat -shrink tubing to make 
the temperature probe water -proof and 
to keep shorts from occurring. 

ture probe is simply a modified tran- 
sistor. As shown in Fig. 4, short the base 
of Q1 to the collector with a drop of 
solder. Do that right near the transistor 
body. You will then have a two -lead 
transistor. Slip some thin heat -shrink 
tubing over those two leads, and sol- 
der each lead to an insulated wire. 
Then shrink the tubing; that will make 
sure the leads do not short together or 
to anything else. Place larger- diame- 
ter tubing over the entire assembly (as 
shown) to strengthen, protect, and 

water -proof it. Connect the two wires 
to the board as shown in Fig. 3. 

To complete assembly of the 
board, solder IC2 to the board, ob- 
serving correct polarity, and insert IC1 
into its socket. You can install the 
board in whatever case you like, or 
use it without one. 

Calibration and Use. After carefully 
checking your work for bad solder 
shorts, connect a 9 -volt battery to the 
connector. Put the positive lead of a 
voltmeter on pin 7 of IC1, and the 
negative lead on ground. Adjust R2 for 
a reading of 2.5 to 3 volts. Now con- 
nect the output of the Adapter circuit 
to a voltmeter set to the 2 -volt DC 
scale. Adjust R8 so that the multimeter 
reads the same as a stabilized ther- 
mometer in the same vicinity as the 
temperature probe (ignore the deci- 
mal point). 

With that done, your electronic ther- 
mometer setup should now be as pre- 
cise as the calibration thermometer 
you used at the given temperature, 
and pretty accurate over its entire 
range. Now you'll always know the 
temperature at your test bench, or 
wherever else you decide to place 
the probe. 

MONITORING AIRCRAFT 
(Continued from page 47) 

cinating and highly exciting facet of 
monitoring. 

If you're feeling dazed and con- 
fused, don't tune out, try checking out 
our list of terminology in the "Milair 
Glossary" box. My book AirWaves 
(Tiare Publications), available from 
most radio -book dealers, will also 
help you sort out what's being talked 
about on air -traffic -control frequen- 
cies. Realize that most transmissions 
are, by necessity, quick and to the 
point. Things happen much too fast in 
the air for pilots to waste precious sec- 
onds by talking. Nearly everything is 

abbreviated, but as you'll find out, 
each word serves a distinct purpose. 

How do you know when you've 
caught a military aircraft transmit- 
ting? Your first clue is the call sign. Del- 
ta, American, and United are as 
common as Cessna, Piper, and Lear- 
jet on the airwaves, but military call 
signs are a breed apart. Lion, Black 

Sheep, Knight, Irish Mist, Starfire, 
Shooter -these names are the no- 
menclature of military air, and they 
serve to alert listeners to a good 
catch. 

The call sign is more than just a 
name, however. With a little practice, 
you'll discover that the same name is 

often used to describe particular 
squadron aircraft. For instance, 
VMGR- 352-an air refueling squad- 
ron flying KC -130's from MCAS El Toro, 
California -has the squadron name 
"Raider." This is also the squadron's 
over -the -air call sign. Anytime I hear 
an aircraft identifying itself as Raider 
followed by two or three numbers, I 

know I'm hearing a Marine Corps 
KC -130. Find out the squadron names 
of the units in your area and you'll 
have a jump on covering who's trans- 
mitting. 

Understanding what you're hearing 
takes time. Don't become dis- 
couraged. Instead try taping a few 
minutes of communications so that 
you can play it back later and study 
what's being said. Write down words 

or phrases that you don't understand 
and listen for other occasions in which 
they're used. If you're having trouble, 
drop me a letter care of this maga- 
zine, or e-mail me at 
73733.1653 @compuserve.com and 
I'll try to steer you right. Keep in mind 
that only time and patience will make 
seemingly cryptic communications 
become clear. 

Remember that military air listening 
is nothing like police and fire chatter. 
The communications aren't non -stop 
and they don't clutter the band. This 
type of listening is a hunt, and the 
prize is an inside look at our finest air- 
borne warriors at work. Each catch is 

like a nugget of gold gleaned from a 
hill of sand, a peek into a world where 
the smallest mistake can mean disas- 
ter, where living on the edge at Mach 
One is common. If you're looking for a 
challenge, a facet of listening barely 
touched by the common scanner lis- 
tener, then look no further -this is it. 

Just one warning, however: monitor- 
ing military aircraft isn't only wild, it's 

downright addictive. 
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ere) n.a en- 
tai and a piece of parer that said 
had a degree- CIE gave me bo h." 

Louis P. _Briant 
Senior Engin 
Senti Corp.' 

"GITE adoweo`ine to use my Gd. B 
ber.etts and 'ndependenr-study 

. albsed me to continue m1 studi 
Mhi?e deployed." 

Charles Hopper 
®eCtopiCs Senior Chief 
U.S. Navy 

°Tna laci that I intended to continue 
pu+siYing my Associate Degree with 
;1E was a key factor in being 
considered fos my curent pos' 

Annásierte Webster 
P-oject Engineer - 
iristru_ 
Katc 

119y associates at work reco 
Mar cad GIE.'_The lessons.v 
structured so the 
co morehend" 

` Vincent 

ree7rrl'ed and received my A. 
3gle from CIE-because of the 

9xpertences I had i 
CIE! career courses." 

Maurice M. Hen 
Electronic Tec 

, The Denver 

MG= 
1776 East 17th Street 
Cleveland, OH 44114 
(216) 781 -9400 1- 800 -243 -6446 

Just Training... 
Independent study from CIE will give 

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

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

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

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

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

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

education at CIE matches or 
exceeds those gained through 

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

Our patented 
learning program is 

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

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

Computer Programming 

Electronics Technician 

Program. 
If you have the sincerity, the 

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

an Education. 
YES! Please send me more information on: 

CIE's Associate Degree Program 
CIE's Career Courses 
World College's Bachelor Degree Program 

Name 

Address 

City State Zip 

Phone: 

Check for G.I. Bill Active Duty Veteran AH 85 
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Popular 
Electronics 

ANNUAL INDEX 
1996 

Abbreviations: (AR)Antique Radio, (C)Construction, (CB)Computer Bits, (CC)Circuit Circus, (D)Department. (DX)DX Listening, 
(ED)Editorial, (G)Gizmo, (HOR)Hands -on Report, (HR)Ham Radio, (LET)Letters, (MW)Multimedia Watch, (NW)Net Watch, 
(PTR)Product Test Report, (SS)Scanner Scene, (TT)Think Tank 

3 -D Video (Mallon) 

50 Years of Belgian Shortwave (Jensen)(DX) 
1930's Ham Radio Revisited (Ellis)(AR) 
1930's Ham Receiver, The: 

Construction Continues (Ellis)(AR) 
1995 Annual Index 
1996 Winter Consumer Electronics 

Show (Scaduto & O'Brian)(G) 

A 

Jul 37 

Apr68 
Jul 60 

Feb 63 

Feb 58 

May 25 

A+ Certification Program Trainer, 
Heathkit (HOR) Mar 32 

AC 
Amplifier ( Rakes)(CC) Oct 68 
Power Controller for VCR ( Yacono)(TT) May 72 

Valve Control ( Rakes)(CC) Jul 69 
Active High -Impedance Probe, 

Build An (Campisi)(C) Nov 41 

ACUPUNCTURE, ELECTRONIC 
Build A 

Bio- Stimulator ( Heil)(C) Jun 31,(LET)Aug 6,Nov 6 

Add Daytime Running Lights 
to Your Car ( Caristi)(C) Jul 42,(LET)Nov 6 

Adjustable Comparator (Rakes)(CC) Oct 68 
Advanced Water Detector (Yacono)(TT) Feb 67 
Affordable Test Gear (Karagiannis)(ED) Nov 4 

Aiwa AD -S950U Audio 
Cassette Deck (Booth)(PTR) Jun 10 

Alarm Makeover (Yacono)(TT) Sep 66,(LET)Dec 6 

All About 
Logic Families (Bigelow) Jan 43 
Reflector Antennas (Carr) Sep 41 
Toroidal Transformers (Hansen) May 53 

Alternate Touch Switches ( Yacono)(TT) Oct 64 
Alternating -Color Light String ( Rakes)(CC) Jan 65 
Alternating Output Circuit ( Yacono)(TT) Dec 54 

Amazing Micro -Car, The (Siuru) May 60 
Amplified Noise Generator (Rakes)(CC) Jun 66 

AMPLIFIER 
Build A Single-Ended 

Hi -Fi Amplifier (Lisle)(C) Feb 38 
Build A Switching 

Amplifier ( Burbon)(C) Apr 30,(LET)Jun 6,Sep 6 

And Another Winner (Yacono) Jul 64 
Anemometer (Yacono)(TT) Feb 67 
And Another Winner(Yacono) Jul 64 

ANTENNAS 
All About Reflector Antennas (Carr) Sep 41 
Antenna -Pole Base, 

Paulin Qik -Base (Scaduto & O'Brian)(G) Jul 32 
Antenna Topics ( Carr)(HR) Sep 63 
Antenna Topics, More on (Carr)(HR) Jun 72 
Antenna Switcher ( Rakes)(CC) Jun 66 
Build An Undercover Scanner 

Antenna (Somers)(C) Aug 34 
Folded Dipole, The ( Carr)(HR) Oct 74 
Installation in the Sky (Carr) Jan 72 
Twin -Lead Antennas ( Carr)(HR) Aug 56 

Annual Index 1995 Feb 58 

Another Winner! (Yacono)(TT) Apr 62 

Anti- Carjack Module, Build An ( Caristi)(C) Aug 29 

Antique Radio See also ANTIQUE RADIO) 
Restoring a Vintage 

Radio (Robertson) Feb 56,(LET)Jun 6 

ANTIQUE RADIO (EIIIs)(D) Jan 59,Feb 63,Mar 63 
Apr 26,May 61,Jun 26,Jul 60,Aug 61 

Sep 72.Oct 59.Nov 78.Dec 51 
1930's Ham Radio Revisited Jul 60 
1930s Ham Receiver, The: 

Construction Continues Feb63 
Antique Radio on the Internet Dec 51 
Back to the Star Roamer Nov 78 
History of Radio Detectors Aug 61 
Looks Like It's Mailbag Time! Oct 59 
More on the 1930's Ham Receiver Jan 59 
New Restoration, A Sep 72 
Remember the NBS Set? Mar 63 
Rescued by Radio! Jun 26 
Trying Out the 1930's Ham Receiver Apr 26 
We Hear from the Readers May 61 

APC Back -UPS PRO 650 Uninterruptible 
Power Supply (Booth)(PTR) 

April Online Hours (Karagiannis)(NW) 
AUDIO 

Aiwa AD -S950U Cassette Deck (Booth)(PTR) Jun 10 
Audio Mixer (Yacono)(TT) Dec 54 
Build A 

Reverb and Surround -Effects 
Generator (Splwak)(C) Apr 38 

Single -Ended Hi -Fi Amplifier (Lisle)(C) Feb 38 
Surround -Sound Switchbox (Rowen)(C) Nov 52 
Switching Amplifier 

(Burbon)(C) Apr 30,(LET)Jun 6,Sep 6 

Build The Guitar Track 
Jammer (Singmin)(C) Jul 56,(LET)Oct 6 

Building a Loudspeaker Kit (Spiwak)(C) Mar 46 
Choosing the Right 

Scanner (Thurber) 
Shortwave Receiver (Thurber) 

Design Your Own 
Bass -Reflex Speakers ( Hoffman)(C) 
Subwoofers (Hoffman)(C) 

Marantz CC45U Five -CD Carousel 
Changer ( Booth)(PTR) Jan 30 

Web Broadcasting (Karagiannis)(NW) Jan 24 
Automatic Headlight Dimmer (Yacono)(TT) Jan 62 
Auto -Ranging Capacitance Meter, 

Oct 24 

Apr 20 

Jun 42 
Apr 48 

Apr 57 
Jun 35 

Build An ( otchall)(C) Jan 54,(LET)Mar 16,Jun 6 

AUTOMOTIVE 
Add Daytime Running Lights 

to Your Car (Caristi)(C) Jul 42,(LET)Nov 6 
Automatic Headlight Dimmer (Yacono)(TT) Jan 62 
Automotive Fun ( Yacono)(TT) Jan 62 
Build An Anti -Carjack Module (Caristi)(C) Aug 29 
Build The Unlock -Too (Friedman)(C) Sep 39 
Smarter Keys for Smarter Cars (Siuru) Apr 42 
Traffic -Information Systems (Siuru) Jan 49 

Axion CF -1754 Computer Monitor (Booth)(PTR) Apr 24 

B 
Back to the Star Roamer (Ellis)(AR) 
Baluns and Other Broadband 

Transformers (Carr)(HR) 
Battery Tester (Rakes)(CC) 
Battery Voltage Meter ( Yacono)(TT) 
Becoming an Electronics Engineer (Williams) 
Bio- Stimulator, 

Nov 78 

Nov 75 

Apr 65 

Jan 62 
Nov 44 

Build A (Heil)(C) Jun 31,(LET)Aug 6,Nov 6 

Block Diagrams and Readers 
Requests ( Yacono)(TT) Dec 54 

Bridge Rectifier (Rakes)(CC) May 64 
Bridge -Fed Light String (Rakes)(CC) Jan 65 
Broadband RF Tester ( Rakes)(CC) Nov 73 
Brother International MFC -4500 

Multi- Function Center (Scaduto & O'Brian)(G) Sep 25 
BUILD A/AN/THE (SEE CONSTRUCTION) 

Building a Loudspeaker Kit (Spiwak)(C) Mar 46 

C 
C /Ku Tri -Pak Feedhom /LNB, 

California Amplifier (Scaduto & O'Brian)(G) Jul 28 

Cable Tester. and More (Rakes)(CC) Apr 65 

Cable Tester System ( Rakes)(CC) Apr 65 

California Amplifier C'Ku Tri -Pak 
Feedhorn,LNB (Scaduto & O'Brian)(G) Jul 25 

Caller -ID Computer Interface (Weeder)(C) Aug 45 

CAMCORDER 
Canon 

ES2000 Hie (Scaduto & O'Brian)(G) Mar 3 
ES5000 Eye -Control (Scaduto & O'Brian)(G) Nov 23 

JVC GR -SV7 ( Booth)(PTR) Aug 8 
Sanyo VM -PS12 8mm (Scaduto & O'Brian)(G) Mar 7 

Canon 
ES2000 Hi8 Camcorder (Scaduto & O'Brian)(G) Mar 8 
ES5000 Eye -Control Hi8 

Camcorder (Scaduto & O'Brian)(G) Nov 23 

Capacitance Meter Adapter, Build A (Spiwak)(C) Nov 47 

Capacitance Meter, 
Auto- Ranging (Gotchall)(C) Jan 54,(LET)Mar 16,Jun 6 

Capacitor Comparator ( Rakes)(CC) Aug 12 

Cartridgemate Inkjet Refill System (HOR) Jun 14 

Cassette Deck, Aiwa AD -S950U (Booth)(PTR) 
CD Changer, Marantz CC45U (Booth)(PTR) 
CD -R Drives (Spiwak)(MW) 
Changes (Laron) 
Changes, Changes, and More 

Changes ( Spiwak)(MW) 
Cheap High Voltage ( Yacono)(TT) 

Cheapie Timer ( Rakes)(CC) 
Check Out These New Channels (Saxon)(SS) 
Checking Your Blood Pressure 

Via PC (Spiwak)(MW) 

Jun 10 

Jan 30 

Aug 20 

Aug 4 

Jan 22 
Aug 64 

Sep 57 

Nov 70 

Dec 8 

Choosing the Right 
Scanner (Thurber) Jun 42 
Shortwave Receiver (Thurber) Apr e8 

CIRCUIT CIRCUS (RakesXD) Jan 65,Feb 27,Mar 69 
Apr 65,May 64,Jun 66,Jul 69 

Aug 12,Sep 57,0ct 68,Nov 73,Dec 62 
Cable Tester, and More Apr 65 
Circuits tor Gardeners Jul 59 
Crystal Sets Nov 73 
LED Light Strings Jan 65 
LED Sequencers, and More Aug 12 

Feb 27 
Dec 62 

66,(LET)Dec 6 
Oct 68 
Mar 69 
May 54 
Sep 57 
Jul 39 

May 72 

66,(LET)Dec 6 

Jan 61 

Feb 65 

Let's Make Some Noise! 
More Crystal Sets 
More Diode Circuits 
Op -Amp Applications 
Rocket- Launcher Circuits 
Simple Diode Circuits 
Timing is Everything 

Circuits for Gardeners ( Rakes)(CC) 
Circuits Revisited ( Yacono)(TT) 

Clamping Circuits ( Rakes)(CC) 
Cleaning Up ( Holtzman)(CB) 

Cleaning Up: Part Two (Holtzman)(CB) 

Jun 

Jun 

CMOS 
Cascade Timer ( Rakes)(CC) Sep 57 
Interface Driver ( Rakes)(CC) Oct 68 

Color -Blind Illusion, Build The (Duker)(C) Dec 43 

Comfy Activity Center 
Keyboard ( Scaduto & O'Brian)(G) Nov 25 

Commercial Advance VCR, RCA VR678HF 
(Booth)(PTR) Mar 34 
(Scaduto & O'Brian)(G) Mar 5 

Compaq Presario 9240 (Scaduto & O'Brian)(G) Sep 21 
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COMPUTER (See also COMPUTER BITS) 
Axion CF -1754 Computer Monitor (Booth)(PTR) Apr 24 
Brother International MFC -4500 

Multi- Function Center (Scaduto & O'Brian)(G) Sep 25 
Build A Caller -ID 

Computer Interface (Weeder)(C) Aug 45 
Comfy Activity Center 

Keyboard (Scaduto & O'Brian)(G) Nov 25 
Compaq Presario 9240 (Scaduto & O'Brian)(G) Sep 21 
Microsoft Easyball Mouse 

for Children, (Scaduto & O'Brian)(G) Nov 27 
Packard Bell Platinum Pro 

Multimedia PC (Scaduto & O'Brian)(G) Sep 23 
PC Poker, Build the (Barbarello)(C) May 38 
Personal Computer, The: Yesterday, Today, 

and Tomorrow (Scaduto & O'Brian)(G) Sep 19 
Psion Series 3A Pocket 

Computer (Scaduto & O'Brian)(G) Nov 28 
Socket Communications GPS Card (NOR) Aug 24 
SyQuest EZ135 Removable Hard Drive (NOR) Apr 22 
Toshiba Integrated Multimedia 

Monitor (Scaduto & O'Brian)(G) Sep 27 

COMPUTER BITS (HoltzmanXD) Jan 61,Feb 65,Mar 65 
Apr 10,May 70,Jun 60,JuI 67 

Aug 59,Sep 70,0cí 72,Nov 68,Dec 48 
Cleaning Up Jan 61 
Cleaning Up: Part Two Feb 65 
Disk Partitions and Win95 Gems Jun 60 
H is for Hypertext Aug 59 
Help Tools Oct 72 
Help! Sep 70 
Hypertext Wrap -Up Dec 48 
Long Live the CM! Apr 10 
PC Cards Jul 67 
SCSI Switch, The Mar 65 
Sharing Win95 May 70 
Web Authoring Tools Nov 68 

CONSTRUCTION 
Add Daytime Running Lights 

to Your Car (Caristi)) Jul 42,(LET)NOv 6 

Build A 
Bio- Stimulator (Heil) Jun 31,(LET)Aug 6,Nov 6 
Caller -ID Computer Interface (Weeder) Aug 45 
Capacitance Meter Adapter ( Spiwak) Nov 47 
Delayed Sweep Adapter (Campisi) Oct 56 
Four -Mode Counter (Pepper) Mar 56 
High -Voltage Power Supply (Vollono) Jul 47 
Magnetic Ball Levitator ( Ciron) May 48,(LET)Jui 6 
Mobile Robot (O'Connor) Sep 29 
Refrigerator -Door Alarm (Andrews) Jun 57 
Reverb and Surround -Effects 

Generator (Spiwak) Apr 38 
Single -Ended Hi -Fi Amplifier (Lisle) Feb 38 
Solid-State Penlight (Poeth) Apr 44 
Solid-State Stroboscope 

(Campisi) Sep 51,(LET)Nov 6 
Surround -Sound Switchbox (Rowen) Nov 52 
Switching Amplifier 

(Burbon) Apr 30,(LET)Jun 6,Sep 6 
Telephone Transmitter ( Spiwak) Jan 37 
Vacuum -Tube Transmitter (Lisle) Feb 31 

Versatile DTMF Tone Pad (Pliler) Jun 54 
Versatile Power Supply ( Spiwak) May 57 
Voice- Activated Tape Recorder 

Switch (Spiwak) Jan 35 
Voice -Stress Analyzer (Panosh) Mar 41 

Wireless DC Volt Probe (Campisi) Feb 33 

Build An 
Active High -Impedance Probe (Campisi) Nov 41 

Anti- Carjack Module (Caristi) Aug 29 
Auto -Ranging Capacitance Meter 

(Gotchall) Jan 54,(LET)Mar 16,Jun 6 
Inductance Meter Adapter (Spiwak) Nov 50 
LED Thermometer (Sheets & Graf) Jul 45 
Ultrasonic Motion Detector (Reis) Mar 52 
Undercover Scanner Antenna (Somers) Aug 34 

Build The 
Color -Blind Illusion (Duker) Dec 43 
Easyscope (Brown) Nov 33 
Goblin Greeter (Vemer) Oct 31 

Guitar Track Jammer (Singmin) Jul 56.(LET)Oct 6 

Light Animator (Seely) Dec 32 
PC Po iler (Barbarello) May 38 
Smart Strip (Seely) Mar 59 
Unlock -Too (Friedman) Sep 39 

Building a Loudspeaker Kit (Spiwak) Mar 46 

Design Your Own 
Bass -Reflex Speakers (Hoffman) Apr 57 
Subwoofers (Hoffman) Jun 35 

Electro- Optical Shaft Encoder (Cope) Mar 61 

Contestant Lock -Out Improvements ( Yacono)(TT) Sep 66 

Continuity Checker ( Yacono)(TT) Oct 64 

Countdown Launcher ( Rakes)(CC) Mar 69 

Counter, Four -Mode (Pepper)(C) Mar 56 

Crystal Sets ( Rakes)(CC) Nov 73 

Current Difference Amplifier, Using the (Carr) Jul 49 

D 
DBS: The Changing Face 

of TV (Scaduto & O'Brian)(G) 
DC /AC Indicator ( Rakes)(CC) 
DC Volt Probe, Wireless ( Campisi)(C) 
Delayed Sweep Adapter (Yacono)(TT) 
Delayed Sweep Adapter, 

Build A (Campisi)(C) 

Jan 9 

May 64 

Feb 33 

Jun 62 

Oct 56 

Design Your Own 
Bass- Reflex Speakers (Hoffman)(C) Apr 57 
Subwoofers (Hoffman)(C) Jun 35 

Digital 
Multimeter, Wavetek DM78A (HOR) Jan 28 
Music Express DBS 

Service (Scaduto & O'Bnan)(G) Jan 17,(LET)May 6 
Panel Meters, Using (Stiles) Oct 39 
Storage Scope, PC -Based (Brown)(C) lyov 33 

Digital Video 
Report From Las Vegas (Scaduto & O'Brian)(G) May 25 

Diode -Matching Circuit ( Rakes)(CC) May 64 

DirecTv DSS Programming 
Package (Scaduto & O'Brian)(G) Jan 12 

Disaster Scanning ( Saxon)(SS) Feb 74 

Dishing Up a Video Feast (Scaduto & O'Brian)(G) Jan 12 

Disk Partitions and Win95 Gems (Holtzman)(CB) Jun 60 

DMX Satellite 
Radio (Scaduto & O'Brian)(G) Jan 17,(LET)May 6 

DSS: One Year Later (Laron)(ED) Jan 3 

DSS Installation (Scaduto & O'Brian)(G) Jan 15 

DTMF Tone Pad, Build A Versatile (Pliler)(C) Jun 54 

Dual 
-Color Light String (Rakes)(CC) Jan 65 
-Light LED String (Rakes)(CC) Jan 65 
-Polarity Power Supply ( Rakes)(CC) Apr 65 
Timer ( Rakes)(CC) Sep 57 
-Voltage Comparator (Rakes)(CC) Oct 68 
-Voltage Supply (Rakes)(CC) Oct 68 

DX LISTENING (Jensen)(D) Jan 68,Feb 70,Mar 72 
Apr 68,May 32,Jun 59,Jul 58 

Aug 68,Sep 61,Oct 61,Nov 81,Dec 58 
50 Years of Belgian Shortwave Apr 68 
Exploring the Information Highway Sep 61 

Far East Broadcasting Company Dec 58 
Goodbye to the Happy Station May 32 
Its Time Time! Jul 58 
"Other" Time Standard, The -WWVH Nov 81 

Radio Habana Cuba Aug 68 
Radio Happy Isles Jun 59 
Radio Korea International Jan 68 
Radio Top of the World Mar 72 
Slovak Radio on the Air Oct 61 

Watch Your Intervals Feb 70 

E 
Earth -Pruf II Satellite 

Combination Cable (Scaduto & O'Brian)(G) Jul 34 

Easy Installation ( Scaduto & O'Brian)(G) Jan 15 

Easyscope, Build The (Brown)(C) Nov 33 

Eavesdropper's Delight ( Saxon)(SS) Dec 66 

EDITORIAL (Laron Karagiannis)(D) Jan 3,Feb 3 
Mar 3,Apr 3,May 4,Jun 4 

Jul 4,Aug 4,Sep 4.0cí 4 
Nov 4, Dec 4 

Affordable Test Gear Nov 4 

Changes 
DSS: One Year Later 
For Audio Enthusiasts, And Everyone Else! 
Halloween Treat, A 
Here Come the Holidays 
More Changes? 
Signals from the Sky 

That's Entertainment 
Time of Change, A 
True or False 
Updating an Ancient Technique 

Electro- Optical Shaft Encoder (Cope)(C) 
Electronic 

Building Security, High -Tech (Siuru) 
Noise Maker ( Rakes)(CC) 
Search and Rescue (Siuru) 
Stethoscope ( Yacono)(TT) 
Trombone ( Rakes)(CC) 
Weather Vane ( Yacono)(TT) 

Aug 4 
Jan 3 
Apr 3 
Oct 4 
Dec 4 
Sep 4 
May 4 
Jul 4 
Feb 3 
Mar 3 
Jun 4 

Mar 61 

Dec 39 
Feb 27 

Aug 50 
Apr 62 
Feb 27 
Feb 67 

Electronics Engineer, Becoming An (Williams) Nov 44 

ELECTRONICS LIBRARY(D) Jan 76,Feb 79 
Mar 78,May 76,Jun 8 

Jul 20,Aug 74,Sep 75 
Oct 76,Nov 61,Dec 68 

Entering the Computer Age (Saxon)(SS) Oct 63 

ES2000 Hi8 Camcorder, 
Canon (Scaduto & O'Brian)(G) Mara 

ES5000 Eye-Control Hi8 Camcorder, 
Canon (Scaduto & O'Brian)(G) Nov 23 

Expanded Timer ( Rakes)(CC) Sep 57 

Experimenter's Lab, Fun With Electronics 
CD -ROM, Philips (HOR) Feb 22 

Experimenters Valve ( Rakes)(CC) Jul 69 
Exploring Outer Space (Spiwak)(MW) Oct 12 

Exploring the Information Highway ( Jensen)(DX) Sep 61 

F 
Fake Car Alarm ( Yacono)(TT) Jan 62 

Far East Broadcasting Company ( Jensen)(DX) Dec 58 

Finding Electronics on the Web (Karagiannis)(NWI Sep 8 

Fine Tuner ( Rakes)(CC) Nov 73 

Fire Bell Phone Ringer ( Yacono)(TT) Nov 64 

Flasher Start System ( Yacono)(TT) 
Folded Dipole, The (Carr)(HR) 
For Audio Enthusiasts, 

And Everyone Else! (Laron)(ED) 
Four -Level Voltage Detector (Rakes)(CC) 

Four -Mode Counter, Build A (Pepper)(C) 
Frequency Probe ( Yacono)(TT) 
Full- Length PC Movies (Spivak) 
Fun With Electronics CD -ROM, 

Philips (HOR) 
Function Generators, Simple, 

Learning About (Johnson) 

G 

May 72 

Oct 74 

Apr 3 

Oct 68 

Mar 56 

Mar 66 

Jul 10 

Feb 22 

Nov 57 

GIZMO (Scaduto & O'Brian) Jan 9,Mar 5,May 19 
Jul 23,Sep 19.Nov 23 

Brother International MFC -4500 
Multi- Function Center Sep 25 

California Amplifier 
C /Ku Tri-Pak Feedhorn /LNB Jul 28 

Canon 
ES2000 Hi8 Camcorder Mar 8 
ES5000 Eye -Control Camcorder Nov 23 

Comfy Activity Center Keyboard Nov 25 
Compaq Presario 9240 Sep 21 

DBS: The Changing Face of TV Jan 9 
Dishing Up a Video Feast Jan 12 
Earth -Pruf II Satellite Combination Cable Jul 34 
Easy Installation Jan 15 
Gold Disk Video Director Suite V2.5 Mar 10 
Microsoft Easyball Computer Mouse 

for Children Nov 27 
Orbitron SX6 Satellite TV Antenna Jul 29 
Oregon Scientific Personal Weather Station 

Alarm Clock Nov 30 
Packard Bell Platinum Pro Multimedia PC Sep 23 
Paulin Industries Qik -Base Antenna -Pole Base Jul 32 
Personal Computer, The: 

Yesterday, Today, and Tomorrow Sep 19 
Psion Sedes 3A Pocket Computer Nov 28 
RCA Commercial Advance VCR Mar 5 
Report From Las Vegas May 25 
Sanyo Model VM -PS12 8mm Camcorder Mar 7 

Signals from the Sky May 19 
Skylighter Dish Actuator, 

Venture Manufacturing Jul 34 
Spaced -Out Music Jan 17 
Toshiba Integrated Multimedia Monitor Sep 27 
Uniden 50590 Satellite IRD Jul 23 

Goblin Greeter, Build The (Verner)(C) Oct 31 

Gold Disk Video Director 
Home V1.0 (Scaduto & O'Brian)(G) Mar 10 
Suite V2.5 (Scaduto & O'Brian)(G) Mar 10 

Goodbye to the Happy Station (Jensen)(DX) May 32 

GPS Card, Socket Communications (HOR) Aug 24 

Great Software for Kids 
and WinHEC '96 (Spiwak)(MW) Sep 14 

Guitar Track Jammer, 
Build The (Singmin)(C) Jul 56,(LET)Oct 6 

H 
H is for Hypertext (Holtzman)(CB) Aug 59 

Halloween on the Web (Karagiannis)(NWI Oct 16 

Halloween Treat, A (Karagiannis)(ED) Oct 4 

HAM RADIO (CarrXD) Jan 72.Feb 72,Mar 74 
Apr 70,May 68,Jun 72,Jul 62,Aug 56 

Sep 63,0ct 74,Nov 75,Dec 60 
Antenna Installation in the Sky Jan 72 
Antenna Topics 
Baluns and Other Broadband Transformers 
Folded Dipole, The 
Making Noise About Noise 
More On Antenna Topics 
Old Friend Revisited, An 
Radio Potpourri 
Some Ham -Radio Accessories 
Television and Radio Interference 
Twin -Lead Antennas 
Variable Capacitors 

Sep 63 
Nov 75 
Oct 74 
May 68 
Jun 72 
Dec 60 
Jul 62 

Feb 72 
Mar 74 
Aug 56 
Apr 70 

HANDS -ON REPORT(D) Jan 28,Feb 22,Mar 32 
Apr 22,Jun 14,Aug 24,Oct 8 

Cartridgemate Inkjet Refill System Jun 14 
Heathkit Individual Learnt System 

for the A+ Certification ram 
Philips Fun With Electronics C -ROM 
Socket Communications GPS Card 
SysQuest EZ135 Removable Hard Drive 
Total Recall Voice Recorder 
Wavetek DM78A DMM 

Hard Drive, Syquest EZ135 Removable (HOR) 
Headlight Switcher ( Yacono)(TT) 
Headphone Amplifier ( Rakes)(CC) 
Heathkit Individual Learning System for the 

A + Certification Program (HOR) 
Heavy -Metal Detector ( Yacorro)(TT) 
Help Tools (Holtzman)(CB) 
Help! (Holtzman)(CB) 
Here Come the Holidays (Karagiannis)(ED) 
High -Tech Electronic Building Security ( Siuru) 

Mar 32 
Feb 22 
Aug 24 
Apr 22 

ct 8 
Jan 28 

Apr 22 

May 72 

Dec 62 

Mar 32 

Jan 62 

Oct 72 

Sep 70 

Dec 4 

Dec 39 

High -Voltage Power Supply, Build A (Vollono)(C) Jul 47 55 
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HISTORY 
History of Radio Detectors (Ellis)(AR) Aug 61 
Remembering Radio Row 

(Thurber) Jan 39,(LET)May 6 
Hitachi VT- FX613A Hi -Fi VCR (Booth)(PTR) 
Holiday Gift Guide (Scaduto & Scott) 
Holiday Shopping Spots (Karagiannis)(NW) 
Hypertext Wrap -Up (Holtzman)(CB) 

ICOM ICR8500 Scanner /Communications 
Receiver (Saxon)(SS) 

Impedance Matcher (Rakes)(CC) 
Improved Ion Monitor (Yacono)(TT) 
Improved RF Amplifier Receiver ( Rakes)(CC) 
Inductance Meter Adapter, 

Build An (Spiwak)(C) 
Infrared Switch (Yacono)(TT) 
Inkjet Refill System, Cartridgemate (HOR) 
Internet Phone ( Karagiannis)(NW) 
It's Time Time! (Jensen)(DX) 

J 
Jose Wins Again (Yacono)(TT) 
Junkbox Transistor Checker (Yacono) 

JVC GR -SV7 Camcorder ( Booth)(PTR) 

K 
Keyboard, Comfy Activity 

Center (Scaduto & O'Bnan)(G) 
Kick -Back Voltage Limiter ( Rakes)(CC) 

L 

Dec 16 

Dec 23 

Dec 12 

Dec 48 

Dec 66 
Nov 73 

Aug 64 
Dec 62 

Nov 50 
Sep 66 
Jun 14 

Feb 20 
Jul 58 

Oct 64 
Jul64 
Aug 8 

Nov 25 

May 64 

Large Coil ( Rakes)(CC) Nov 73 

L/C Oscillator (Yacono)(TT) Jun 62 

Learning About Simple 
Function Generators (Johnson) Nov 57 

LED 
Countdown Launcher ( Rakes)(CC) Mar 69 
Flasher (Yacono) Jul 64 

Light Strings (Rakes)(CC) Jan 65 
Sequencers, and More ( Rakes)(CC) Aug 12 
Thermometer, Build An (Sheets & Graf)(C) Jul 45 

Let's Make Some Noise! ( Rakes)(CC) Feb 27 

LETTERS (D) Jan 4,Feb 4,Mar 16,Apr 4 
May 6,Jun 6,Jul 6,Aug 6 
Sep 6,Oc1 6,Nov 6,Dec 6 

Lie Detector 
Build A Voice -Stress Analyzer (Panosh)(C) 

Light- Activated Switch (Yacono)(TT) 

Light Animator. Build The (Seely)(C) 
Light Flasher (Yacono)(TT) 
Lightning Indicator (Yacono)(TT) 

Lightning RF Receivers (Yacono)(TT) 
Logic Families, All About (Bigelow) 
Long Live the CM) ( Holtzman)(CB) 
Looking Back (Yacono)(TT) 
Looks Like It's Mailbag Time! (Ellis)(AR) 
Loudspeaker Kit, Building A ( Spiwak)(C) 

M 

Mar 41 

Oct 64 

Dec 32 

Oct 64 
Apr 62 
Aug 64 

Jan 43 

Apr 10 

Sep66 
Oct 59 

Mar 48 

Magic Wand ( Rakes)(CC) Feb 27 

Magnetic Ball Levitator, 
Build A (Cicon)(C) May 48,(LET)Jul 6 

Making Noise About Noise (Carr)(HR) May 68 

Mapping the U.S. (Karagiannis)(NW) Aug 16 

Marantz CC45U Five -CD Carousel 
Changer (Booth)(PTR) Jan 30 

Megohm Adapter (Yacono)(TT) Mar 66 

Meter Guard (Rakes)(CC) Jun 66 

Micro-Car, The Amazing ( Siuru) May 60 

Microsoft Easyball Computer Mouse 
for Children (Scaduto & O'Brian)(G) Nov 27 

Milliohm Adapter (Yacono)(TT) Mar 66 

Mobile Robot, Build A (0'Connor)(C) Sep 29 
Moisture Monitor ( Rakes)(CC) Jul 69 
Monitoring Mickey Mouse (Saxon)(SS) Sep 59 
Monitoring the U.S. Mail (Saxon)(SS) Apr 72 

Monitors, Cameras, and More (Spiwak)(MW) Jun 20 

More 
Changes? (Karagiannis)(ED) Sep 4 
Crystal Sets (Rakes)(CC) Dec 62 
Diode Circuits (Rakes)(CC) Jun 66 
from Nick (Yacono)(TT) Aug 64 
On Antenna Topics (Carr)(HR) Jun 72 
on the 1930's Ham Receiver (Ellis)(AR) Jan 59 

56 Morse -Code Oscillator (Yacono)(TT) Jul 64 

Motion Detector, Ultrasonic (Reis)(C) Mar 52 Protective Circuits (Rakes)(CC) Jun 66 
MPC3 Specification, The (Spiwak)(MW) Apr 12 Psion Series 3A Pocket 
Multi- Function Center, Brother International Computer (Scaduto & O'Brian)(G) Nov 28 

MFC -4500 ( Scaduto & O'Brian)(G) Sep 25 Pyrometers for the Test Bench (Siuru) Feb 41 

MULTIMEDIA WATCH (Spiwak )(D) Jan 22,Feb 12 
Mar 24,Apr 12,May 8,Jun 20 

Jul 10,Aug 20,Sep 14 
Oct 12,Nov 12, Dec 8 

CD -R Drives Aug 20 
Changes, Changes, and More Changes Jan 22 
Checking Your Blood Pressure Via PC Dec 8 
Exploring Outer Space Oct 12 
Full- Length PC Movies Jul 10 
Monitors, Cameras, and More Jun 20 
MPC3 Specification, The Apr 12 
New Multimedia Software May 8 
Software for Windows 95 Mar 24 
Spring COMDEX and PC Expo Nov 12 
Upgrading to Windows 95 Feb 12 
WinHEC '96 and Great Software for Kids Sep 14 

Multi -String Light Circuit ( Rakes)(CC) Jan 65 

N 

National Semiconductor ( Karagiannis)(NW) Nov 20 

NET WATCH (Karaglannia)(D) Jan 24,Feb 20 
Mar 28,Apr 20,May 12,Jun 23 

Jul 14,Aug 16,Sep 8 
Oct 16,Nov 20,Dec 12 

April Online Hours Apr 20 
Finding Electronics on the Web Sep 8 
Halloween on the Web Oct 16 
Holiday Shopping Spots Dec 12 
Internet Phone Feb 20 
Mapping the U.S. Aug 16 
National Semiconductor Nov 20 
Shopping for Electronics Mar 28 
Two Large Sites Jul 14 
Virtual Reality on the Web May 12 
Voice E -Mail Jun 23 
Web Broadcasting Jan 24 

New Multimedia Software (Spiwak)(MW) May 8 

NEW PRODUCTS (D) Jan 6,Feb 8,Mar 20,Apr 6 
May 15,Jun 74,Jul B,Aug 71 
Sep 12,Oet 28,Nov 8,Dec 21 

New Restoration, A (Ellis)(AR) 
Noise Generator (Rakes)(CC) 
Not -So- Private Security Forces (Saxon)(SS) 

o 
Old Friend Revisited, An (Carr)(HR) 
On the Campaign Trail (Saxon)(SS) 
Op -Amp Applications ( Rakes)(CC) 
Orbitron SX6 Satellite TV 

Antenna (Scaduto & O'Brian)(G) 
Oregon Scientific Personal Weather Station 

Alarm Clock (Scaduto & O'Brian)(G) 
"Other" Time Standard, The -WWVH 

(Jensen)(DX) 

P 
Packard Bell Platinum Pro 

Multimedia PC (Scaduto & O'Brian)(G) 
Panasonic CT- 27SF31S 27 -Inch 

Color TV ( Booth)(PTR) 
Parts Sources (Yacono)(TT) 
Passive Cut -Off Switch (Yacono)(TT) 
Paulin Industries Qik -Base 

Antenna -Pole Base (Scaduto & O'Brian)(G) 
PC Cards (Holtzman)(CB) 
PC Potter, Build the (Barbarello)(C) 
Penlight, Build A Solid -State (Poeth)(C) 
Personal Computer, The: Yesterday, Today, 

and Tomorrow (Scaduto & O'Brian)(G) 
Personal Weather Station Alarm Clock, 

Oregon Scientific ( Scaduto & O'Brian)(G) 
Philips Fun With Electronics CD -ROM (HOR) 
Platinum Pro Multimedia PC, 

Packard Bell (Scaduto & O'Brian)(G) 
Pocket Computer, 

Psion Series 3A (Scaduto & O'Brian)(G) 
Portable for Newcomers, A (Saxon)(SS) 

Sep 72 

Jun 66 

May 66 

Dec 60 
Aug 60 
Oct 68 

Jul 29 

Nov 30 

Nov 81 

Sep 23 

Feb 24 

Dec 54 

Jan 62 

Jul 32 

Jul 67 
May 38 
Apr 44 

Sep 19 

Nov 30 

Feb 22 

Sep 23 

Nov 28 

Jan 74 
Power Supply 

High -Voltage (Vollono)(C) Jul 47 
Versatile, Build A ( Spiwak)(C) May 57 

Probe, Active High -Impedance (Campisi)(C) Nov 41 

PRODUCT TEST REPORT (BocthXD) Jan 30 
Feb 24,Mar 34,Apr 24, 

Jun 10,Aug B4Oct 24,Dec 16 
Aiwa AD -S950U Audio Cassette Deck Jun 10 
APC Back -UPS PRO 650 Uninterruptible 

Power Supply Oct 24 
Axion CF -1754 Computer Monitor Apr 24 
Hitachi VT- FX613A Hi -Fi VCR Dec 16 
JVC GR -SV7 Camcorder Aug 8 
Marantz CC45U Five -CD Carousel Changer Jan 30 
Panasonic CT- 27SF31S 27 -Inch Color TV Feb 24 
RCA VR678HF Hi -Fi VCR Mar 34 

R 

RADIO (See also ANTIQUE RADIO, DX LISTENING, 
HAM RADIO, SCANNER SCENE) 

Build A 
Vacuum -Tube Transmitter (Lisle)(C) Feb 31 
Versatile DTMF Tone Pad (Pliler)(C) Jun 54 

Digital Music Express 
DBS Service 

(Scaduto & O'Brian)(G) Jan 17,(LET)May 6 
Radio Amateurs (Thurber) Oct 45 
Radio Row, Remembering 

(Thurber) Jan 39,(LET)May 6 
Restoring a Vintage Radio 

(Robertson) Feb 56,(LET)Jun 6 
Super Surplus Sources (Thurber) Feb 44,(LET)May 6 

Radio Habana Cuba (Jensen)(DX) 
Radio Happy Isles (Jensen)(DX) 
Radio Korea International (Jensen)(DX) 
Radio Potpourri (Carr)(HR) 
Radio Top of the World (Jensen)(DX) 
RadioShack 

PRO -27 Handheld Scanner (Saxon)(SS) 
PRO -50 Handheld Scanner (Saxon)(SS) 
PRO -60 Desktop Scanner (Saxon)(SS) 
PRO -2037 Desktop Scanner Saxon) (SS) 
PRO -2039 Desktop Scanner (Saxon (SS) 
PRO -2040 Desktop Scanner (Saxon (SS) 
PRO -2042 Desktop Scanner (Saxon (SS) 

Rain Detector (Yacono)(TT) 
RCA 

Commercial Advance VCR 
(Scaduto & O'Brian)(G) Mar 5 
( Booth)(PTR) Mar 34 

Digital Satellite System 
(Scaduto & O'Brian)(G) Jan 12 

Red Light, Green Light (Yacono)(TT) Dec 54 
Reflector Antennas, All About (Carr) Sep 41 

Refrigerator -Door Alarm (Andrews)(C) Jun 57 
Remember the NBS Set? (Ellis)(AR) Mar 63 
Remembering Radio Row (Thurber) Jan 39,(LET)May 6 

Remote Tel -Bell Ringer (Yacono)(TT) Nov 64 
Report From Las Vegas (Scaduto & O'Brian)(G) May 25 
Rescued by Radio! (Ellis)(AR) Jun 26 
Restoring a Vintage Radio 

(Robertson) Feb 56,(LET)Jun 6 

Reverb and Surround -Effects Generator, 
Build A ( Spiwak)(C) Apr 38 

RF 
Amplifier Receiver ( Rakes)(CC) Dec 62 
Filter ( Rakes)(CC)) Dec 62 
Switcher ( Rakes)(CC( Jun 66 

Robot, Mobile, Build A (O'Connor)(C) Sep 29 
Rocket Engine Igniter (Yacono)(TT) Apr 62 
Rocket- Launcher Circuits ( Rakes)(CC) Mar 69 

Aug 68 

Jun 59 

Jan 68 

Jul 62 
Mar 72 

Jan 74 
Nov 70 
Apr 72 
May 66 
Sep 59 
Feb 74 
Mar 76 

Feb 67 

S 
Sanyo Model VM -PS12 8mm 

Camcorder ( Scaduto & O'Brian)(G) Mar 7 

SATELLITE TV 
California Amplifier C /Ku Tri -Pak 

Feedhom /LNB ( Scaduto & O'Brian)(G) Jul 28 
DBS: The Changing Face 

of TV (Scaduto & O'Brian)(G) Jan 9 
Dishing Up a Video 

Feast (Scaduto & O'Brian)(G) Jan 12 
DSS: One Year Later (Laron)(ED) Jan 3 
Easy Installation (Scaduto & O'Brian)(G) Jan 15 
Paulin Industries Qik -Base Antenna -Pole 

Base (Scaduto & O'Brian)(G) Jul 32 
Satellite 

Combination Cable, 
Earth -Pruf II (Scaduto & O'Brian)(G) Jul 34 

IRD, Uniden 00590 (Scaduto & O'Brian)(G) Jul 23 
TV Antenna, Orbitron SX6 

(Scaduto & O'Brian)(G) Jul 29 
Signals from the Sky ( Scaduto & O'Brian)(G) May 19 
Skylighter Dish Actuator, Venture 

Manufacturing (Scaduto & O'Brian)(G) Jul 34 
Scancat -Gold Software, 

Computer Aided Technologies (Saxon)(SS) Oct 63 
Scanner, Choosing the Right (Thurber) Jun 42 
SCANNER SCENE (Saxon)(D) Jan 74,Feb 74 

Mar76,Apr 72,May 66,Jun 25 
Jul 72,Aug 60,Sep 59 
Oct 63,Nov 70,Dec 66 

Check Out These New Channels Nov 70 
Disaster Scanning Feb 74 
Eavesdropper's Delight Dec 66 
Entering the Computer Age Oct 63 
Monitoring Mickey Mouse Sep 59 
Monitoring the U.S. Mail Apr 72 
Not -So- Private Security Forces May 66 
On the Campaign Trail Aug 60 
Portable for Newcomers, A Jan 74 
Scanning the Weather Bands Mar 76 
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Solving Some Problems Jun 25 
U.S. Coast Guard Communications Jul 72 

Scanning the Weather Bands (Saxon)(SS) Mar 76 

SCSI Switch, The ( Holtzman)(CB) Mar 65 

Search and Rescue, Electronic (Siuru) Aug 50 

SECURITY 
Build An 

Anti -Carjack Module (Caristi)(C) Aug 29 
Ultrasonic Motion Detector (Reis)(C) Mar 52 

High -Tech Electronic Building 
Security (Siuru) Dec 39 

Smarter Keys for Smarter Cars (Siuru) Apr 42 

Shaft Encoder, Electro- Optical (Cope)(C) Mar 61 

Sharing Win95 (Holtzman)(CB) May 70 

Shop Equipment (Yacono)(TT) Mar 66 

Shopping for Electronics (Karagiannis)(NW) Mar 28 

Shortwave Receiver, Choosing the Right (Thurber) Apr 48 

Signals from the Sky 
(Laron)(ED) May 4 

(Scaduto & O'Brian)(G) May 19 

Simple 
555 Timer (Rakes)(CC) Sep 57 
Diode Circuits (Rakes)(CC) May 64 
Voltage References ( Yacono)(TT) Jun 62 

Sinewave Converter (Yacono)(TT) Jun 62 

Single -Ended Hi -Fi Amplifier. 
Build A (Lisle)(C) Feb 38 

Sky Cops (Thurber) Aug 38 

Skylighter Dish Actuator, 
Venture Manufacturing (Scaduto & O'Brian)(G) Jul 34 

Slovak Radio on the Air (Jensen)(DX) Oct 61 

Small Coil (Rakes)(CC) Nov 73 

Smart Strip, Build The (Seely)(C) Mar 59 

Smarter Keys for Smarter Cars (Siuru) Apr 42 

Socket Communications GPS Card (HOR) Aug 24 

Software for Windows 95 ( Spiwak)(MW) Mar 24 

Solid -State 
Regenerative Receiver (Rakes)(CC) Dec 62 
Stroboscope, Build A (Campisi)(C) Sep 51,(LET)Nov 6 

Tesla Coil (Yacono)(TT) Aug 64 

Solving Some Problems (Saxon)(SS) Jun 25 

Some Ham -Radio Accessories (Carr)(HR) Feb 72 

Sound - Effects and Reverb Generator, 
Apr 38 Build A (Spiwak)(C) 

Sound -Level Limiter (Rakes)(CC) May 64 

Spaced -Out Music (Scaduto & O'Brian)(G) Jan 17 

Speaker Amplifier ( Rakes)(CC) Dec 62 

Speakers, Bass -Reflex, 
Design Your Own (Hoffman)(C) Apr 57 

Spectrum Management (Thurber) 

Spring COMDEX and PC Expo (Spiwak)(MW) 

Steering Circuit (Rakes)(CC) 
Stereo Amp ( Yacono)(TT) 

Stroboscope, Solid -State 
(Campisi)(C) Sep 51,(LET)Nov 6 

Subwoofers, Design Your Own (Hoff man)(C) Jun 35 

Surge Protector ( Yacono)(TT) May 72 

Surplus Sources, Super (Thurber) Feb 44,(LET)May 6 

Surround -Sound Switchbox, Build A (Rowen)(C) Nov 52 

Switching Amplifier, 
Build A (Burbon)(C) Apr 30,(LET)Jun 6,Sep 6 

Symmetry Monitor ( Rakes)(CC) Jun 66 

SyQuest EZ135 Removable Hard Drive (HOR) Apr 22 

Aug 38 

Nov 2 

May 64 
Jul 64 

T 
Tape Recorder Switch, 

Voice- Activated (Spiwak)(C) Jan 35 

Tapped Coil ( Rakes)(CC) Dec 62 

TELEPHONE 
Build A 

Caller -ID Computer Interface (Weeder)(C) Aug 45 
Telephone Transmitter (Spiwak)(C) Jan 37 

Internet Phone (Karagiannis)(NW) Feb 20 
Telephone 

Circuits ( Yacono)(TT) Nov 64 
In -Use Indicator ( Yacono)(TT) Nov 64 
-in -Use Indicator ( Rakes)(CC) May 64 
Ring Flasher ( Yacono)(TT) Nov 64 

TELEVISION (See also SATELLITE TV, VIDEO) 
Panasonic CT- 27SF31S 27 -Inch 

Color TV (Booth)(PTR) Feb 24 
Television and Radio Interference (Carr)(HR) Mar 74 
TEST EQUIPMENT 

Build A 
Capacitance Meter Adapter (Spiwak)(C) Nov 47 
Delayed Sweep Adapter (Campisi)(C) Oct 56 
Four -Mode Counter (Pepper)(C) Mar 56 
Solid -State Stroboscope 

(Campisi)(C) Sep 51,(LET)Nov 6 
Wireless DC Volt Probe (Campisi)(C) Feb 33 

Build An 
Active High -Impedance Probe (Campisi)(C) Nov 41 

Auto-Ranging Capacitance 
Meter (Gotchall)(C) Jan 54,(LET)Mar 16,Jun 6 

Inductance Meter Adapter (Spiwak)(C) Nov 50 

Build The Easyscope (Brown)(C) Nov 33 
Learning About Simple 

Function Generators (Johnson) Nov 57 
Pyrometers for the Test Bench (Siuru) Feb 41 

Shop Equipment (Yacono)(TT) Mar 66 
Wavetek DM78A DMM (HOR) Jan 28 

Temperature Sensor ( Rakes)(CC) Mey 64 

That's Entertainment (Laron)(ED) Jul 4 

Theremin -on -a -Chip ( Yacono)(TT) Aug 64 

Thermometer, LED (Sheets & Graf((C) Jul 45 

THINK TANK (Yacono)(D) Jan 62,Feb 67,Mar 66 
Apr 62,May 72,Jun 62 
Jul 64,Aug 64,Sep 66 
Oct 64,Nov 64,Dec 54 

And Another Winner Jul 64 
Another Winner! Apr 62,(LET)Jul 6 
Automotive Fun Jan 62 
Block Diagrams and Readers' Requests Dec 54 
Circuits Revisited May 72 
Jose Wins Again Oct 64 
Looking Back Sep 66,(LET)Dec 6 
More from Nick Aug 64 
Shop Equipment Mar 66 
Telephone Circuits Nov 64 
Weather Circuits Feb 67 
Workbench Circuits Jun 62 

Three -Tone Generator ( Yacono)(TT) Jul 64 

Time of Change, A (Laron)(ED) Feb 3 

Timing is Everything ( Rakes)(CC) Sep 57 

Toroidal Transformers, 
All About (Hansen) May 53 

Toshiba Integrated Multimedia 
Monitor (Scaduto & O'Brian)(G) Sep 27 

Total Recall Voice Recorder (HOR) Oct 8 

Touch -Operated Switch ( Rakes)(CC) Apr 65 

Touch /Infrared Switches ( Yacono)(TT) Oct 64 

Toy Trains ( Eichenberg) Sep 45 

Traffic -Information Systems (Stun) Jan 49 

Trains, Toy (Eichenberg) Sep 45 

Transceiver Switch (Rakes)(CC) Jun 66 

Transmitter, Vacuum -Tube (Lisie)(C) Feb 31 

Treble -Boost Circuit (Yacono)(TT) Apr 62 

True or False (Laron)(ED) Mar 3 

Trying Out the 1930e 
Ham Receiver (Ellis)(AR) Apr 26 

Tunable Dual Coil (Rakes)(CC) Nov 73 

Tunable Single Coil ( Rakes)(CC) Nov 73 

Turbidimeter ( Yacono)(TT) Apr 62 

TV, Panasonic CT- 27SF32S 
27 -Inch (Booth)(PTR) Feb 24 

Twin -Lead Antennas (Carr)(HR) Aug 56 

Two Large Sites (Karagiannis)(NW) Jul 14 

U 

U.S. Coast Guard Communications (Saxon)(SS) Jul 72 

Ultrasonic Motion Detector, 
Build A ( Reis)(C) Mar 52 

Undercover Scanner Antenna, 
Build An (Somers)(C) 

Uniden 
BC- 9000XLT Scanner (Saxon)(SS) 
BCSOXLT Handheld Scanner (Saxon)(SS) 
BCT -10 Integrated Scanner/Highway 

Information System (Saxon)(SS) 
S0590 Satellite IRD ( Scaduto & O'Brian)(G) 

Aug 34 

Jul 72 
Aug 60 

Jun 25 
Jul 23 

Uninterruptible Power Supply, 
APC Back -UPS PRO 650 (Booth)(PTR) Oct 24 

Unlock -Too, Build The (Friedman)(C) Sep 39 

Up /Down Light Sequencer ( Rakes)(CC) Aug 12 

Updating an Ancient Technique (Laron)(ED) Jun 4 

Upgrading to Windows 95 ( Spiwak)(MW) Feb 12 

Using Digital Panel Meters (Stiles) Oct 39 

Using the Current Difference Amplifier (Carr) Jul 49 

USSB DSS Programming (Scaduto & O'Brian)(G) Jan 12 

V 
Vacuum -Tube Transmitter, 

Build A (Lisle)(C) Feb 31 

Valve Control ( Rakes)(CC) Jul 69 

Variable Capacitors (Carr)(HR) Apr 70 

VCR 
Hitachi VT- FX613A (Booth)(PTR) Dec 16 

RCA VR678HF Commercial Advance 
(Booth)(PTR) Mar 34 
(Scaduto & O'Brian)(G) Mar 5 

Venture Manufacturing Skylighter 
Dish Actuator (Scaduto & O'Brian)(G) Jul 34 

Versatile DTMF Tone Pad (LET) Aug 6 

Versatile Power Supply (May)(LET) Jul 6 

VIDEO (See also CAMCORDER, SATELLITE TV, 

TELEVISION, VCR) 
3 -D Video (Mallon) Jul 37 

Gold Disk Video Director 
Home V1.0 (Scaduto & O'Brian)(G) 
Suite V2.5 (Scaduto & O'Brian)(G) 

Voice -Chip Encoder ( Rakes)(CC) 

Vintage Radio, 
Restoring A (Robertson) Feb 56,(LET)Jun 6 

Virtual Reality on the Web (Karagiannis)(NW) May 12 

Voice 
-Activated Tape Recorder Switch (Spiwak)(C) Jan 35 
E -Mail (Karagiannis)(NW) Jun 23 
Recorder, Total Recall (HOR) Oct 8 

-Stress Analyzer, Build A (Panosh)(C) Mar 41 

Voltage Window ( Rakes)(CC) Oct 68 

Mar 10 
Mar 10 

Mar 69 

W 
Wailing Witch ( Rakes)(CC) Feb 27 

Watch Your Intervals ( Jensen)(DX) Feb 70 

Wavetek DM78A DMM (HOR) Jan 28 

We Hear from the Readers (Ellis)(AR) May 61 

WEATHER 
Oregon Scientific Personal Weather Station 

Alarm Clock (Scaduto & O'Brian)(G) Nov 30 
Weather Circuits ( Yacono)(TT) Feb 67 

Web Authoring Tools ( Holtzman)(CB) Nov 68 

Web Broadcasting (Karagiannis)(NW) Jan 24 

Wind Vane ( Yacono)(TT) Feb 67 

Windows 95, Upgrading to ( Spiwak)(MW) Feb 12 

WinHEC '96 and Great Software 
for Kids ( Spiwak)(MW) Sep 14 

Wireless DC Volt Probe, Build A (Campisi)(C) Feb 33 

Workbench Circuits ( Yacono)(TT) Jun 62 

WWVH -The "Other" Time Standard 
( Jensen)(DX) Nov 81 

Z 
Zener -Diode Simulator ( Yacono)(TT) Mar 66 

HiriL ,) R MULTIMEDIA 
on the PC 

on the PC! . . Ian P Sinclair 

What is Multimedia? What can 

- it do for you? It can do lots of 

nice things! This 184 -page 
book helps you create your 
own multimedia presentation_ 

Multimedia applications by people like you can 
ievo(utionize educational and business applications 

.s well as bring more FUN, FUN, FUN into your 

leisure computer activities. 

Mail coupon to 

Electronics Technology Today, Inc. 

P.O. Box 240 

Massapequa Park, NY 11762 -0240 

Please send me my copy of Multiomed/a on the PC 

(PCP120). I enclose a check or money order for $18.95 

to cover the book's cost and shipping- and -handling 

expenses. NY state resident must add local sales tax 

Name 

Address 

City State Zip 

All orders must be paid in U.S. funds only. Sorry, no 

orders accepted outside of USA and Canada. Please 

Lllow 6 -8 weeks for delivery. MAO2 
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ThiNk TANZ[ 
Semiconductors and a Look Back 

his month I'd like to start dis- 
cussing components that boosted 

the electronics revolution like no other: 
semiconductors. Semiconductors have 
provided a light- weight, low- power, low - 
heat, small -scale, inexpensive solution 
to building circuits that have replaced 
tube technology in all but a few very 
specialized applications. 

As their name implies, semiconduc- 
tors aren't quite insulators of conduc- 
tors. They can be made to conduct very 
well, but only under the right conditions. 

R3 
Cl 2K 

CERMET .01 

CAL +12V 

+12v 

S1 

TEST 

get them flowing. When current does 
flow through such a material, it typi- 
cally damages it. 

Man -made semiconductors are 
based mainly on two materials: silicon 
and germanium. However, silicon is 
more popular because it's stable over a 
wider temperature range. They both 
have four outer electrons, which makes 
them "tetravalent" materials, and 
they're poor as either insulators or con- 
ductors. But these materials only form 
the base or substrate used in a semi- 
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Fig. 1. Add this to your DMM to measure ultra -low resistance. But don't use it on reactive circuits. 

What distinguishes them from insula- 
tors and conductors is their atomic 
structure. 

A conductor typically has close to 
eight electrons in its outer or "valence" 
shell. Eight being the maximum num- 
ber of electrons an atom can have in a 

shell, the electrons are only loosely 
held in place, so it takes only a little 
nudge to make them migrate through 
the material. 

Insulators classically have less 
than four outer electrons. The atoms 
are covetous of their few outer elec- 

58 trons and it would take quite a jolt to 

conductor material. Impurities called 
"dopants" are added to a substrate to 
alter its characteristics, transforming it 

into a semiconductor. 
Common dopants have either five 

outer electrons (making it a "pentava- 
lent" material) or three outer electrons 
(making it a "trivalent" material). When 
a substrate and dopant combine, they 
share their outer electrons. When a 

tetravalent substrate is doped with a 

pentavalent dopant, each pair of atoms 
has one more electron than it needs. A 

semiconductor with extra electrons is 

called an n -type ( "n" for "negative ") 

BY JOHN J. YACONO 
TECHNICAL EDITOR 
WINDOWS MAGAZINE 

material. The dopant is called a "charge 
donor" because it donates the charac- 
teristic charge to the material. The sub- 
strate is called the "charge acceptor." 

The extra electrons in an n -type 
material are more easily coaxed to 
roam around than they would be in the 
unmodified substrate. Until next time, 
I'll leave you with a couple of intriguing 
questions: What materials would com- 
prise a "p- type" semicondutor? If it 

doesn't have extra electrons, what 
would it have a surplus of? If a current 
flows through a p -type material, what 
would actually move? Now, let's turn to 
the letters. 

MILLIOHM ADAPTER 
REVISITED 

I have to comment on the "Milliohm 
Adapter" project shown in Think Tank 
in the March 1996 issue of Popular 
Electronics. Mr. Yacono neglected to 
mention a major source of error: induc- 
tance. 

The 100 -Hz chopper circuit shown 
to help measure low resistance (see 
Fig. 1) will yield inaccurate readings if 

there is any inductance in the circuit. 
You might even get a surprising shock 
if you tried to measure the primary 
winding resistance of an automotive 
ignition coil and got too close to the 
output wire. 

The Milliohm Adapter should not be 
used on inductors, transformer wind- 
ings, solenoids, electric motor wind- 
ings, or even long pieces of wire over 
15 feet. Usefulness of the circuit is 
restricted to measuring low- inductance 
items such as non -inductive resistors, 
heating elements (cold resistance), 
and contact resistance. 

Chopper circuits were used for 
measuring resistance in some of the 
early digital multimeters in the '70s. 
They quickly gained a bad reputation 
because users could not trust the 
readings. To measure DC resistance 
and ignore any inductance or capaci- 
tance in a circuit, a DC current must be 
used and a DC voltage measured (or 
vice versa). 

I have been reading your magazine 
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for 30 years and I look forward to 30 
more (at least). 
-Ernie Worley, San Jose, CA 

Absolutely right. High- frequency sig- 
nals cannot be used to measure resis- 
tance in circuits containing reactive 
components. 1 took it for granted when 
presenting the circuit, but really should 
have pointed it out for our beginning 
experimenters. 

Thanks for being such an avid PE 
reader. 

SURGE OF INTEREST 
Regarding "Surging Ahead," on 

page 73 of the May 1996 issue, you 
say that a failure of MOV2 (shown 
here in Fig. 2) would compromise the 
grounding system of the house wiring. 
I presume you refer to the MOV short- 
ing on account of a surge. 

I would like to say that in the unlike- 
ly event that a sufficient surge across 
the ground wire and neutral wire 
would, perhaps, cause a short, it 

would merely result in an additional 
path to ground and in no way be dan- 
gerous. The ground circuit, completed 
by conduit or a grounding conductor, is 

connected to the neutral in the distrib- 
ution panel (breaker box) and there- 
fore would merely provide two paths 
for any fault current. 

The purpose for the grounding wire 
is to prevent a short in the device that 
is plugged in from causing the metal 
enclosure of that device, such as a 

drill, skill saw, router or whatever, from 
raising its voltage level above ground. 
That could cause a shock to the user. 

This has been largely changed in 

recent years by making the tools dou- 
ble insulated and then using a two 
conductor cord. 
-Dwight Eggleston, Hendersonville, 
NC 

I half agree. Having the MOV short 
is not a danger by itself, but it does 
compromise the grounding system. 
According to the National Electrical 
Code, ground and neutral should only 
be connected together at the junction 
box. That way there's no return current 
flowing through the uninsulated ground 
wires, which is somewhat unsafe. 

Also, the return current would raise 
the voltage of the ground points slightly. 

(If you check the outlets in your home, 

you'll probably be surprised to find 
there's a potential difference between 
the neutral and ground circuits caused 
by the return current and the resistance 

along the neutral path.) Pulling up the 

ground circuit this way would also pull 
up grounded device cabinets, also 
unsafe. 

Also, when a house is wired correct- 
ly, if a device shorts to ground the cur- 

rent must flow all the way back to the 

junction box before proceeding along 
the neutral lines through a building. 
That setup increases the likelihood of 
tripping a breaker before much damage 
is done. 

AC 
LINE 

o 
NEUTRAL 

MOV2 

oGROUND 

MOV3 

S01 

l o HOT 
1 

Fig. 2. If MOV2 shorts to ground, it could tie the 

neutral and ground lines, violating the National 
Electrical Code. 

CORRECTED 
CORRECTIONS 

'just read the Think Tank corrections 
(for April 1996), printed in the Letters 

section of the July 1996 Popular 
Electronics. While making these cor- 
rections to my copy of the April issue, I 

noticed another error in Fig. 2 of that 
month. Pin 7 of U7 (an LM384) is 

shown connected to ground through C5 

(4.7 µF). I don't have a data sheet for 

the LM384 but I looked up the replace- 
ment for it in the ECG, NTE, and SK 
Semiconductor Replacement Guides, 
and all three show pin 7 as ground. As 

printed there is no DC current path from 

U7 to ground. I wonder if C5 should be 

connected to pin 1, which is marked in 

the Replacement Guides as "bypass ". 
Also, pins 3, 4, 5, 10, 11, and 12 are 

shown as "ground (for heatsink)." 
I also have a suggestion, which 

applies to both Figs. 2 and 3 from April. 
The parts count could reduced by using 
1458 dual op -amp ICs instead of the 
741 single op -amp. Perhaps even bet- 

ter than the 1458 would be a low -noise 

dual op -amp such as the 4558 or 

NE5532. Both have the same pin con- 

nections as the 1458. The 4558 has 

probably been used more than any 

other IC by manufacturers of guitar 
amplifiers. 
-Bill Stiles, Hillsboro, MO 

I don't have the original art for the 

circuit, but I'll bet you're right on the 

money. Thanks for the correction and 
good tips on the ICs. 

MORE POWER, SCOTTIE 
It was interesting to see Mr. Billy R. 

Pogue's circuit for powering battery- 
type tubes such as the 01 A (see Fig. 2, 

page 74, March 1993). I have found 

that the inrush current into a cold tube 
filament is so high (because the cold 
resistance is only one -tenth of the hot 

resistance) that voltage regulators 
such as he used conveniently self -pro- 
tect and shut down! You can't get there 
from here. 

What I finally ended up doing to 

power the six type-01A tubes in a gift 
Atwater -Kent Model 35 was to use a 

Zener diode to set the base potential 
of a hefty (2N5302) series -pass tran- 

sistor to deliver a regulated 5.5 -volts 

DC at 1.5 amps (see Fig. 3). There is 

no overload protection for the transis- 
tor, as the 2N5302 can handle it for the 
short warm -up period. Make sure to 

heatsink Q1. 
I decided to also use more filtering 

than Mr. Pogue. I kept improving my 

filter until it was just as clean as stor- 
age- battery operation, and I ended up 
with almost 22,000 -11F ahead of the 
regulator and 42,500 -1F behind it. The 
critical element in getting rid of the last 
bit of hum was to split the filter after the 

bridge rectifier in half, and use a series 
0.33 -ohm resistor for RC filtering. 
Luckily, at the low voltages involved, 
the capacitors are not too big to chas- 

sis- mount! 
One note of warning to the neo- 

phyte: Because these old sets used a 

rheostat in the filament circuit to control 
the gain of the set, the current drawn 
by the filaments is not constant. If you 

burn out a tube while using an unregu- 
lated power source for filament voltage, 
you will probably burn out additional 
tubes as the voltage soars. Some sets 
had either multiple rheostats, or ran 

some tubes at full voltage. What you 
have to look out for there is that as you 
turn down one tube filament (decreas- 
ing the current drawn by the set) the 
voltage on the other tubes will go up! 

-Bill Thomas, Warner Robins, GA 
I've shorted out supplies based on 

the 78xx family, and while they do shut 
down, they come back again immedi- 
ately. So Mr. Pogue's circuit will proba- 
bly work just fine. 59 
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BR1 

6A 
50 PIV 

R1 

.33u 
5 WATT 

Q1' 
2N5302 

SEE TEXT 

Cl + 

12,000 - 
50V T 

C2 
9,600 
50V 

e2 

R2 
27052 

1 WATT 

D1 C3 + 

'1' 6.2V 42,500 

1 WATT 15V 

5.5VDC 
1.5A 

Q+ 

R3 

5052 

2 WATT 

_ C4 
.047 

Fig. 3. This antique -radio power supply has filtering sufficent enough to make it as stable as a car 
battery. 

That aside, your circuit is very nice 
and should work quite well. Thanks for 
the submission. 

FET PROJECT 
The JFET tester in the February 

1993 issue (see Fig. 5, page 90 of that 
month) by C. Daykin will work, if you 
reverse diode D2 for P- channel FETs, 
although it appears to be designed as 
a go /no -go gauge for JFETs! A good 
tester every experimenter should 
have. 

I enjoy experimenting with FETs, 
particularly power FETs, and needed a 
more comprehensive tester. I built one 
(see Fig. 4) primarily to select FETs for 
a motor -control circuit that must han- 
dle many amperes. The simple tester 
will test any FET, whether it is a JFET, 
CMOS, or enhanced -CMOS compo- 
nent. It requires only one power supply 
and a DPDT slide switch to test for 
either P- channel or N- channel. By 
measuring input voltages versus out- 
put voltages, graphs can be generated 
to check against a manufacturer's 
spec sheets. 

The source diode in the schematic 
by C. Daykin will not provide enough 
reverse voltage to turn off most FETs. 
A check with spec sheets will show 
pinch -off voltages as high as 4 volts. I 

used 5.1 volt -Zeners in the source 
because this exceeds any pinch -off 
voltage, and, connected as shown, two 
Zeners provide bias for either N -chan- 
nel or P- channel without operator 
selection. 

In operation, either a P- channel or 
N- channel FET can be plugged in and 
tested by selecting the proper polarity 
with the power switch. With the control 
potentiometer (R2) at ground potential, 
the FET under test will conduct until 

60 the pinch -off voltage is reached. The 

LED will not turn on at this point 
because of the low current. This pinch - 
off voltage can be read at the top of 
resistor R4 with a high- impedance 
voltmeter. Increasing the potentiome- 
ter will decrease the pinch -off voltage 
until the FET conducts and an LED 
turns on. The LEDs give a rough indi- 
cation of conduction. A more accurate 
reading is obtained by monitoring the 
voltage drop across the drain resistor. 

For a quick go /no -go FET check, 
the switch (S2) across the Zeners can 
be closed. The associated LED should 
light, and go out when the switch is 

opened. If not, the FET is bad or con- 
nected wrong, or the selector switch is 

set for the wrong -polarity FET. 
Enhanced FETs do not conduct until 

there is a positive voltage on the gate 
for N- channel, or negative for P -chan- 
nel, and the reverse bias provided by 
the Zeners is not desirable. The Zeners 
are effectively removed from the circuit 
by a switch to provide proper voltages 

for enhancement tests. Some enhance- 
ment FETs, particularly power types, 
will start to turn on (reach threshold) at 
approximately 4 volts at the gate, but 
are not on completely until about 8 or 9 

volts. 
Power FETs of the enhancement 

type can conduct a lot of current and 
neither the Zeners or the LEDs will 
provide enough current -carrying 
capacity for power test. To determine if 

the FET is good or bad, a power test 
may not be necessary. However, to 
test for power ratings, a power resistor 
of the proper capacity must be con- 
nected between the drain and the 
power source where indicated, and an 
adequate heat sink provided for the 
FET. The LEDs must be switched out 
of the circuit. It is important to remem- 
ber the FET will be in the linear mode 
during most of the test potentiometer's 
range, so a power test should be done 
as quickly as possible. 

The 1- megohm resistor (R3) at the 
gate connection is protection for the 
potentiometer, should a unit under test 
short, and provides current limiting for 
the protection diodes in the gate of 
CMOS FETs. Resistor R4 (across the 
Zeners) provides just enough resis- 
tance to enable measuring pinch -off 
voltage and does not significantly 
affect the test. It also provides some 
static protection when testing CMOS 
transistors. 

A 9 -volt battery could be used to 
power the circuit, except in the case of 
power FETs. Twelve volts was chosen 
for the tester to compensate for the 

continued on page 63 

4 POWER -TEST 

4 RESISTOR 

R3 
1 MEG FET 

UNDER 
TEST 

R4 
100K 5.1 V 

Fig. 4. This Tester is good for all kinds of FETs and even tests power output. 
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HAM RAdio 
High -Band Antennas 

The VHF /UHF ham bands are 
under "attack and snatch," and 

they will be for quite some time in the 
future. Various commercial and per- 
sonal radio services are expanding at 

an exponential rate, and that imposes 
tremendous pressure on the limited 
radio- spectrum space that is currently 
available to hams. There are only so 
many frequencies. Some modern com- 
munications modes are able to make 
more efficient use of the spectrum, but 
even they have a limit. And when the 
bands are filled to over capacity, some- 
one has to lose. Guess who that might 
be: Hams. 

1 

Fig. L These "rubber ducky portable antennas 
are snappy add -ons to hand -held rigs. 

The issue of spectrum -space as- 
signment is determined by partly politi- 
cal and partly economic reasons. When 
a large company wants space, it may 
only have to "grease" the right political 
palms (make contributions to the right 
political campaigns), and they own a 

bevy of congressional representatives 
and senators. Some bands are protect- 
ed for use by international treaty, but 

those are under review in 1997. 

Fig. 2. Magnet -mount mobile antennas like this 
one grab the metal surface of your car's roof or 
trunk. Interconnecting coax -cable is usually 
long enough for most sedan models. 

Several things can be done to offset 
the big bucks. First, monitor the situa- 
tion and make sure that any political 
problems are answered with letters to 
congressional representatives (not all 

of them are bought), and to the 
Federal Communications Commission 
(1919 M Street NW, Washington, DC, 
20036). One letter is one vote, so get 
all your buddies to write. 

Another action you can take is to 

join and support the American Radio 
Relay League (225 Main Street, 
Newington, CT, 06111, or via e-mail at 
hq @arrl.org). You will hear a lot of 
grumbling about ARRL, but guess 
what? They are the only game in town 
that protects your valuable frequen- 
cies. If you don't like the way ARRL 
does some things, then join them and 
make your views known (after all, it's a 

membership organization and non- 
members have no standing to effect 
change). 

The other thing you can do is to 

encourage the use of the VHF /UHF 
bands and use them yourself. After all, 

one of the principal arguments used in 

BY JOSEPH J. CARR, K4IPV 

favor of reassigning spectrum space is 

the lack -of -use argument. If a ham 

band is not being used to a high per- 
centage of its capacity, then it's a like- 

ly target of commercial interests who 
want to take it, or part of it, for their 
own use. At one time, many (if not 

most) executives and engineers in 

commercial communications organiza- 
tions were amateur -radio operators 
themselves, but that is no longer true. 
Today's big -buck bigwigs are super 
salesmen, not engineers and scien- 
tists. Dollars, not amateur radio, come 
first. 

Keep in mind the no -code technician 
license. School children and senior 
groups are fertile ground for new hams 
and they will help get some increased 
activity on VHF /UHF bands. 

So now, in order to do my part for 

VHF /UHF bands, I am going to discuss 
antennas for those bands in this 
month's and future columns. 

Fig. 3. A hand -made, ground -plane antenna 
costs only pennies to build. 

6- METERS AND UP 
Some antennas for VHF /UHF are 

special designs, but most are little 
more than adaptations of lower -band 61 
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TABLE 1 

Frequençy 
(MHz) 

t Radiator j Radia I L (Regular 
(Inches) 

Co ax) L (F oam Coax) 

47 
16 
10.4 

50 
144 
220 

_ 147.6 
51 
33.5 

59 
20.5 
13.4 

f 40 
13.5 
9 

antennas. Indeed, some are the same 
antennas. Many years ago, a friend, 
now- deceased, and I went to the Red 
Cross Chapter House in Fairfax, VA to 
operate our radio club station 
(W4PAY). The station had several 
operating positions on HF and 2- 
meters. I accidentally connected the 
80 -10 meter trap dipole to the 2 -meter 
Gonset Communicator Ill used for 2- 
meters. We received outstanding sig- 
nal reports, while operating for a 
couple hours. VSWR was "within nor- 
mal limits" (i.e. under 2:1) at every fre- 
quency we selected. 

Okay, so how does such a thing 
happen? Well, it seems that an 80- to 
10 -meter trap dipole is on the order of 
120 -feet long, making each half of the 
dipole about 60 -feet long. Half wave- 
length on 2- meters is around 3.4 feet. 
That means that 17- to 18- half -wave- 
length, 2 -meter dipoles can be fit into 
the length occupied by each half of the 
HF dipole. Sound familiar? The 80- to 
10 -meter trap dipole was acting as a 
pair of back -to -back longwire anten- 
nas, each with a length of 17 to 18 half 
wavelengths! If you check some of the 
standard antenna references, you will 
discover that such an antenna has 
more gain than a moderate size beam 
antenna. A gain of 10 -12 dB was 
deduced off- the -chart from Bill Orr's 
Radio Handbook. 

If you operate on the HF bands, 
and use a wire antenna or vertical, 
then you might want to check the 
VSWR on the VHF /UHF band of your 
choice. Using a device such as a MFJ 
SWR Analyzer is a better check than 
you rig's VSWR meter and, ultimately, 
the MFJ unit will eliminate more ORM 
to the rest of us. 

Figure 1 shows a small collection of 
VHF /UHF antennas for portable rigs. 
Handheld units were once quite rare 
and quite expensive, but today they are 
very common and reduced in price. 
The antennas shown here are varia- 
tions on the "rubber ducky" theme. 
They are flexible, so they should be 
able to survive the rigors of portable 
operation. 

62 The antenna shown in Fig. 2 is a 

magnetic -mount VHF /UHF antenna 
that is not dissimilar to cellular -tele- 
phone antennas. It is not permanently 
affixed to the car, but rather sits on the 
roof or trunk lid with a strong -grabbing 
magnet in its base. This antenna can be 
used for several different reasons. One 
is to make temporary use of the vehicle. 
A couple times in my life I've rented 
cars for a trip, and used a handheld 2- 
meter rig and a mag -mount antenna to 
temporarily make the rental car into a 
mobile rig. Apartment dwellers can affix 
a mag -mount antenna to the top of a 
window air conditioner for clandestine 
transmissions where antennas are not 
allowed. 

The base station antenna shown in 
Fig. 3 is a variation on the "ground 
plane" antenna. It uses quarter -wave- 

5 

8 
R 

RADIATOR 

length radials, and a longer radiator. 
Depending on the particular design, the 
radiator can be half wavelength (X /2), 
five -eighths wavelength (5X/8) or three - 
quarter wavelength (3X/4). Each of 
these antennas has its own impedance - 
matching system, so they are not uni- 
versally interchangeable. However, if 

you buy a commercial product instead 
of building an antenna like the one 
shown in Fig. 3, then the impedance 
matching issue is a moot point. 

ANTENNA PROJECT 
The 5t8- wavelength, ground -plane 

antenna is a relatively easy way to ob- 
tain a dB or two of gain, and omnidi- 
rectional coverage at a cheap price. 
The antenna also has the easiest 
impedance- matching requirements. 
Figure 4 illustrates the basic design. 
The 5t8- wavelength radiator element 
can be made of aluminum tubing, wire, 
brazing rod, or the type of cylindrical 
brass stock sold in hobbyist stores. If 

you use a small- diameter brass rod, 
then select one that will fit over the cen- 

52 -OHM COAX 
TO RIG 

75 -OHM MATCHING 
SECTION 

Fig. 4. You can build a 518- wavelength vertical antenna like this one tonight. See text for all the 
details. 
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You can Build Gadgets! 
Here are 3 reasons why! 

BP345- GETTING 

STARTED IN 

PRACTICAL 

ELECTRONICS$5.95 
If you are looking into 
launching an exciting 
hobby activity, this text 
provides minimum es- 
sentials for the builder 
and 30 easy -to -build fun 
projects every experi- 

menter should toy with. Printed -circuit board 
designs are included to give your project a pro - 
fessional appearance. 

BP349- 
PRACTICAL OPTO- 
ELECTRONIC 
PROJECTS $5.95 

If you shun opto -elec- 
tronic projects for lack of 
knowledge, this is the 
book for you. A bit of in- 

troductory theory comes 
first and then a number 
of practical projects 
which utilize a range of opto devices, from a fil- 
ament bulb to modern infrared sensors and emit- 
ters -all are easy to build. 

Practical 
Opto-Electronlc 

Projects 

Practical Electronic 
Music Projects BP363- 

PRACTICAL 
ELECTRONIC 

MUSIC PROJECTS 
$5.95 

The text contains a good- 
ly number of practical 
music projects most often 

requested by musicians. 
All the projects are rela- 
tively low -in -cost to build 

and all use standard, readily -available compo- 
nents that you can buy. The project categories 
are guitar, general music and MIDI. 

Mail to: 

Electronic Technology Today, Inc. 
P.O. Box 240 
Massapequa Park, NY 11762 -0240 

Shipping Charges in USA & Canada 
$0.01 to $5.00 $2.00 $30.01 to $40.00 $6.00 

$5.01 to $10.00 $3.00 $40.01 to $50.00 $7.00 

$10.01 to $20.00 $4.00 $50.01 and above $8.50 

$20.01 to $30.00 $5.00 

Sorry, no orders accepted outside of USA and 

Canada. All payments must be in U.S. funds only. 

Number of books ordered. 

Total price of books $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total enclosed $ 

Name 

Address 

City State _ZIP 
Please allow 6 -8 weeks for delivery. 

SO-239 COAX 
CONNECTOR 

Fig. 5. Here are the hare- connector details for 
the vertical antenna shown in Fig. 4. Only one 

of the four radials is detailed. 

ter conductor pin on an SO -239 chas- 
sis -mount coaxial connector. It is an 

easy way to build that type of antenna 
(see Fig. 5). Make sure that the four 
radials are each one- quarter wave- 
length long. 

The lengths for the radiator element, 
the radials, and the quarter -wavelength 
impedance- matching section are shown 
in Table 1. These antennas are rela- 
tively easy to build and adjust. Both ini- 

tial adjustment and experimenting are 
made easier, if you have a VSWR 
analyzer. 

That's all for now. Feel free to keep in 

touch. I can be reached by snail mail at 
P.O. Box 1099, Falls Church, VA 22041. 
Or, if you prefer, you can send me e- 

mail at carrjj @aol.com. 

THINK TANK 
(continued from page 60) 

5.1 -volt drop in the Zeners, and 
because I have a reliable 0- to 12 -volt, 
1- ampere supply at the bench. Above 
1- ampere, the tester connects to a 12- 

volt car battery. - Thornton E. Benson, Benson, AZ 
That's a pretty thorough test fixture. 

A switch to break the circuit through 
the LEDs for power tests would be a 

good addition. 
Well, this month's column has 

come to an end. If you'd like to partici- 
pate in an upcoming issue, send your 
schematics and explanations to: Think 
Tank, Popular Electronics, 500 Bi- 

County Blvd., Farmingdale, NY 11735. 
For each circuit that appears, you'll 
receive a book from our library. Send 
in enough circuits to fill a column, and 
you'll receive a kit and MCLC1010, 
too. 

Electricity Strikes Home! 

1 felMilikie 

cr_atlue Ex.verdetieHts ix Electricity' 
SECi3ND EDITION 

A. Ford 

0-07-021528-6 / $19 95 (Paperback) 

"... if visions of spark gaps and 

Frarkensteir's laboratory dance in 

your head, you'll enjoy R. A. Ford's 

easy -to -read history of 

high -voltage generation..." 
-Monitoring Times, on the first edition 

Auailaile at your local bookstore ,, 

Allirisial u1 I IsMcGmvHiIIúmom, I.III 

Buy One Get One 
1! 

p ore t e Cari .. can 
on a 6 or 13 dav 
sailing adventure. 

'.all your travel agent or 

1- 800 -327 -2601 
Irttp:// N'ww.N'111C1] allllllcr.c()lll 

Windjammer 
8arefoot'Cr'uises 

1'.O. Box 190120, Deft. 5568, 
Miami Beach, FL 33139-0120 

h , , .- " l d Dec. .ailinpl only. Restrictions apply. 

CIRCLE 172 ON FREE INFORMATION CARD 
63 
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ANTIQUE RAdio 
Antique Radio on the Web 

ast month we spent some time 
talking about antique- radio -ori- 

ented newsgroups and mailing lists on 
the Internet. But we ran out of space 
before we could even touch on the 
amazing array of information awaiting 
the antique -radio hobbyist on the 
World -Wide Web. 

profit organizations; and individuals 
like you and me. They are being used 
to communicate every conceivable 
kind of information. TV networks pro- 
mote new shows, manufacturers pro- 
mote new products, and hardware and 
software manufacturers provide cus- 
tomer service and make available 

t :cape - CAniíque Radio Ms sed: Table of Contents) 

Plelsde .... 

'0.41154':Nev.'- 

tï7 
Nume Retoed GrNI 

ANTIQUE RADIO 
CLASSIFIED 

ARC. -- THE NATIONAL PUBLICATION FOR BUYERS AND SELLERS 
OF OLD RADIOS AND RELATED ITEMS -- PUBLISHED MONTHLY 

TABLE OF CONTENTS 

Our tour tluough the World -Wide Web was kicked off by the antiqur -radio resources listings found 
on Antique Radio Classified's Web page. 

WWW BASICS 
What is the World -Wide Web? Well, 

loosely speaking, it is a facility for 
delivering multimedia information (text, 
pictures, video, and sounds) to your 
computer. That information is handled 
by specialized computers, called web 
servers, which are located all over the 
world and linked via the Internet. It is 

delivered to you via documents, known 
as web pages, which are found at 
locations called web sites. The pic- 
tures, sounds, and text on those 
"pages" are stored as digital files that 
you can, if you wish, download to your 
computer and store on a hard or flop- 
py disk. 

Web sites are being put up by cor- 
porations and businesses of all sizes; 

64 museums, schools, and other non- 

updated drivers and patches. I've even 
come across an international "mar- 
riage bureau" with thumbnail photos 
and bios of women from every part of 
the world seeking American husbands. 

And here's the interesting thing: As 
of now, at least, access to the Web is 

so inexpensive and easy that individu- 
als are on practically the same par as 
large corporations. All you need are 
some moderate programming skills, 
access to a scanner to digitize pho- 
tographs, and a little good taste, and 
you can put up a page of your own that 
rivals that of a major corporation like 
General Motors. 

What kinds of things do individuals 
put on the Web? Well, everything and 
anything. But hobby interests are very 
big, especially the sharing of informa- 

BY MARC ELLIS 

tion and the posting of "brag" photos. 
But we'll get to that! 

Another important feature of a Web 
document is the fact that it can incor- 
porate hypertext. Words or phrases in 

hypertext are linked, by the author, to 
related parts of the document or even 
to other related Web sites. The hyper- 
text word or phrase might be under- 
lined and /or appear in a different color 
from the rest of the text. The reader 
just clicks on the hypertext with a 

mouse to jump to the linked material. 
For example, on your Web site, you 

might have some text comparing two 
Philco receiver models. Elsewhere on 
your site, you have an illustrated cata- 
log of holdings that includes pictures of 
both models. You link each of the 
Philco model numbers in your text to 
the appropriate picture. The person 
reading the text will then be able to 
click on either of the model numbers to 
see a picture of the set. If you don't 
have an appropriate picture on your 
site, you can put in a link to another 
site where the set is illustrated, per- 
haps that of another collector or a 

museum. 
Access to the sites on the World - 

Wide Web is via a piece of software 
called a Web browser. One of the most 
well -known of those is Netscape, 
although there are others in common 
use, such as Microsoft's Explorer. A 
browser gives you the means to con- 
nect with a Web site of interest, which 
you accomplish by keying in the URL 
(Uniform Resource Locator) address 
that uniquely identifies the site. 

Browsers also contain software ele- 
ments that allow you to view the pho- 
tographs and videos, and /or listen to 
sounds that might be included with the 
text you are reading. 

You might be wondering how you 
can identify Web sites of interest with- 
out knowing their URLs. Most Web 
browsers incorporate access to one 
or more search engines that allow 
you to find sites by entering key 
words or phrases (for example: 
"antique radio," "radio parts," "broad- 
casting," etc.) The browsers will then 
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The Phil's old Radios Weh site has a sophisticated and attractive design. 

scan all Web sites in their databases 
to find the ones that contain your key 
words. The results will be presented 
to you as a list of sites, each with a 

brief description. Just click on the one 
you want to visit! 

WEB ANTIQUE -RADIO 
RESOURCES 

Someone once compared the 
World -Wide Web to a lake 1000 miles 
across and 1/4 -inch deep. In a way, 

that's a pretty apt comparison. There is 

a truly amazing amount of information 
out there -and quite a lot of it could be 

characterized as unreliable or shallow. 
It is so easy and inexpensive to 

"publish" something on the Web that 
quite a bit of information is presented 
without benefit of thorough research or 
editorial filter. Beware, especially, of 

private Web pages authored by people 
whom you don't know -especially if 

you are a new hobbyist. A lot of misin- 
formation and personal bias is being 
published in the name of truth! 

Yet, at the same time, there is so 
much good and useful stuff out there 
that one would have to say that the 
Web is an indispensable tool for today's 
active hobbyist. Browse and enjoy, but 
keep your guard up! 

Over the past couple of days, I've 
"surfed" many of the antique -radio 
pages on the Web, trying to come up 

with a structure for introducing the 
available resource to readers of this 
column. Time after time, I found myself 

returning to the Web site of Antique 
Radio Classified (ARC) magazine. As 
most of you know, that well -known 
publication is a major marketplace for 
the buying and selling of antique -radio 
items. If you are new to the Web, I 

would recommend the site as a very 
good place to get started. The URL for 

connecting to ARC is http://www.anti - 
queradio.com/. 

At that site, you'll find articles from 
current and past issues, a picture 
gallery of antique radios, and much 
material of interest. But I want to call 

Ede at Y 

Location 

your attention to the extensive compi- 
lation of links to other antique -radio 
Web sites. To see them, just click on 

Radio on the Web on the Table of 

Contents page. 
As this is being written, the compila- 

tion contains almost 75 hypertext site 

listings; you can visit any site by clicking 
on its name. The sites are divided into 

the following categories: Clubs /Muse- 
ums, Collections and Individuals, 
Resources, Publications, For Sale /Ser- 

vices /Etc., and Other Sites. 
Browsing through the Clubs /Mus- 

eums category, I noted that The 
Antique Radio Wireless Association, in 

addition to basic information on the 

club, was offering complete information 
on its big annual conference in 

Rochester, New York. The Bellingham 
Antique Radio Museum caught my 

interest with its chronologies of the 

development of radio and radio broad- 
casting. The California Historical Radio 

Society was presenting a very useful 
array of restoration tips. 

Moving down to Collections and 
Individuals, I browsed through the 
Classic Radio Gallery, which showcas- 
es the extensive collection of Merrill 

Mabbs. Then I looked at a couple of 

special- interest sites: Eric Braun's 
Wireless Postcard Page and Mr. 

Transistor (of London, England). On 

both of those pages, the proprietors 
show interesting examples from their 
collections, their expertise, and 

continued on page 67 
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Coming Trends 
This is the first issue of the year. In 

honor thereof, I want to discuss 
some of the biggest issues confronting 
the computer industry, and give my 
totally personally biased prognosti- 
cations about what's coming up. The 
issues fall into four categories: hard- 
ware, networking and Internetworking, 
applications and utilities, and business. 

HARDWARE 
The biggest hardware thing to hap- 

pen to the computer industry in a 
decade was not the advent of the Pent- 
ium, nor CD -ROM discs, nor cheap GB 
size hard drives. The biggest thing was 
the availability in 1996 of cheap, abun- 
dant semiconductor memory. Prices are 
currently hovering around $120 for 16 
MB. That means you can put 64 MB of 
RAM in a PC for about $500; and 
there's no reason not to. Pricing is still 
dropping, so when you read this column 
you should be able to do much better. 

That in turn means there's a whole 
new set of rules, as far as the kinds of 
operating systems we can run, the 
applications we can use, and the data 
we can manipulate. If we had memory 
this cheap back in 1987, when IBM 
and Microsoft introduced OS /2, we 
might all be running OS /2 today. 
Running several huge applications on 
a 64 -MB- equipped machine is not only 
possible, but painless. Doing multime- 
dia kinds of things (audio and video) is 
infinitely more pleasurable. 

One upcoming hardware trend to 
look forward to is USB (Universal 
Serial Bus). USB is a standard that 
promises to make installing computer 
peripherals literally as easy as snap- 
ping in a telephone extension. USB 
provides a high -speed bus that current 
peripherals (mouse, keyboard, CD) 
can use, as well as a newly emerging 
category of what we traditionally think 
of as consumer -electronics devices, 
including things like audio systems, 
video systems, and digital snapshot 
cameras. 

The biggest question is digital video 
disc (DVD) technology -will it or won't it 

66 succeed? CD -ROM technology is basi- 

cally maxed out; we're already seeing 
multi -CD applications and databases. 
The computer industry already needs 
something like DVD, and if the enter- 
tainment industry doesn't take its foot 
off the brake, the computer industry will 
do something on its own. 

What the entertainment industry 
doesn't realize is that no matter what 
copyright and encryption schemes it 

comes up with, hackers will inevitably 
find ways to crack them. If the enter- 
tainment industry was smart, it would 

BY JEFF HOLTZMAN 

tiresome. Interrupted file transfers and 
servers that suddenly drop off -line are 
even more so. Home users may or may 
not find that acceptable, but business 
users absolutely will not. What will hap- 
pen then is that the industry will seg- 
ment into layers providing various 
tradeoffs among reliability of service, 
cost, and some kinds of value- adding 
features such as tech support. There is 
little doubt that the big telecom compa- 
nies (AT &T, MCI, and Sprint) are going 
to eat the vast majority of the small 
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sites to see 

Dedicated 
Access; we 

Will large Telcom companies like 
days? It looks possible. 

AT &T dominate 

find ways to add value to the non -copy- 
able portions of these products, such as 
the packaging. For example, most peo- 
ple I talk with who are old enough to 
have any sizable investment in vinyl 
LPs have little love for audio -CD pack- 
aging. We wouldn't want to give up the 
totally superior signal quality of CDs, 
but we nonetheless miss album -cover 
art and liner notes. 

NETWORKING 
Internet this, Internet that. What a 

bore. Delayed and failed log -ins are 
becoming more and more frequent and 

the ranks of Internet providers in the coming 

ISPs (Internet Service Providers) for 
lunch. Whatever else you do, don't sign 
any long -term agreements for Internet 
services. 

Then there's electronic commerce, 
that is, buying and selling products and 
services via the Internet. Already you 
can buy everything from music to soft- 
ware to stocks and bonds, and the 
trend is only going to increase. Perhaps 
we can look forward to the day when all 
purchases are made this way, totally 
eliminating the need for cost -inflating 
middle -men. In the process, we may 
create yet another dependent segment 
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of society. I wonder, how would we deal 
with that? 

SOFTWARE 
The major issue here is that of 

monolithic applications (and suites of 

applications) versus smaller, more 
modular, distributed chunks of soft- 
ware, downloaded and updated on 

an as- needed basis. 
The distributed architecture makes 

sense technically, and is in a sense a 

continuation of trends most evident in 

the transition from mainframes to 
minis to PCs. But it doesn't fit the 

model that has been driving the PC 

portion of the computer industry for a 

decade and a half. Microsoft, for all 

intents and purposes having won the 
application suite wars, now by default 
owns that monolithic vision, hence it 

will be up to the company to defend 
it -or to change it. Again I think we'll 
see a tiered approach, ranging from 
everything -including- the -kitchen -sink 
CD -based application suites to mini - 

apps based on Microsoft's ActiveX (for- 
merly OLE Controls) technology. The 

question is what, if anything, will occu- 
py the middle tier. 

Then there's the issue of Java vs. 

ActiveX, and Java vs. the monolithic 
suites. According to proponents, Java 
can be used to build everything across 
all tiers. However, we've seen no signif- 
icant large -scale Java -based software 
to date. Java also has significant tech- 
nical lapses, such as an incomplete 
range of application programming inter- 

faces (APIs), and only moderate sup- 
port from third -party tool vendors. 

Java's biggest strength is not techni- 
cal, but market -related: Java is not a 

Microsoft technology. Regardless of its 

technical merits or lack thereof, there 
may just be enough anti -Microsoft sen- 
timent in the industry to find ways of 

working around, surmounting, evolving, 
or overcoming Java's relative immaturi- 

ty, and thereby pushing development of 

compelling new applications. 

BUSINESS 
I guess the key point to be made in 

the context of a technical magazine 
like this one is that the battle is not 

technical. It is not about superior tech- 
nology. It is about dollars. It is about 
power. It is about control. Anybody 
who tells you otherwise is naïve. 

Another extremely important point is 

that computer- industry innovation used 

to be measured internally, according to 

internal standards. Now the focus is 

outward and based on interfacing - 
interfacing with Hollywood and Nash- 
ville, with AT &T and MCI, with VISA and 

MasterCard. 
To the extent that these outside 

influences are helping the PC industry 
mature, they are good. Solutions to the 

problems facing the industry may not 

be any closer, but the change to a more 

global context for developing solutions 
will benefit everyone. 

ANTIQUE RADIO 
(continued from page 65) 

extend invitations to trade. I was also 
charmed by Phil's old Radios, a very 
sophisticated and graphically beautiful 
site. Those interested in construction 
Web sites will find it to be an excellent 
model. In addition to displaying Phil's 

collection, the site contains a very com- 
plete list of antique -radio resources. 

What first caught my eye in ARC's 
Resources category was the Broadcast 
Pioneers Library of the University of 

Maryland Library system. In addition to 

cataloging the museum's holdings or 

recordings and scripts, the site also 

offers soundbites of several early com- 
mercials that can be downloaded to 

your computer. More soundbites are 
available at Radio Days: A Soundbite 
History, James Widner's page. 

Moving along to Jim Hawkins Radio 
Room, I was treated to a photo tour of 

the Voice of America Relay site at 

Greenville, North Carolina. Padgett's 
Trans -Oceanic Page contains model 
identification information and restora- 
tion lore invaluable to any collector of 

these sets. Finally, Rich Samuel's 
Broadcasting in Chicago, 1921 -1989 
featured a virtual tour of the NBC 
Merchandise Mart studios as they 
appeared in the early 1930s. 

In the Publications section, I took a 

look at Horn Speaker, which featured 
excerpts from current and past issues 
of Antique Radio Classified as well as 

reprints of vintage articles on radio 

repair. Xtal Set Society also presented 
interesting excerpts, including com- 
plete plans on how to build a Quaker 
Oats canister crystal set. 

Looking through For Sale /Ser- 
vices /Etc., I stopped first at Antique 
Radio Grille Cloth (John and Mary 

Okolowicz), where I was able to view an 

online catalog of reproduction grille 

cloth, complete with photographs of all 

styles. The Antique Radio Restoration 

and Repair site offered a nationwide 
radio restoration service covering every 

detail, down to ultrasonic cleaning of 

the knobs. Marty's Home Page (Marty 

Bunis) offered several items for sale 

and showcased a test version of the 

CD -ROM version of his Collector's 
Guide to Antique Radio. 

Finally, under Other Sites, I viewed 

an edition of Antique Radio Col - 

lector-a very interesting electronic 
magazine. I also took a look at Chuck 

Schwark's Home Page, showing his 

extensive collection of wood -cabinet 
table models and offering schematics 
and advice on Philco restoration. The 

Transistor Radio Page, another site 

with beautifully designed graphics, 
treats us to excellent photos of classic 
transistor sets and includes a "want- 

ed/for sale" classified section. 
Well, readers, that completes our 

brief tour through the antique -radio 
resources of the Web. We've hardly 
scratched the surface, but I hope your 

appetite is whetted. And one thing is for 

sure -once you start looking, there's no 

end to what you'll find! 

ANTIQUE RADIO CLASSIFIED 

Antique an,..,-- ',;\', A Radio's 
Largest Circulation Monthly. e - 

V Articles, Ads & Classifieds. 
6 -Month Trial: $18.95. 1 -Yr: $36.95 ($53.95.1st Class). 
A.R.C., P.O. Box 802 -L16, Carlisle, MA 01741 

Phone:(508) 371-0512 VISA/MC Fax:(508) 371.7129 

Free Sample! 

INSIDE CRYSTAL SETS 

An easy -to -read book 

or crystal set theory 

and construction opens 

vistas for novices and 

pros alike. Build radios 

like Grandpa did, do it 

better, and know what 

you are doing. The 

Crystal Set Handbook, 

published by The 

Crystal Set Society, is an authentic guide on 

the topic. 
To order The Crystal Set Handbook, send 

$10.95 plus $4.00 for shipping in the U.S. and 

Canada only to Electronics Technology Today 

Inc., P.O. Box 240, Massapequa Park, NY 11762- 

0240. Payment in U.S. funds by U.S. bank check or 

In:ernational Money Order. Please allow 6 -8 weeks 

fo- delivery. 
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CiRCUIT CIRCUS 
Electronic Sensors 

This visit we're going to explore 
the world of electronic sensors. In 

today's electronic age there are very 
few things that move or operate with- 
out the aid and guidance of some type 
of sensor. The modern automobile is a 
prime example. Just see how far you 
can travel when one of the sensors 
feeding the car's "brain" (microproces- 
sor) goes off to never -never land. 
Unlike the model "T ", duct tape and 
baling wire won't get you down the 
road. It's toe time. 

Sensors don't have to be complicat- 
ed or complex in nature. The simple 
on /off switch is probably the most 
often -used sensor. In a typical manu- 
facturing operation the automated 
equipment uses numerous mechani- 
cally operated on /off switches to feed 
data to the controller. These switches 
tell the controller the location of vari- 
ous moving parts, such as starting 
position, end of travel, and other loca- 
tions in between. 

Anytime a mechanically operated 
sensor can be replaced with a non- 
moving electronic sensor the rate of fail- 
ure will be greatly reduced. In fact most 
failures in our electronically controlled 
world are actually mechanical in one 
form or another. Basically, if it moves, it 

will eventually wear out and fail. 
Our first group of non -moving, non - 

mechanical replacement sensors are 
light operated. That is perhaps one of 
the most popular types of sensor in 
use today. 

SEE -THROUGH SENSOR 
In our first circuit (see Fig. 1) an 

+12V 

Q2 
2N3906 

RY1 
12V 

Fig. 1. Any opaque object blocking the light 
path between LEDI and QI will cause RYI to 

68 open. 

PARTS LIST FOR THE 
SEE -THROUGH SENSOR 

(Fig. 1) 

SEMICONDUCTORS 
Q1-NPN photo transistor (Mouser L14G2 

or equivalent) 
Q2- 2N3906 PNP transistor 
D1-1N4002 silicon diode 
LED1- Infrared light- emitting diode 

(Mouser LED55C or equivalent) 

RESISTORS 
(All resistors are 1i4 -watt, 5% units.) 
R1-10,000-ohm 
R2 -1000 -ohm 
R3-820 -ohm 

ADDITIONAL PARTS AND MATERIALS 
RY1 -12 -volt DC relay 
Power source, wire, solder, etc. 

infrared emitter LED (LED1) is aimed 
at an infrared photo transistor (Q1). As 
long as the IR light path remains unin- 
terrupted between the two, transistor 
Q2 will keep relay RY1 closed. Any 
opaque object blocking the light path 
will cause RY1 to open. 

This circuit is a see -through -type 
light sensor. Such units are often used 
as part-in -place detectors and parts - 
counter sensors. 

LIGHT-BLOCK SENSOR 
The IR sensor circuit shown in Fig. 

2 reverses the output operation of the 
circuit in Fig. 1. In this new circuit, 
relay RY1 remains open until the light 
source is blocked. As long as the IR 

light source is uninterrupted, photo- 
transistor Q1's collector voltage is near 
zero. The voltage at Zener -diode D2's 
cathode is too low for conduction, 
keeping transistor Q2 off and the RY1 

open. 
These first two sensor circuits are 

useful as shown but each uses an 
electromechanical output relay that 
could fail long before the IR semicon- 
ductors cease to operate. One simple 
solution to the problem is to remove 
the relay and use the transistor's out- 
put as a source or sink input to an 
electronic controller. 

An example is the PLC (Program- 
mable Controller), which is used in 

BY CHARLES D. RAKES 
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Fig. 2. In this circuit. RYI remains open until 
the light path between LEDI and QI is blocked. 

PARTS LIST FOR THE 
LIGHT -BLOCK SENSOR (Fig. 2) 

SEMICONDUCTORS 
01 -NPN photo transistor (Mouser L14G2 

or equivalent) 
Q2- 2N2222 NPN transistor 
D1-1N4002 silicon diode 
D2 -6 -volt Zener diode 
LED1- Infrared light- emitting diode 

(Mouser LED55C or equivalent) 

RESISTORS 
(All resistors are 1t4-watt, 5% units.) 
R1-10,000-ohm 
R2-100,000-ohm 
R3-820-ohm 

ADDITIONAL PARTS AND MATERIALS 
RY1 -12 -volt DC relay 
Power source, wire, solder, etc. 

manufacturing plants throughout the 
world. This electronic marvel started out 
many years ago as a replacement for 
large banks of relays, timers, and 
mechanical sequencers used to control 
manufacturing equipment. 

PLC INTERFACE 
Our next circuit, shown in Fig. 3, is 

an IR sensor with a timed positive out- 
put pulse that will operate with older 
and slower PLCs. Some of the early 
PLCs have scan times of 15 or more 
milliseconds. A part on a fast -moving 
manufacturing line could pass by and 
not be seen by the controller. 

The sensor's extended output pulse 
may by set, by R3, to a time period 
longer than the controller's scan time. 
The sensor may also be used as a 

stand -alone circuit to operate a 
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Fig. 3. This IR sensor, with a timed positive -out- 
put pulse, will operate with older and slower 
PLCs. 

PARTS LIST FOR THE 
PLC INTERFACE (Fig. 3) 

SEMICONDUCTORS 
IC1 -555 timer, integrated circuit 
Q1 -NPN photo transistor (Mouser L14G2 

or equivalent) 
LED1- Infrared light- emitting diode 

(Mouser LED55C or equivalent) 

RESISTORS 
(All fixed resistors are 14-watt, 5% units.) 
R1-820-ohm 
R2- 100.000 -ohm 
R3- 100,000 -ohm potentiometer 

ADDITIONAL PARTS AND MATERIALS 
C1- 0.05 -p,F, ceramic -disc capacitor 
C2- 4.7 -p.F, 25 -WVDC, electrolytic capac- 

itor 
Power source, wire, solder, etc. 

counter, a valve, an indicator, or any 
other electrically controlled device. 

As long as nothing is blocking the 
IR light source, the emitter of photo- 
transistor Q1 is high and 555 -timer IC1 

is set in the ready state. When an 

object blocks the light source, Q1 turns 
off sending a negative pulse to the trig- 
ger input at pin 2 of IC1, producing a 

timed output pulse. The values of R3 
and C2 determine the length of the 
output pulse. Larger values produce 
longer output pulses. 

REVERSED PLC 
INTERFACE 

Our next IR sensor circuit (see Fig. 

4) operates similarly to the preceding 
sensor with one important difference - 
its function is reversed. In other words, 
the circuit's timed output pulse doesn't 
occur until photo- transistor Q1 is 

unblocked. 
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Fig. 4. The timed output pulse in this circuit will 
not occur until photo - transistor QI is unblocked. 

PARTS LIST FOR THE 
REVERSED PLC INTERFACE 

(Fig. 4) 

SEMICONDUCTORS 
IC1 -555 timer, integrated circuit 
Q1 -NPN photo transistor (Mouser L14G2 

or equivalent) 
LED1- Infrared light- emitting diode 

(Mouser LED55C or equivalent) 

RESISTORS 
(All fixed resistors are 114 -watt, 5% units.) 
R1- 100,000 -ohm 
R2- 10,000 -ohm 
R3-820 -ohm 
R4- 100,000 -ohm potentiometer 

CAPACITORS 
C1- 4.74LF, 25 -WVDC, electrolytic 

25 -WVDC, electrolytic 
C3- 0.05 -1.1,F, ceramic -disc 

ADDITIONAL PARTS AND MATERIALS 
Power source, wire, solder, etc. 

As long as an object remains 
between LED1 and Q1, no output 
occurs. But as soon as the object 
moves out from between the LED and 
photo transistor, IC1 (again, a 555 
timer) is triggered, producing a timed 
output pulse. This circuit may be used 
to indicate when a part has moved 
away from a location. 

REFLECTIVE SENSOR 
The IR sensor circuit shown in Fig. 

5 produces an output when LED1's 
light is reflected from an object back to 
photo- transistor Q1. The LED and 
photo transistor should be mounted 
parallel to each other and aimed in the 
same direction. 

Without a reflective object the volt- 
age at the input of the LM339 com- 
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CONSTRUCTION 

High Power 
Audio Amplifier 

Construction 

8P277- Here's background and practical de- 

sign information on high power audio ampli - 
fiers capable of 300 ±400 watts r.m.s. You'll 
find MOSFET and bipolar output transistors in 

inverting and non -inverting circuits. To order 
your copy send $6.25 plus $3.00 for shipping 
in the U.S. and Canada to Electronic Technol- 
ogy Today Inc., P.O. Box 240, Massapequa 
Park, NY 11762 -0240. U.S. and Canada only. 

Payment in U.S. funds by US bank check or 
International Money Order. Please allow 6 -8 

weeks for delivery. MAO3 
71 
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R5 
100K 

PERIOD 

+12v 

Fig. 5. Unlike the other sensors, this circuit produces an output when LEDI's light is reflected from 
an object hack to photo-transistor Ql. 

PARTS LIST FOR THE 
REFLECTIVE SENSOR (Fig. 5) 

SEMICONDUCTORS 
IC1 -LM339 comparator, integrated cir- 
cuit 
IC2 -555 timer, integrated circuit 
Q1 -NPN photo transistor (Mouser 
L14G2 or equivalent) 
LED1- Infrared light- emitting diode 
(Mouser LED55C or equivalent) 

RESISTORS 
(All fixed resistors are 1/4 -watt, 5% units.) 
R1-820-ohm 
R2, R6- 100,000 -ohm 
R3 -4700 -ohm 
R4- 10,000 -ohm potentiometer 
R5- 100,000 -ohm potentiometer 

CAPACITORS 
C1- 0.1 -RF, ceramic -disc 
C2- 0.05 -µF, ceramic -disc 
C3- 4.7 -µF, 25 -WVDC, electrolytic 

ADDITIONAL PARTS AMD MATERIALS 
Power source, opaque tubing for 01 and 
LED1, wire, solder, etc. 

parator (IC1) is at or near ground 
level, and the output at pin 1 of IC1 is 
high. When the photo transistor 
detects a reflected light signal, the 
voltage at O1 's emitter goes high 
causing the comparator's output to go 
low. The 555 timer (IC2) is then trig- 
gered, and produces a timed output 
pulse at pin 3. 

The circuit's sensitivity is set by R4 
and its output time period by R5. You 
can alter the circuit's function to oper- 
ate like the sensor in Fig. 4 by revers- 
ing the connections to input pins 6 and 
7 of IC1. With this simple modification 
an object must move in front of the 
sensor and then move away for an 
output to occur. 

Note that in this circuit, as well as in 
72 the next one, all of the unused input 

and output pins of the LM339 must be 
tied to circuit ground. 

TOUCH SENSOR 
Our next sensor circuit (see Fig. 6) 

is a basic two -contact touch -switch 
sensor circuit. At its heart is an LM339 
comparator (IC1). The negative input 
(pin 6) of IC1 is tied to the positive sup- 
ply through R2 (which is actually two 
22- megohm resistors connected in 

series), while the positive input (pin 7) 
is connected through R1 (made up of 
two 22- megohm and one 10- megohm 
resistor in series). 

+12v 

Fig. 6. The circuit shown here is a basic two - 
contact touch- .switch .sensor. 

PARTS LIST FOR THE 
TOUCH SENSOR (Fig. 6) 

RESISTORS 
R1 -54- megohm, 114- or 112 -watt, 5% (see 
text) 
R2- 44- megohm, 1/4 or 1/2-watt, 5% (see 
text) 
R3 -1000 -ohm, 114 -watt, 5% 

ADDITIONAL PARTS AND MATERIALS 
ICI -LM339 comparator, integrated circuit 
LED1- Light -emitting diode, any color 
Power source, touch contacts, wire, solder, 
etc. 

The comparator's output is normal- 
ly low, keeping LED1 from turning on. 
When contact is made between the 

two touch contacts the condition 
reverses, turning IC1 off and allowing 
LED1 to light. 

Well, it looks like we've used up our 
allotted time this go- round, so tune in 

again next issue and we'll look over 
some more sensor circuits. 

NEW PRODUCTS 
(continued front page 10) 

For more information, contact Paradise 
Multimedia Products, 811 East Arques 
Avenue, MS 80, P.O. Box 3409, 
Sunnyvale, CA 94088 -3409; Web: 
http://www.paradisemmp.com. 

CIRCLE 85 ON FREE 
INFORMATION CARD 

ANTENNA -TUNER TUNER 
MFJ Enterprises' MFJ -212 Match- 
maker lets you tune up your antenna 
tuner quickly, easily, and safely(without 
transmitting a single milliwatt! Because 
there's no radiated power, you can't 
cause ORM. You can also precisely 
tune your antenna tuner for a 1:1 SWR, 
with no additional tweaking required. 
The MFJ -212 protects your transceiver 
and antenna tuner by helping to avoid 
overheating and arcing caused by high 
SWR and long tune -ups. 

The device is easy to use(simply 
plug it between your transceiver and 
your antenna tuner. Tuning noise is 
modulated so that it will be easy to rec- 
ognize. If you accidentally transmit, 
MFJ's RF Guard automatically bypass- 
es your unit to prevent damage. 

The MFJ -212 Matchmaker works 
with all transceivers from 160 to 6 
meters. It is powered by a 9 -volt alka- 
line battery or the optional MFJ -1312B 
12 -volt DC, 300 -mA power supply. 

The MFJ -212 Matchmaker costs 
$79.95; the optional power supply 
costs $12.95. For additional informa- 
tion, contact MFJ Enterprises, Inc., P. 

O. Box 494, Mississippi State, MS 
39762; Tel. 800 -647 -1800 or 601 -323- 
5869; Fax: 601 -323 -6551. 

CIRCLE 86 ON FREE 
INFORMATION CARD 
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ELECTRONICS LibRARy 
THE TELECOMMUNICATIONS 
INFORMATION MILLENNIUM: 
A Vision and Plan for the Global 
Information Society 
by Robert K. Heldman 

Grounded in solid fact and informed 
thinking, this forward- looking book thor- 

oughly examines and analyzes all the 

obstacles, as well as the many potential 
benefits, of creating an interactive pub- 
lic information network. It postulates a 

feasible vision for the future in telecom- 
munications and presents a plan of 

action for implementing it. 

The book defines tomorrow's tele- 

GAMPOIN IAaQnwN01 

Telecommunications 
Information 
Millennium 

N.. 

A llisinn and Plan for the 
Global Information Societ j 

with contributions by T. A. eystrrycki 

communications opportunities in terms 
of today's plans and strategies, the cur- 
rent approaches that successfully 
match the right network services to the 
right application. It covers narrowband, 
wideband, broadband, and wireless 
information, and discusses in detail the 
information highway and the informa- 
tion marketplace. The book examines 
the technical possibilities and the mar- 
ket opportunities that will become avail- 
able with a new family of networks, 
products, and services. In addition, it 

explains the regulatory, financial, and 
technical hurdles that must be over- 
come to make a public data network a 

reality. The book presents a realistic 

blueprint for the construction of a public 
data network that is fully interactive. 

The Telecommunications Inform- 
ation Millennium: A Vision and Plan for 

the Global Information Society costs 
$24.95 and is published by McGraw - 
Hill Book Company, 11 West 19th 

Street, New York, NY 10011; Tel. 800 - 

2-MCGRAW. 
CIRCLE 90 ON FREE 
INFORMATION CARD 

FIBER OPTIC INSTALLATIONS: 
A Practical Guide 
by Bob Chomycz 

Conventional electrical wire techniques 
do not apply to fiber optics. If you're one 

of the many engineers or technicians 
now required to work with fiber optics, 
this book can fill a gap in your training 
with a wealth of practical information on 

fiber -optic systems. Using straightfor- 
ward language and a non -mathematical 
approach, the book provides the princi- 
ples for installing and operating safe, 

efficient fiber -optic systems. 
The book offers reliable information 

to speed your projects along, including 
safety measures specific to fiber -optic 

FIBER OPTIC 

INSIRLLRTION 

work, handling techniques, outdoor 
and indoor cable installation, splicing 
and termination methods, using patch 

cords and connectors, power meter 

and OTDR test procedures, lightwave 
equipment, system integration, and 
maintenance procedures. It helps you 

understand commissioning, testing, 
troubleshooting, and repairing. 

Fiber Optic Installations: A Practical 
Guide costs $45 and is published by 
McGraw -Hill Book Company, 11 West 
19th Street, New York, NY 10011; Tel. 

800 -2- MCGRAW. 
CIRCLE 91 ON FREE 
INFORMATION CARD 

MICROWAVE RING 
CIRCUITS AND ANTENNAS 
by Kai Chang 

Dedicated specifically to ring circuits 
and antennas, this guide to microwave 
circuit design and operation includes 
theoretical analyses and a wealth of 

practical applications. It covers most 
ring resonators and cavities as they 
are used in a variety of transmission 

MICROWAVE 

RING CIRCUITS 2,i 
ANTENNAS 

lines, including microstrip, slotline, 
waveguide, and coplanar waveguide. 

The book opens with a general intro- 

duction to the ring circuit, its history, and 

its past and present applications. It then 
presents a general discussion of analy- 
sis, theory, modeling, modes, coupling 
methods, and perturbation methods of 73 
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ring resonators. Next, the book intro- 
duces electronically tunable and switch - 
able ring resonators. Much of the book 
is devoted to the application of ring cir- 
cuits to microwave measurements, fil- 
ters, couplers, and magic -Ts, as well as 
their use in mixers, active antennas, 
oscillators, and optoelectronics. 

Microwave Ring Circuits and An- 
tennas costs $98 and is published by 
John Wiley & Sons, Inc., 605 Third 
Avenue, New York, NY 10158 -0012; 
Tel. 800 -CALL -WILEY. 

CIRCLE 92 ON FREE 
INFORMATION CARD 

PRINTED CIRCUITS 
HANDBOOK: 
Fourth Edition 
edited by Clyde F. Coombs, Jr. 

For almost three decades, this definitive 
reference has provided comprehensive 
coverage of all aspects of the design, 
engineering, fabrication, and assembly 
of printed- circuit boards. The handbook 
will be useful to those just entering the 
printed- circuit field as well as experi- 
enced professionals seeking a single - 
volume reference that will allow them to 
stay competitive into the 21st century. 

The fourth edition provides the same 
type of practical problem -solving infor- 
mation as its predecessors, but has 

.. N 

it r 7,1 1. 

been fully revised for the 1990s and 
beyond. Written by a team of industry 
experts, the book contains information 
on such topics as designing and engi- 
neering for performance and manufac- 
turability, developing an effective 
computer -aided design process; select - 

74 ing computer tools for PCB design and 

simulation, understanding and using 
SMT and MCM technologies, develop- 
ing partnerships with the board and 
assembly suppliers, advanced materi- 
als and processes to take advan- 
tages of new components, and realistic 
acceptability standards for boards and 
assemblies. The book offers expanded 
sections on new component packages 
and design, and new chapters that pro- 
vide industry- standard guidelines for 
inspecting boards and assemblies. 

Printed Circuits Handbook: Fourth 
Edition costs $89.50 and is published 
by McGraw -Hill, Inc., 1221 Avenue of 
the Americas, New York, NY 10020; 
Tel. 800 -2- MCGRAW. 

CIRCLE 93 ON FREE 
INFORMATION CARD 

SOLUTIONS '96 
from American Power Conversion 

This 65 -page, full -color catalog is filled 
with information and products to protect 
your company's computers and net- 

PRINTED 

CIRCUITS 

HANDBOOK 
Yt9 EDIT!,.' 

works from power spikes and surges. It 

features tutorials explaining how power 
problems can cause catastrophic dam- 
age to electronic equipment and how to 
match power -protection products to 
your needs, and provides answers to 
the most commonly asked power -pro- 
tection questions. Aimed at home 
offices and small businesses as well as 
large corporations, the catalog offers 
protection devices for workstations, 
PCs, peripherals, modems, LANs and 
WANs, servers, and datacenters. Other 
products include power conditioners 
and back up power systems. 

Solutions '96 is free upon request 

from American Power Conversion 
(APC), 132 Fairgrounds Road, P.O. 
Box 278, West Kingston, RI 02892- 
9920; Tel. 800 -4APC or 401 -7889- 
5735; Fax: 401 - 789 -3180; Web: 
http://www.apcc.corn. 

CIRCLE 94 ON FREE 
INFORMATION CARD 

WORD FOR WINDOWS 
FOR BUSY PEOPLE 
by Christian Crumlish 

How do you learn to use a new program 
when your schedule is already filled to 
overflowing? This book makes it possi- 
ble to learn how to use Word for 
Windows 95 even when you think you 
don't have a minute to spare. It is aimed 
at people who need to know the essen- 
tials of Word, but need to learn them 
over lunch or in a few brief evening ses- 
sions. 

The book cuts to the chase, giving 
you the precise steps you need to get 
your word processing or desktop pub- 
lishing done quickly and accurately. It 

offers the right blend of shortcuts and 
vital skills to help you learn what you 
need, and then move on. Its step-by- 

WI ND O WS 
FOR BUSY PEOPLE 

IN& C h r i s t i a n C r u m l l a h 

e.:. 

step instructions and imaginative illus- 
trations reveal the program's new 
interactive features and impressive 
desktop -publishing capabilities. 

The book uses several time -saving 
strategies. Quick reference sections at 
the beginning of each chapter demon- 
strate the essential tasks and features. 
It also presents tried -and -true short- 
cuts, advice on how to avoid time -con- 
suming pitfalls, clever definitions to help 
you learn and remember the jargon, 

continued on page 76 
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SCANNER SCENE 
Area 51 Listening 

Life is always getting easier, as 
proven by the Optoelectronics 

Scout handheld frequency counter. 
This amazing device excels at locating 
and finding active frequencies between 
0 and 1400 MHz (1.4 GHz). 
Automatically and unattended, the 
Scout will store 400 discrete frequen- 
cies. All stored frequencies can be eas- 
ily recalled for viewing or deletion. The 
Scout also records how many hits (up 
to 225) it records on each frequency 
stored in its memory. 

There's a 10 -digit LCD readout 
that's backlit for night operation. The 
display includes a 16- segment RF sig- 
nal- strength bar graph. Distinctive 
audio beeps indicate frequency hits, 
and there's a pager -style vibrator for 
discrete recording. 

The Scout's sensitivity is better 
than 1.011V between 30 and 900 MHz. 

When connected to an AOR 
AR8000 /2000 receiver using the 
optional SAC8000, the Scout will auto- 
matically tune the receiver to its oper- 
ating frequency. Using an Opto- 
electronics interface board, the Scout 
can also do this for the RadioShack 
PRO -2005, PRO -2006, PRO -2035, and 
PRO -2042. 

The Scout can also be used with the 
ICOM R7000, R7100, and R9000 
receivers. The Scout captures the fre- 
quency, then automatically tunes the 
receiver to that frequency simultane- 
ously. No more programming or manu- 
al tuning to root out new frequencies. 
You'll discover new and unusual fre- 
quencies galore! 

You can also download stored data 
from the Scout into a PC using an 
Optoelectronics Optolinx serial inter- 
face. 

This is truly next -generation 
advanced scanning, and you'll certain- 
ly want to be in on the leading wave of 
this useful new technology. For more 
information, contact Optoelectronics, 
5821 Northeast 14th Avenue, Fort 
Lauderdale, FL 33334. Their phone 
number is 954 -771 -2050, or you can 
reach them with e-mail sent to 
opto @igc.net. 

CAUGHT IN THE WEB 
Speaking of the Net, a number of 

readers have asked if we know of any 
World -Wide Web sites of interest to 
scanner users. Although there might 
be dozens, the ones that readers have 
told us about are listed in the "Scanner 
Web Sites" box. 

Move into the world of next -generation advam cd 
scanning with the Optoelectronics Scout, a hand- 
held frequency counter that locates active fre- 
quencies between 10 MHz and 1400 MHz. 

However, when you point your Web 
browser to those Web sites, keep in 

mind that sites in general come and 
go. We hope all the information is good 
by the time you read it. But a trip down 
the information highway is relatively 
inexpensive, and while you're explor- 
ing the ones listed here you might 
even find some new ones. 

In the meantime, readers who can 
add to our list are invited to send us 
their information for inclusion in future 
columns. 

AREA 51 
From classics like Close Encounters 

of the Third Kind and E. T.: the 
Extraterrestrial to modern blockbusters 
like Independence Day, we're all 

BY MARC SAXON 

exposed to them. And the "them" refers, 
of course, to aliens. 

It seems that all of the movies and 
TV programs (especially The X- Files) 
about space aliens have honed the 
public's interest in such matters. The 
recent discovery of fossilized Martian 
microbes has served to validate what 
some had previously merely suspect- 
ed: that life forms do exist elsewhere. 

Of course, there are those who 
have insisted that for decades our 
government has been storing, exam- 
ining, testing, and attempting to dupli- 
cate captured UFOs at a secret Air 
Force test facility in the Nevada 
desert. And plenty of scanner enthusi- 
asts out there seem to want to find out 
the truth. 

That base, located at Groom Dry 
Lake, northwest of Las Vegas, lies with- 
in the extensive control zone of Nellis 

Air Force Base. Known as Area 51 (as 

well as Dreamland and Skunkworks), 
it's where the Stealth fighter and other 
high -tech secret aircraft are developed 
and tested. 

Although Area 51 itself is heavily 
secured and off limits to the public, a 

good state highway and the tiny com- 
munity of Rachel are nearby. Area 51 

now attracts a huge number of inquisi- 
tive people hoping to catch sight of the 
strange aircraft being flown, including 
(perhaps) even a UFO! Most of those 
visitors do get to see interesting air- 
craft. Although many bring along scan- 
ners, not many appear to have done 
their homework, and they miss much 
of the action. 

Because this is such a popular 
attraction, let's take a look. When I was 
there, half the scanner owners showed 
up with units that could not receive the 
225- to 400 -MHz military aeronautics 
band. That was their first mistake -it's 
an important band at Area 51. Some 
people didn't think to bring any way to 
power their handheld scanners from 
their vehicles' cigarette lighters, or at 
least to recharge their batteries. That's 
another big mistake -there are no 

RadioShack stores nearby and you 
can't buy replacement alkaline batter- 75 
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SCANNER WEB SITES 

Central Massachusetts 
http: .www.ultranet .comp- bellvill /radio.html 

Northern Pennsylvania 
http:!- www.pitt.edu ruhe 

Long Island 
http.www.li.net/-j4dice/scanli.html 

NYC Fire Department EMS 
http: /iwww.gnn.com.emshighway 

New York State 
http : / /www.frontiernet.nethdstark 

The Scanning Club 
http://www.enter.net/-jheller/index.html 

Scanning Ref. 
http://www.panix.corn/clay/scanning/in- 

dex/html 

ies very easily once the ones in your 
radio go dead. "Power" is the key word 
at Area 51. 

If you visit Area 51, bring along a 
clear, self -sealing, plastic food -storage 
bag for your scanner. Punch a hole for 
the antenna to poke through. Area 51 

is real desert, and the plastic bag will 
keep grains of sand from getting into 
the unit and doing damage. You can 
still operate the scanner with the pro- 
tective bag in place, reaching inside if 

necessary. 
The roving military security patrols 

use (F -1) 142.20 MHz and (F -2) 141.50 
MHz. The base station is on 167.70 and 
409.025 MHz. These are heavy -duty 
dudes, so you don't want to wander into 
any "off limits" zones. Ground -intrusion 
sensors (496.25, 496.275, and 496.30 
MHz) are in use, as well as video sur- 
veillance equipment. 

Among the frequencies in use for 
various aeronautical purposes are 
"Dreamland Control" on 118.7, 125.15, 
253.4, 255.8, 261.1, and 392.1 MHz. 
"Darkstar" (965th AACS) AWACS 
operations are on 376.2 and 391.8 
MHz. The 554th Range Group is on 
238.3, 259.4, 268.2, 293.5, and 389.1 
MHz. The "Skunkworks" is on 264.1, 
264.6, 275.2, 283.7, 289.4, 292.1, 
345.4, 349.3, 379.9, 382.6, 407.40, 
and 407.50 MHz. 

We're always looking for your input! 
Please pass along your frequencies, 
questions, ideas, and what -have -you 
to Scanner Scene, Popular 
Electronics, 500 Bi- County Blvd., 
Farmingdale, NY 11735. See you next 

76 time! 

ELECTRONICS LIBRARY 
(continued from page 74) 

and worthwhile Word habits to pick up. 
Word For Windows 95 for Busy 

People costs $22.95 and is published 
by Osborne /McGraw -Hill, 2600 Tenth 
Street, Berkeley, CA 94710; Tel. 800- 
227 -0900. 

CIRCLE 95 ON FREE 
INFORMATION CARD 

ELECTRONIC FILTER 
DESIGN HANDBOOK: 
Third Edition 
by Arthur B. Williams & Fred J. Taylor 

This classic guide to filter design has 
been completely updated, and now 
includes software with new computer - 
aided design and analysis programs. 
The third edition provides complete 
coverage of the many recent advances 
in electronic filter design, while main- 
taining its emphasis on practicality. 

The book offers everything you 
need to design an analog or digital fil- 
ter. A new chapter on switched- capac- 
itor filters presents the underlying 
theory behind the technology, together 
with design examples. Another added 
chapter focuses on the elimination of 
conducted and radiated interference, 
and describes the wide range of filters 
being used for EMI suppression. An 
expanded treatment of digital filters 
includes multi -rate filtering, quadrature 
mirror filters, filter banks, and other 
newly developed architectures. The 
book also provides new coverage of 
digital filter implementation using 

state -of- the -art digital signal proces- 
sors from Texas Instruments, 
Motorola, Analog Devices, and AT &T. 

Electronic Filter Design Handbook, 
Third Edition, costs $79.50, including 
disk, and is published by McGraw -Hill, 
Inc., 1221 Avenue of the Americas, 
New York, NY 10020; Tel. 800-2 - 
MCGRAW. 

CIRCLE 96 ON FREE 
INFORMATION CARD 

GO MOBILE AT 500 WATTS 
from SGC, Inc. 

This pocket -sized book shows readers 
how to install a 500 -watt mobile station 
in one of several automobiles. It has 
chapters on the basic layout of a HF 
mobile system, power for a 500 -watt 
mobile system, antennas and grounds, 
noise and vibrations, and installation. 

The book provides in -depth details 
of actual installations performed by 
SGC technicians in four different vehi- 
cles: a Jeep Cherokee, a Cadillac, a 
GEO Tracker, and a GEO Metro. The 
special installation variables of those 
four vehicles appears in Chapter 7. The 
book makes it clear that those tips 
apply to any manufacturer's gear. 

Go Mobile at 500 Watts costs 
$19.95 and is published by SGC, Inc., 
SGC Building, 13737 S.E. 26th Street, 
Bellevue, WA 98005; Tel. 800 -259- 
7331; Fax: 206 - 746 -6384 or 206 -746- 
6384; e -mail: sgcmktg@aol.com; Web: 
http://sgcworld.com. 

CIRCLE 97 ON FREE 
INFORMATION CARD 
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Paperback Books 

GREAT BOOKS AT BUDGET PRICES 

100 RADIO HOOKUPS 

-#7 -$3.00 
First published in May, 1923 this 
popular booklet went into reprint 
editions nine times. It is packed 
with circuits, theory, antenna 
installation and tips on consumer 
radio receivers that were popular in 

the early 1920's. Antique radio buffs 
and those inquisitive about the early 

days of radio will find this booklet 
an exciting, invaluable and excellent 
reference into the minds of early - 
day radio listeners. Sorry, we 

cannot honor the original 25 -cent 
cover price. 

How to Use 
Op Amps 

RADIO 
HOOKUPS 

cl., 

HOW TO USE OP AMPS 
-BP88 -$5.95 
The engineer's best friend is the op 

amp. This basic building block is 

found in many circuits, analog and 

digital alike. The op amp finds many 

useful purposes such as: 

oscillators, inverters, isolators, 
high- and low- filters, notch and 

band-pass filters, noise generator, 
power supplies, audio, MIDI, and 

much more. Prepared as a 

designer's guide, some limited math 
is used, however engineers and 
hobbyists alike find it a useful text 
for their design needs. 

INTERNATIONAL RADIO 

STATIONS GUIDE -BP255 
-$9.95 

Provides the casual listener, 
amateur radio DXer and the 

professional radio monitor with an 

essential reference work designed 
as a guide for listening tothe 
complex radio bands. Includes 

coverage on Listening to Shortwave 
Radio, ITU Country Codes, 

Worldwide Radio Stations, 
European Long Wave and Medium 
Wave Stations, Broadcasts in 

English and more. 

WIRELESS & 
ELECTRICAL CYCLOPEDIA 
-ETT1 -$5.75 
A slice of history. This early 
electronics catalog was issued in 

1918. It consists of 176 pages that 
document the early history of 
electricity, radio and electronics. It 

was the "bible" of the electrical 
experimenter of the period. Take a 

look at history and see how far we 

have come. And by the way, don't 
try to order any of the radio parts 
and receivers shown, it's very 
unlikely that it will be available. 

1 

ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. BOX 240, Massapequa, NY 11762 -0240 

Name 

Address 

City State Zip 

L 

SHIPPING CHARGES IN 

USA AND CANADA 

$0.01 to $5.00 $2.00 
$5.01 to $10.00 $3.00 
$10.01 to 20.00 $4.00 
$20.01 to 30.00 $5.00 

$30.01 to 40.00 $6.00 
$40.01 to 50.00 S7.00 
$50.01 and above $8.50 

SORRY No orders accepted Number of books ordered 

outside of USA & Canada 

Total price of merchandise S 

Shipping (see chart) S 

Subtotal S 

Sales Tax (NYS only) S 

Total Enclosed 5 

All payments must be in U.S. funds! ET01 J n 
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R(1ROW 
KITS 

WIRELESS FM 
MICROPHONE 
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 buttered wireless 
mike that operates from 80MHz to 120MHz FM, 

the frequency of any broadcast FM radio. Includes 
a mini- electret mike. 6 to 12v DC. SIZE: 1.25' x 1 

WM2 KIT $14.95 

MICRO- MINIATURE 
PHONE 
TRANSMITTER 
We haven't seen a smaller 
phone transmitter than the 
MMPT2 kit. 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 incom- 

ing calls. The MMPT2 is undetectable if properly 
installed. Unit has surface mounted parts, you 
install the leaded parts. Size .45 'x .6' 

MMPT2 KIT $29.95 

MICRO -MINIATURE 
WIRELESS MIKE 
So small you could hide this one 
on some real bugs! It's the small- 
est we've ever seen. With it's 
super sensitive mike it transmits 
a whisper or a room of conversa- 

tion to an FM radio, tunable from 88 to 108MHz FM. 

With a proper antenna it transmits about 1/2 mile. The 
kit is made with surface mounted parts, we have 
already mounted these parts. You install the leaded 
parts. Power requirement 6 to 12v DC. Size .35 "x.9" 

MMWM5 KIT $34.95 

Many of our kits are 
available completely built! 

TV NOTCH 
FILTERS 
FOR CHANNELS 
2 thru 22 
ONLY 

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 DF-222 

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. 

INDUCTANCE METER 
This is the kit everyone has been asking 
for. Turn your digital volt ohm meter into 
an inductance meter. It will read inductors 
3uH to 7MH. Power requirement 9v DC. 
SIZE: 1.75" x 2.5' 
IA -1 KIT $14.95 
IA -1 CABINET $8.95 

TEMPERATURE 
GENIE 
Ever lost frozen food because 
your freezer stopped? The TC- 
2 kit would have saved you 
money. An alarm activates 
when the temperature reaches 

a critical point. Turn ceiling fans on automatically when 
it gets too hot. This kit gives you 100mA of output. 
SIZE: 2' x 1.4' Power requirement 6 to 15V DC. 

If you want to switch more power see our Triac (TP -1) 
or Relay (RP- 1)Power kit. 

TC -2 KIT $7.95 

PHONE 
TRANSMITTER 
Small but mighty,it fits anywhere. 

Phone line powered, never needs 

batteries. Transmits both sides of 

a phone conversation loud and 

clear, wireless, to any FM radio at 

great distances. Variable tunes from 70MHz to 130MHz 

FM. You can also use it as a speaker phone. 
SIZE:1.25" x .6 ". 

TEL -B1 KIT $12.95 

SUPER SNOOPER 
BIG EAR 
Listen through walls, hear 
conversations across the 
room. Add a parabolic reflec- 
tor and hear blocks away. The 
BIG EAR can be hidden about 

anywhere. Makes an ultra sensitive intercom. Can 
be used as a 1.5W AMP. We supply a mini -electret 
mike in the kit. Power requirement 6 to12v DC. 
SIZE:1.75'x 1' 

AA -1 BUILT $29.95 KIT $10.95 

STROBE LIGHT 
Do you need an attention 
getter, warning lighter 
flashing light for model air- 
planes? Then this kit is for 
you. Use it as an emer- 
gency light for your auto, 

radio tower, even use it on your bicycle. Has a variable 

flash rate. Power requirement 6 or 12v DC . 

Size 3.5'x1.9" 

ST -1 KIT $11.95 

DT-3 

DIGITAL THERMOMETER 
The DT -3 kit will turn your digital volt ohm 
meter into an accurate digital thermome- 
ter with .1 degree resolution. Measure 
temperatures from -40° to 250F° The 
remote sensor is .25" sq. and can be 
mounted many feet from the meter. Power 
requirement 9V DC. SIZE: 2" x 1.35' 

KIT $8.95 

FM STEREO TRANSMITTER 
Own your own FM radio 
station. Any stereo sig- 
nal you plug into the 
FMST -100 will be trans- 
mitted to any FM radio 

tuneable from 76 to 108MHz FM. Transmit a wire- 
less 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 trans- 
mission. Complete with stereo input level controls & 

crystal for stereo separation. 9v battery operation. 

SIZE: 1.5 "x2.5 "x 3" 

FMST -100 Cabinet $8.95 Km $29.95 
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CA-1 

CAPACITANCE METER 
This kit will turn your digital volt meter into 
a capacitance meter. Turn that junk box of 
unmarked capacitors into a fortune of 
usable parts. Measure capacitors from 
<2.2pF to 2.2uF.Power requirement 9v 
DC. SIZE: 1.80" x 2" 

KIT $12.95 

RELAY POWER KIT 
Increase the output of any 
kit from 100mA to 3 Amps 
If you need to switch more 
power, up to 300 Watts, 

with the Light Genie, 
Temperature Genie, Timer or Vox kits, use 
the Relay Kit. We supply a two pole relay 1.5 
Amps ea., tie both poles together and get 3 
Amps. Size .75" x 2" 

RP -1 KIT $9.95 

WIDE BAND 
PRE -AMP 
Uses PCB and surface 
mount technology for better 

performance. Use for scan- 

ners, HTs, Frequency counters, Satellite Receivers. It 

amplifies low -level (weak) signals. If the signal is 

extremely low , two amplifiers can be used in a series. 

1 MHz to 2.5 GHz 2.8dB NF 
1dB compression =OdBm 
Gain: 1 MHz- 20dB to 2.5GHz -6dB 
Power requirement: 12v @ 6Ma 

WBA-6 KIT $19.95 

ELECTRONIC 
RAINBOW 

Please add sufficient postage First lb $5.00 Canada $7.00 
Additional LB. Add $1.00 US FUNDS ONLY 

We will accept telephone orders for Visa or Mastercard 

Electronic Rainbow Ind., Inc. 
6227 Coffman Rd. Indianapolis, IN 46268 
CALL 317 -291 -7262 FAX 317- 291 -7269 
INTERNET:www.rainbowkits.com 

I.fasierCard 

VISA. 

6N 
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PLEASE MENTION 
WHEN ORDERING 

Items are subject to availabafr , 

Prices are subject to change without 
any prior notice, 

FLYBACK 
TRANSFORMERS 

CALL 10E1 FREE'r 
1- 800-325_í_v4 i1p'M..'r~ 

$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 

BU -208 TESLA 10 $1.49 
BU -208/0 TOSHIBA 1 4.50 
2N -3055 TESLA 10 0.60 
2N -3773 TESLA 5 1.20 
2SD -1398 SANYO 10 1.49 
2SD -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 1.49 

COLOR CODED 
LEADS HEAVY DUTY 
ORDER N° 56 -500 

11" Long Wire Lead 
Insulated 112" Alligator Clips 
20 Gauge Wire Size 10 Leads 
BLACK, GREEN, RED,YELLOW, WHITE 

SOLDER WICK 
Solder Remover 
Length 5 Feet 

ORDER N4 51 -1050 

850 
Min. 2 pcs. 

TEMPERATURE CONTROLLED sJIN`- 
SOLDERING STATION =x,$64.25 

Replaces 
GOLDSTAR 154 -074R 

ORDER N4 63 -0189 

TUN -O -WASH® 
ORDER NQ 30 -0100 

(CFC feu) 
Fast drying electronics 
grade cleaner for tuners, 
controls and PC boards. 
TUN -O -WASH is excellent cleaner and 
degreaser for tuners, controllers and PC boards. 

Designed for cleaning and degreasing 
consumer electronics Cleans in one step, no 
rinsing required Contains no ozone depleting 
compounds CFC and HCFC free 

Not for use on energized equipment 
12.5 Oz aerosol (12 cans per case) 

UNIQUE REALTIMI 
OSCILLOSCOPE 
BUILT -IN FUNCTION 
GENERATOR 

Order N°50-820 

aM 

1 MHZ FLN( )ION 
GENERATOR 

Features 
Wider than specified 

frequency response High deflection fac- 
tor of 1 mV /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 Jittless trigger circuitry 

CH1 signal 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 500 and TTL Three kinds of 
waveform are available with 500 output Flat output waveform fre- 
quency up to 1 MHz 

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

Manut u OS -9020G 

E2OMHz DUAL TRACE 

VCR ALIGNMENTTOOL KIT 
ORDER # 50- 88824. 
TA .. nat Lrti 

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) 

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

Static Sensitive Devices, Heater Aid 
Led Power Temperature Indicator 
Overheat Protection W/ Temperature Control 
Auxiliary Grounded Terminal 
Comes in digital LED display 
48 Watts soldering iron 

ORDER N° 51 -1035 

DIGITAL MU'LTIMETERS DALCO 
NEW! D:*Z:..1 

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 
2000, 2K, 20K, 200K, 2M, 20M 

Audible continuity response 
lower than 5052 DC Voltage 
200mV, 2V, 20V, 200V, 1000V 
AC Voltage 200mV, 2V, 20V, 
200V, 700V 

ORDER N4 50 -815 

LOGIC Probe 
ORDER N°51 -1015 

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

1925 

SOLDER ROLL 
1 LB Spool 
370 deg F melding point 
Fastest solder 
Alloy 60/40, tin lead, non 
corrosive flux, Diam. 1.2mm 

ORDER N4 51.1005 

Universal Audio /video Remote 
ORDER N °° 82 -1055 

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 0, t, 
lows time to replasce batteries without re- 
programming Programming reminder sticker t¿ 
inside battery compartment Sleep time tor 60 
30. or 15 minutes(according to your TV) Set key 
recessed to prevent accidental deprogramming 
Spanish instruction included. Requires four AAA 
Batteries (not included) 

IMP 

MAGNAVOX 
Smart. Very smart 

Cable 111 brands) 

VCR (68 brands) 

TV (77 brands) 
Compact disc and 

Laser Disc (94 brands) 

4225 N.W. 72nd AVE MIAMI, FLORIDA 33166 TEL : (305) 716 -1016 FAX : (305) 594 -6588 
CIRCLE 150 ON FREE INFORMATION CARD 
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MAZING ELECTRONIC & SCIENTIFIC DEVICES 
L:+álsëlrs, es ce, 

ans ea 
TOY' ty;:' " a+gtritêt Cs' oré. 

y-to- I se 
Laser 

Ray Gun 
Handheld, 

battery operated. 
Produces an intense 

burst of light capable of burning holes. 

LAGUN2 Plans $20.00 
LAGUN2K Kit/ Plans Price on Req 

Visible Beam Gas Lasers 
Millions degree temp equiv. Illuminates low 

level clouds 

Light Shows 

Window Listener 

Optical Projects 

12/115V - 
Science Project 

LAS1KM 1 mw, low cost Kit $69.50 
LGU6K 2.3mw Kit...._ $119.50 
HNE70 5-7mw rea to use ..._ 299.50 

Ion Ray Gun 
Project Energy! 
Star Wars technolog onsbatees 

weapons potential. 10G7K KIVPlens$99.50 

250KV Tesla Coil 
10-14" of Explosive 
Bolts of Lightning! 

Transmit Wireless Energy 

Ion Motors 

Anti- Gravity 

Strange and bizarre 

pyrotechnical effects 

Many other experiments shown in detail 

Award winning science project! 
BTC3 Plans $15.00 

BTC3K Kit/Plans with coil $299.50 

BTC30 Assbld Ready to Use $399.50 

BTC4 Plans, 500KV unit $20.00 

Gravity 
Generator r`% it 
Levitate an object! i? i j I 

Great science fair project. ! ! 

GRAI Plans $15.00 
GRA1K Power Supply Kit/Plans ._$99.50 
GRA10 Assbld Kit/Plans $149.50 

Includes text book on Anti-Grav! the 

cosy to u 
ATTENTION: Experimenters & Resear 
Anti -Gravity, Rail & Coil Guns, Mass Warping, 
Levitation Research, Exploding Water, Propulsion Dri 
Lattice Snapping, EMP etc. Loss -less Energy Charger 
with triggered spark switch. Adjustable 500 to 3KV out 

Charges up to 25KJ Programmable Output 

HEP1 Plans $15.00 
HEP1K Kit/Plans with 500J $399.50 
HEP10 Lab Assembled - to your spec's. HEP10 
Write, call or fax for price & delivery ..slaws connected to potential rail gun system 

4000 Volts loma High Voltage 

Module Ready to use - for many projects 

from hoverboards to pyrotechnics. 

MINMAX4 VV rhea ' c $19.50 

TA Cr 

"Talking" 
Plasma Globe 
Spectacular color. Pulsates tom c, 

sounds!. 8-9', with intensity and sound 

- ontrols. PLASMAI Ready to Use .579.50 

Solid State 

Tesla Coil 
Generate fiery electrical 

plasma discharge 
Powers light and 

objects without contact 
Experiment with electrical and mechanical 

fields. TCL5 Plans $8.00 
TCL5K Kit/Plans 12VDC ..._ $49.50 

Electronic ¡ Caution 

Hynotizer Required 

Control their minds! Programmable 

audible and visual stimuli induces hypnotic 

trances. HYP2K Kit with Book $39.95 
EH2 Hypnosis Book & Plans $14.95 

Cybernetic Earl 
Enhances normal 

( hearing 3-4 times! 
1, Adjustable volume control, 

fits easily into either 
Many, many uses. 

Ready to Use! 
CYBEREAR -$19.951 

3 Mi Telephone Xmitter 
Tune -able 80-130 Mhz Undetectable 

Only transmits when phone is used 

VWPM7K Kit /Plans ...... $39.50 

Extended 
Play 
Telephone Taping System 

Tapes Phone Conversaton Extends 

Tape X4 Check Local Laws before usin!! 
TAP3OX R- . to Use...- ........ . 

ALL 
NE 

Telephone 
Line Grabber1 \ 
Infinity 1Fansmit 
Use tone phone anywher in the world to: 

Monitor your premises avoid break-ins 
Access ongoing calls - longwinded kids 

Control up to 8 appliances in your home! 

Re -direct costly toll calls from pay phones! 

TELCON3 Plans (credit to purch) ..$ 10.00 

TELCON3K Plans/Kit $99.50 
TELCON30 R ., to Use $149.50 

Pioneer a Futuristic 
Weapon! 
Electric Gun - 

prototype designed 
in our lab - Join the research! 

Ballistic Velocities 
Handheld Battery Operated 
Labelled as DANGEROUS Product 

Experiment now before it is dassified as a 

firearm! EGUN1 Plans ..__..._ $20.00 
(Must be 21 for purchase of hardware) 

We can design and build 
high voltage systems 

- to your spec's! 
Call or fax us with your requirements! 

R QINI/rC 

3 Mi Voice Transmitter 
Ultra- Sensitive Mike 

Crystal Clear 
Tunes 80-130 MHz 

FMV1K Kit/Plans 

3 MI Tracker Transmitter 
Tunable Output 

Uses FM Radio 

Excellent Signal Beacon 

HOD1K Kit/Plans _....__.._._ 9.50 

Easily tunable over FM rado. Never needs 
eDROPIN Kit/Plans $ 19.95 

Bounce Laser L stoner 
Aim at window and listen to sounds from 

reflected light. CAUTION - Not for illegal 

use. LWB3 Plans $10.00 
LWB3K 101/Plans (re. `rod)...... $149.50 

HIND CONTR.011 
Places subjects under your © 
control. Programmable audible!. 

& visual stimuli with biofeedback, Induces 

strange & bizarre halucinations without 

drugs. Caution - not FDA approved. 

MIND2 Plans $15..00 
MIND2K Kit and Plans ...... $49.50 
MIND20 Assembled Unit $69.50 

INFORMATION 
v UNLIMITED MC. VISA. COD, Checks accepted Please add 55.00 S & 

Long Range 
'Ultra -Ear" 

20" dish uses satellite 
technology to capture 
distant sounds. PM5 Pia 

PM5K Kit/Plans 

Parabolic Mic 
can hear a 

distant 
whisper! 
UG Mother 
Nature! 

$ 8.00 

$149.50 

Phasor Sonic Blast Pistol 
Rids areas of unwanted pests. 

Trains and conditions wild and 

domestic animals. Great for 
barns, attics, cellars, gardens. 
PPP1K Kit/Plans..._.. $39.50 

Optional Wireless Retrofit transmits 
captured sounds to an FM radio. 

WNW Kit for Wireless 0.lion ....$29.50 

Firedall Gun 
Shoots flaming ball - two sho 

capacity. Great for special effects and 
remote fire starting. CAUTION REQUIRED! 

FIREBALL Plans (dangerous ;boded). $10.00 

See In Total 
DARKNESS! 
High Quality IR Night Vision 

Scope with IR illuminator. 

SD10 Ready to Use $199.50 FAEI 
High Quality Laser Pointer 

LAPN64 15mw equv, 2000' .._ $39.50 
LAPN61 50mw . uy, 4000' $84.50 

1000' Potato Cannon 
Not a Toy! Uses electronic or piez 

ignition. CAUTION REQUIRED! 
POTI Plans (dangerous product)... $10. 

Fo 

Shocker 
Field/ 

Vehicle 
Electrifies 
Make hand and shock balls, shock wands 
and electrify objects. Great payback for 
those wiseguys! 
SHKIK Easy to Assemble Kit $19.50 

Electric 
Charge Gun 
Life is Precious - ) r 

PROTECT ITl 
Stuns & immobilizes attackers 
15 feet away) Check your state 
laws for legality. More knockdown 
power than most handguns. No 
permanent injury. ID coded. 
ECG1 Data 

ECGCreditable to porch) $10.00 
10 Charge Gun, Ready to Use, 

includes FREE Stun Gun! ......... $249.50 

STUN GUNS . sold separately: 
STUN100 100,000 Volts $34.50 
TUN200 200,000 Volts $49.50 

Dept PENT -7, Box 716, Amherst, NH 0303 

Phone: 603- 673 -4730 FAX: 603- 672 -540 
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VISIT US ON THE WEB! 
http://www.amazingl.com 

CATALOG! 
FREE with Order or 

send $1 P&H 

24 Hour Phone 

800 -221 -1705 
Orders Only Please! 
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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 ... 

e Goldstar 

Model OS -9100P : $999.00 
Full 100 MHz Bandwidth! 

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

PROFESSIONAL QUALITY DIGITAL STORAGE OSCILLOSCOPES 

AT AFFORDABLE PRICES! 

Bandwidth 20 MHz 40 MHz 60 MHz 
Model OS -3020 OS-3040 OS-3060 

_ _ - ---- 
SALE Price $1,199.00 $1,599.00 $1,899.00 

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

FREE SHIPPING! 
ON ALL GOLDSTAR EQUIPMENT 

ANYWHERE IN THE U S. 

Excluding AK & Fn 

Pre -Owned Oscilloscope Specials 
B +K Precision 1476 10 MHz $229.00 

Great Starter Scope! 

Tektronix 465 
Tektronix 465B 
Tektronix 475 
Tektronix 475A 

100 MHz 
100 MHz 
200 MHz 
250 MHz 

$599.00 
$699.00 
$799.00 
$899.00 

The Industry Standard of Oscilloscopes 
Dual Channel, Calibrated Delayed Sweep 
Professionally Refurbished 
Aligned & Calibrated to Original Specifications 
.6 Month Warranty - The Longest Available! 

LOWEST PRICES EVER! 
NEW FLUKE MULTIMETERS Sr TEKTRONIX OSCILLOSCOPES 

The Industry Standard in Multimeters 

Model 79 II $172.00 NEW! TEKTRONIX TDS SERIES 
Model 87 $285.00 

SUPER SALE! 

131 C FRIG V 17%Ol! 
MAXTEC INTERNATIONAL COMP. 

20 MHz Sweep /Function Generator 
Model 4040 $499.00 

0.2 Hz to 20 MHz, 5 digit LED Display 
AM & FM Internal or External Modulation 
Sine, Square, Triangle, TTL, CMOS Outputs 
Burst Operation 
External 30 MHz Frequency Counter 

Fotronic Corporation offers the ultimate value in high quality 
test equipment. Our factory -trained technicians completely 
*refurbish, align, and calibrate all Pre -Owned equipment to the 
original manufactures specifications. All New equipment 
shipped from Fotronic goes through a performance test and 
burn -in. This service is unmatched anywhere. Whether the 

equipment you choose is New or Pre -Owned our rigorous 
quality control assures that the product that you purchase will 

be the best possible. Don't Settle for Second Best! 
Call today to discuss your test equipment requirements. 

EW! 

Full line of Oscilloscopes, RF, Video & Audio Test Equipment, //FOTRONIC 
Power Supplies, Meters, Probes and Accessories. " CORPORATION 

P.O. BOX 708 
Medford, MA 02155 

(617) 665-1400 
FAX (617) 665 -0780 
E -Mail afoti @fotronic.com 

MasterCard AME C.O.D. 
Availability of Equipment Subject to Pnor Sale 
Prices Subject to Change Without Notice 
Warranty Details Available Upon Request 

TOLL FREE 1- 800 -99 -METER 
On the Web! 

http:!Iwww.fotronic.com 
1- 800 -996 -3837 
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POWERFUL NEODYMIUM 
MAGNET ASSEMBLY 

Four neodymium, rare - 
earth magnets mount- 
ed on two metal 
plates separated by 
0.35" spacers. Probably 
originally part of a com- 
puter hard -drive assembly. 
Magnets are trapezoidal in shape, approximately 
0.7" on two sides, 0.55" and 0.9" on the other 
two sides and 0.115" thick. Quite powerful for 
their size. 

CAT# MAG -20 $3-5.!.., 

SPECIAL PRICING! 

12 VDC MINI -FAN 

Sunon # KD1206PTS1 
12Vdc, 2.2 W fan. 
60mm X 60mm X 

25mm. Black 
plastic housing. Five 
blade impeller. 18" 
pigtail leads. While 
Supply Lasts! 

g400 
10 for $35.00 

(USED) 
"HI -8" VIDEO CASSETTE 

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

$3óöh 
CAT # VCU -8 

10 for $28.00 100 for $250.00 

POLYMER DOME 
TWEETER 

Infinity SL 
3.7" diameter polymer face plate. 
8 ohm impedance. No specs available. 
Made for Infinity speaker systems. V each 

QUALITY 
PARTS 

FAST 
SHIPPING 

DISCOUNT 
PRICING 

CAT # SK -5 

ATARI "JAGUAR" 
CONTROLLER /KEYPAD 

Cool- looking game controller for the Atari Jaguar 
system. Erogonomically designed black box has 
12 button key- 

pad (0-9, * 

and #), 
separate 
A,B,C buttons, 
pause and option 
buttons and a four - 
way direction button.7' cable 
terminated with hi- density 50 @ 
DB -15 connector. $2 each - 
6.5" X 5" X 1.65" 

CAT # EX -18 10 for $20.00 

STEREO 3.5 MM 
EXTENSION CABLE 

6' shielded cable with stereo 3.5 mm mini - 

phone plug one end, 3.5 mm jack on other end. 

I I 

QS CAT# CB -357 
each 10 for $10.00 

SPECIAL PRICE 
BI -COLOR LED 

RED/ GREEN diffused. 
T 1 3/4 (5mm) Three Legs 0 
Center cathode. 
CAT# LED -63 each 

100 for $29.00 1000 for $250.00 

CALL, WHITE, FAX or E -MAIL For A 
Free 64 

CATALOG. 
Outside the U.S.A. send S2.00 postage. 

SPECIAL PRICE! 
TWIST ON 

F -56 CONNECTOR 
We recently made a large 
purchase of this twist -on co -ax 
connector for RG -6 cable. 
Special pricing while 
the supply lasts. 

CAT #FTO -56R 

100 for $15.00 
500 for $50.00 
1000 for $70.00 

THERMOELECTRIC 
COOLER 

PELTIER JUNCTIONS 

These incredible miniature solid state heat 
pumps raise or lower temperature in a small 
area almost instantly. Utilizing the Peltier 
effect these modules perform the same cool- 
ing or heating functions as freon based refrig- 
erators but they do it with no moving parts, 
and are very reliable. Current applied to the 
device will produce heat on one side and cold 
on the other side, up to 68° C difference 
between the two sides. Modules can be 
mounted in parallel to increase the heat trans- 
fer effect or can be stacked to achieve high 
differential temperatures. 127 thermocouples 
per device. Operates on 3 -12 Vdc. Requires 
a heatsink to prevent overheating. 

1.18" (30 mm) square 
X 0.15" (3.8 mm) thick. i CAT# PJT -1 

1 h 5 for $75.00 

1.57" (40 mm) square 
X 0.15" (3.8 mm) thick. 

26 00 CAT# PJT -2 
each 5 for $110.00 

Quantity Pricing Available! 

ORDER TOLL FREE 1-800-826-5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408 -0567 

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

INTERNET http: / /WWW.allcorp.com/ 
E -MAIL allcorp @allcorp.com 

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

J:1 
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MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E -MAIL or Fax YOUR LIST, 

CIRCLE 28 ON FREE INFORMATION CARD 
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FOR VALUED READERS OILY! 
Save .gyp to 33% on selec- items! 
Take advantage of 
this tremendous offer. r' 

à, Call today, time is limited! j(YL 
To take advantage of these offers, 1 
you must supply this special price code: 

CODE: POP36 

Test Equipment from Tenma, Fluke, 
Hitachi, Leader, B +K 

Name Brand and Low Cost Generic 
Technician's Tools 
OEM and Generic TV /VCR 
repair parts 
Over 10,000 American and 
Original Japanese Semiconductors 

MCM offers a comprehensive line of 
tools and test equipment engineered for 
the repair of computers, TVs, VCRs and 
more. In addition, you will find a wide 
variety of OEM and low cost generic 
TV /VCR parts, passive components and 
semiconductors, over 30,000 items in 
all, stocked and ready to ship. 

\ A 

SAVE 

125 % 

Automobile 115VAC Power inverter 
Powers small AC powered devices from your 
automobile. Ideal for small radios and Ns, 
laptop PCs, battery chargers, lights and more. 
140W continuous output. 200W surge. 

#72.3090 Reg.S7) 45 Sales59.95 

Multi Voltage Regulated Power Supply 
Ideal for projects or any device drawing up to 2A. 
Fully regulated. Rotary selector switch selects 3, 4'k, 
6, 7%, 9 and 12V. Color coded binding posts make 
connection easy. 

#28-2200 Reg.$2 0 Saleg 6.95 
Prices Effective November 19, 1996 through January 4, 1997 

Hours: M -F 7 a.m. -9 p.m., Sat. 9 a.m. -6 p.m.,EST. 

Micro Vacuum Attachment Kit 
Eight piece kit turns any vacuum into a powerful 
precision mini -vac. Includes three foot hose and 
five nozzle attachments. Great for computers, 
VCRs, stereo equipment and more. 

Sale$ 7.69 #21 -3210 Reg.$1). ) 

Order Toll -Free, or for a FREE catalog, Call... 

1- 800 -543 -4330 
MCM ELECTRONICS® 
650 CONGRESS PARK DR. 
CENTERVILLE, OH 45459 
A PREMIER FARNELL Company 

ncn /0 
Premier 

Distributor 

6s Authorized 

Panasonic 
QuaiNscrIbchnics 

Original Parts 
Distributor 

Fast delivery from distribution centers near Reno, NV and Dayton, OH. CODE: POP36 

CIRCLE 151 ON FREE INFORMATION CARO 
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EARN 
MORE 

MONEY! 
Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

F- T- 

No costly school. No commuting to class. 
The Original Home -Study course prepares 
you for the "FCC Commercial Radio- 
telephone License." This valuable license is 
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 

COMMAMD PRODUCTIO1S 

Learn at home in spare time. 
No previous experience needed! 

FCC LICENSE TRAINING, Dept. 240 
P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME 

ADDRESS 

CITY STATE ZIP 
84 

Forest 
Electronic 
Inc. 

Are you overpaying .. . 

... your cable company? 

Y o u are if .. . 

... 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. 

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: 813- 376 -7801 

Al 6600 
PHONE TAP DETECTOR 
DETECTS: 

Radio Frequency Taps 
Series and Parallel Taps 
Line Impedance Taps 
Extension Phone Listeners 

PRORETAP 
DETECTOR 

$149.95 

AI 2100 
VIBRATING TRANSMITTER DETECTOR 

DETECTS: 
Body Wires 
FM Wireless Mics 
AM Transmitters 
UHF Transmitters 

Al 5500 
COMPLETE SAFETY SYSTEM 

DETECTS: 
All Phone Taps and Extension 
Phone Listeners 
All Body Wires, Wireless Mics, 
AM /FM and UHF Transmitters 

DEFEATS: 
All Body Wires, Transmitters and Distance Microphones 
with its built -in white noise generator $379.95 

We alse sell audio C video transmitters, body armor. covert cameras. night vision 
products recordìlg device& tape recorder C video detector& and muck much more 

Request Our 36 -Page Catalog for $5.00, Receive $10.00 OFF First Order 
(FREE WITH ANY PURCHASE) 

$189.95 

OMND/N AMERICAN INNOVATIONS, INC_ 
119 ROCKLAND CENTER -- SUITE 315 NANUET. NY 10954 

Volci: [914) 735 -6127 FAX: 19141735 -3560 
RTTPJ/WWW.SPYSRECOM E -MAL WEBMASTER @SPYSITE.COM 

v 
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SMALLEST 
Wireless Video Transmitters 
Used by hundreds of hobbyists and 
professionals alike in R/C models, 
Robots, Surveillance Video, movie 
Special Effects, and Law Enforcement. 

"... previously, I used expensive wireless units from 
Pelco, MVP, and Supercircuits. Nothing approaches 
the VidLinks in power, picture quality, size, and 
value. Thank you." R. Leslie, CCTV Installer, NY 
"The best... Incredible color, resolution... very easy 
to use... cool." P. Davis, Movie Props, CA. 

Actual Size!!! 

9 Volt 
Battery 

AEG1S. 
T 

YidLihk 100 
tkiv vist+ep. 

',1,41to Trugnvtror 
CAN 3a 

Live Remote Video From $99. 
Full 100 mW RF Power. Range 500ft. to 1 /2mile 

Crystal Controlled 
High -Resolution Full Color/ B &W video 

Fully epoxy encased- no exposed components 
Fully assembled- only two wires to attach 

MONEY BACK GUARANTEE. 

VidLink 100: 100mW Power- upto 1/4 Mile 
$199.00 New! High- Power! 
VidLink 15: 15mW Power- upto 150 Feet 
$99.00 New! Low Price- Same Size! 

Covert Camera: 1 1/4" sq. Pinhole Lens 

$169.00 Pro Grade Japanese Quality! - Audio Module Now Available. Call. "' 
Check/MO, COD +$5.00, S &H $5.50 

AEG I S #671 -1225 E. Sunset Dr. 

RESEARCH Bellingham, WA 
98226 -3529 USA 

1- 604 - 224 -0416 
Visit our virtual catalog on the INTERNET at 

http : / /www.Iynx.bc.ca /virtualspy 

WORLD'S 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 

Print, log to disk, or export data 
Accepts standard scope probes 
Uses standard printer port 
Small and portable 
Works with laptops 
Same day shipping 
Made in U.S.A. 

11111111//11111111111 
11111111111.!(111111111111 
I>tr70r:f1í:111111 

L lil11Ï 11 

v 
Spectrum 

Single channel units from $169 
Dual channel units from $349 

Options: 
Probe sets 
Automotive probes 
Battery packs 

Order yours today. 

800 980 9806 MCNisa/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 
CIRCLE 137 ON FREE INFORMATION CARD 

Friendly, Knowlecgeable Service 

ORDERS CALL: 
1- 8 0 0- 3 6 1 - 4 5 8 6 

NM= 
All Equipment New 

Convertors & Descramblers 
30 Day Money Back Guarentee 

6 Month Warranty 
Visa, MC, C.O.D. Welcome 

KDE ELECTRONICS, INC. 
P.O. Box 1494 

Addison, IL 60101 

Info. 630 -889 -0281 HRS: Mon -Fri, 9 -6 CST 

Fax 630 -889 -0283 Sat, 9 -3 CST 
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H1STEI Test & Measuring Instruments 
20 MHZ, 2- Channel, 

OSCILLOSCOPE 
r0 model #0S-622B 

20MHz, Dual Channel 
4) High Sensitivity 1 mV /DIV 
o TV Synchronization 

Z axis input 
a6 ALT Triggering Function 
A) Hold Off Function 

o Trigger Level Lock Function 
stz CH 1 Output 

o Includes Probes (x1, x10) 
4 2 Year Warranty 

PRINT ( i) .. Products International 
Test Instruments, Equipment, Tools & Supplies For Electronic Production, Maintenance & Service 

8931 Brookville Road, Silver Spring, MD, 20910 * 800 -638 -2020 * Fax 800 -545 -0058 

Regular $499.00 Sale $389.95 

800 -638 -2020 
eo,r..Certl 

CIRCLE 45 ON FREE INFORMATION CARD 

- coN-W-RO- 
RELAYS LIGHTS MOTORS MEASURE .- 

TEMPERATURE PRESSURE LIGHT LEVELS HUMIDITY N u U R 
SWITCH POSITIONS THERMOSTATS LIQUID LEVELS 

ELECTRONIC - 
CABL IV 
Converters & Descramblers 

Compatible with 

Jerrold, Scientific Atlanta, 
Pioneer, Oak, & Hamlin Equipment... 

BRAND NEW! 

6 -MONTH GUARANTEE 

LOWEST PRICES 
Volume Control & Parental Lockout Available 

Greenleaf Electronics 
1- 800 -742 -2567 

NO ILLINOIS SALES 
It is not the intent of Greenleaf Electronics to defraud any pay television operator 

and we will not assist any company or individual in doing the same. 

MODEL 30 $79 MODEL 45 S189 

"`° " 8A `I XEL 8 ANALOG 

' 'a err WO/ HI a ANALOG OUTPUT, 

U W1 COMM*, ^'.,[OUHIR* 31 Mr 

MODEL 5279 MODEL 60 $179 

R_ 
OUTPUTS 

1SAA lALOGNI 

; IGITAL I/O 
I 

MODEL 40 S99 MODEL 70 $239 

° LI"RD ' ` ` "` 
ANALOG INWft 

}_,'. r TO 60 AMP/SEC 

OPTIONAL IT SR AJD 

NEED il. CUSTOM ' II 7 'Ft Y US_ 
ì r l 

_ ` 

PHONE 608 -643 -8599 FAX 608 -643 -6754 
.84 ENTEENf 4 $IREET PRAIRIIE DU SAC, WISCONSIN 53578 " - 

CIRCLE 47 ON FREE INFORMATION CARD 
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.Small dish, 
_.. ...BIG 

programming! 
PLUS: y Multi -room TV viewing 

options & accessories y Mobile systems for 
RV's & vacation homes 

AND MORE! 

800-500-9264 
aSkyvision® 

www.skyvision.com 

40 of America's Most 
Popular TV Channels 

includes DISNEY 

y Makes cable & Dther 
18" dish options obsolete. 

y The HOTTEST digital 
programming available! 

CALL NOW TO 

LEARN MORE! 

The Best Television Comes on a DISH' 
o wiw_ a. reg"e. sere wn 04 E Su. corm. Com 

FREE DISCOUNT BUYER'S GUIDE 

KEEP YOUR SYSTEM ......' :,... 
RUNNING STRONG! 
MOST COMPLETE SELECTION OF: 

System Upgrades 

Parts & Accessories 

Tune -up Tools & Kits 

Complete Systems 

Technical Support Hotline 

Discount SKYPACa Programming 

GET YOUR FREE ISSUE NOW! 

800.334.6455 
NEED A REPAIR ITEM FAST? WE'LL GET IT OUT TODAY? 

Skvvision® 
www.skyvision.com 
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TOP$ 
SECRET 

'ONICS 
P.O. Drawer 537 Alamogordo, NM 88311 

Orders: (505) 439 -1776 
Fax Orders: (505) 434 -0234 

WEB SITE 
users.aol.corn/wizgurtilhi-tech.html 

Add $5 total S/H (US, Canada). 
10% Off orders $100+ Postal M.O. is fastest. 
VISA, MC OK. COD ($49- $999), add $8. 
$old for educational purposes only, 

OFF -THE -SHELF 
HARDWARE 

an c ystems if Pata ar. 'ewer 
Writers* Security /Surveillance *RF /EM/ 
µWave /Radar /Ultrasonic /IR /Li ht/ 
Sound Detectors/Receivers /Xmitters/jam- 
mers/Blasters * Neuropphone /Rife /Reso- 
nant Crystal Radionicstt EM Lab /Weap- 
onry/Countermeasures * ESS Infinity De- 
vices * Voice Disguisers * Lineman's 
Hand -sets Bug Detector /Blaster * Phone 
Color Boxes* DTMF Decoders * Carjack 
Foiler* Child Finder * Panic Button * 
Shriek Module * TENS * Subliminal 
Mixer/ Amp (Ultrasound & Infrasound)) * 
Electronic Dowsers * Hidden Presence De- 
tectors * Hearing Assistor Vortex Gen- 
erator if 6th Sense Communicator More! 
Buy Catalog Today! 

PROJECTS - 

We design /build repair modify /consult 
on any device/system/project - electronic/ 
computer/mechanical/optical (eg: phone/ 
auto /security / radionic /lab /energy / HV / 
EM/ RF /radar / ultrasonic /IR /UV /for 
business and personal invention needs. 
Describe & include nonrefundable $30 pre- 
engineering ee. Time & cost estimates 7 -10 
days. Confidentiality guaranteed. 

CELLPHONE MOOS 
See our Catalog for our infamous cellphone 
modification guide ($59) - detailed, com- 
prehensive, covers all makes - 10 times 
more info than competitor's "guide "). 
Free Data Search: As a special service to 
our Cellphone Mods customers, we will 
perform one FREE search of our massive 
cellphone database. Request by mail (don't 

fax); include a #10 SASE. 

PAGER (BEEPER) s2(] 
MANUAL lvJ7 

scri es in eta i ow alters 
work, different types and uses, frequencies, 
advantages over and uses with cellphones, 
and tips and tricks. And how Pagers are 
hacked and countermeasures. Includes the 
plans for your own Personal Pocket Paging 

lb ~ 
S stem (transmitter and receiver). 

METERS %..D 
As reported on CBS "60 Minutes "! 
How certain devices can slow down - 
even stop - watthour meters - while 
loads draw full power! Device sim- 
ply plugs into one outlet and normal 
loads into other outlets. Also describes 
meter creep, overload droop, etc. Plans. 

ATM crimes, abuses, vul 
nerabilities and defeats ex- 
posed! 100+ methods detailed, include: 
Physical, Reg. E, cipher, PIN compromise, 
card counterfeiting, magnetic stripe, false 
front, TEMPEST, Van Eck, tapping, spoof- 
ing, inside job, super -cool, vibration, pulse, 
high voltage - others. Case histories, law, 
countermeasures, detailed security 
checklist, labeled internal photos, 
figures. Recent $350,000 ATM 
crime spree still unsolved! 

_,COMPUTER ; 
HREAKING 

Describes in detail how computers pen- 
etrate each other, and how VIRUSES, MO- 
JAN HORSES, WORMS, etc. are imple- 
mented. Dozens of computer crime and 
abuse methods and countermeasures. In- 
cludes disk filled with hacker text files and 
utilities, and the legendary FLUSHOT+ 
protection system (Ed. Choice, PC Maga- 
zine). BBS advice, password defeats, glos- 
sary - much more! Manual + PC Disks. 

!PEAKING CARER ID & ANI ' j 
Pelai s on ow t e wor an ozens of 

ways of defeating Caller ID, ANI, '69, *57, 
and Call Blocking & '67. Describes Caller 
ID, Orange, Beige, Cheese and CF Boxes, 
ESS, SS7, E -911, various CLASS services, 
CN /A, NON PUB DA, CAMA, DNR, 800 - 
ECR, Diverters, Extenders, Centrex - more. 

HACKING 29 ANSWERING MACHINES 
How answering mac Ines are .c e to is- 
ten to - even erase - messages, and to convert 
them into mini -VMBs, and countermeasures! 

CREDIT CARD SCAMS 
escribes every nown means o creit car 

fraud and scams. Protect yourself! $29. 

CONS & SCAMS 
comprehensive survival manual 

-from the classic 
and many variations, 

$39. 

INTEIlEII 

The most compre al on 
cons & scams of all to hi- 
tech. Details 100s and 
countermeasures. 

, "., ' % CONS & SCAMS 

scnes in eta] ow axes are 
hacked and countermeasures. Includes Fax 
protocols, commo parameters, compression, 
commands, spy switch. And insights into 
designing Fax interception devices and 
modifying existing Faxes into Stealth Faxes. 

I Internet fraud rakes in $2 +Billion 
annually! Most are done anony- 
mously and with little fear of pros- 
ecution. Described in detail, in- 
cludes countermeasures. $29. 

WIc1L TA GE%9 
Plans for Stun Gun, Taser, Prod, Cane, Blaster, 
Flasher, Zapper, Audio /RF /Radar Jammer, 
Fence Charger, Plasma & Van de Graaff Gens., 
Jacob's Ladder, Geiger Counter, Fish Stunner, 
Plant Stim., Kirlian, Ozone Gen., more! 

PBX HACKING BEYOND PHONE COLOR BOXES 
s are ac e. tot e tune o MI lions Dozens PCB's described - many c yr! "PBX HACKING" addresses ALL issues Plus Call Forwarding, 

described 
Canferenc 

circuits. 
relating to PBX hackin including counter- Phreak History, Glossary, Diverters, Ex- measures! Can you afford a $90,000 phone y' y 

fraud loss (avg. loss of hacked IBXs)? tenders, Loops, REMOBS, Bridging Heads 
/ -- Featured in Forbes. $29. & Cans, Optocom, 3rd Party and many 

other non -box methods - more! $29. 

ö vo MAIL 

1&,i 
., 

SHOCKING! ' HACKING T 
How VM Box systems are 
used and ways they are 

hacked. Includes ASPEN, MESSAGE 
CENTER, BIX, GENESIS, EZ, SYDNEY, 
PHONE MAIL, CENTAGRAM, CINDY, 
AUDIX, SPERRY LINK, RSVP, etc. A 
must for sysops, security types! $29. 

ORDER TODAY!! 

ALL -NEW TOP SECRET 

0,0 CATALOG. FEATURES 
200+ SURVIVAL 
PRODUCTS! WILL 

BLOW YOUR 
MIND! MAIL SS, 

OR $ 1 WITH ORDER! 

TAKE A BuE Orr OF 

YOUR CABLE BILL !!! 

Electronic 
Training Videos 

Learn 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, CETs, 
Military Branches, Ham Operators, Industries, and more, across the 
United States and around the world. Order today and see how UCANDO 
is 

Changing The Way The World Learns Electronics." 

VCR Maintenance 8 Repair ... $29.95 M others .. $44.95 each 
Intro to VCR Repair Direct Current Alternating Current 

Semiconductors Power Supplies Amplifiers Oscillators Digital 1 

Digital 2 Digital 3 Digital 4 Digital 5 Digital 6 AM Radio FM 
Radio Part 1 FM Radio Part 2 TV Part 1 -intro to TV- TV Part 2 

Front End" TV Part 3 "Audio' Fiber Optics Laser Technology _ 
SAVE!!! 6 videos for only $240 or 12 videos for only $450 

',1,,s1e,Ca -d 

1- 800 -678 -6113 
or mail check or money order to: '% 

UCANDO Videos 
P.O. Box 928 

Greenville, OH 45331 

FREE Shipping ... FREE Catalog 
CIRCLE 136 ON FREE INFORMATION CARD 
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AMREL Offers Lowest Prices & Best Warranties on 
DC Power Supplies ANYWHERE! 

10\ ,tmveL 

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

Low Output noise rating less than 0.3mV. 
Line/load regulation rated at low 0.01% + lmV. 
Transient response time of 50p 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 Competition Can't Beat! 

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

Model LPS -101 LPS -102 LPS -103 t.PS -104 L2S -105 LPS-106 LPS -301 12S -302 r.P5 -303 -304 LPS -305 

Rating 30V /IA 30V /2A 30V /3A +30V/1A +30V /3A 60V /IA 15V /2A(H) 15V /4A(H) 30V /3A +30V/1A +30V/2.5A 

-30V /IA -30V/3A 30V /IA(L) 30V /2A(L) -30V/1A -30V/2.5A 

3.6.5V/3A 3- 6.5V/3A 5V /2A 33-5V /3A 

1 Price $195 5225 $295 5395 $-95 $245 $249 5299 $369 $399 $599 
-ist 

side Price $149 5179 $199 $375 5469 $219 $199 5285 5350 $3'9 5569 

Call: 1 -B00 -688 -2020 = sC. 
1 Br.q}cvill_e R99d Silver 5prina.. MaMand 20910 *fax: 800-545 -0458 

CIRCLE 46 ON FREE INFORMATION CARD 

'ENGINEERS, RESEARCHERS 
HOBBYISTS: EXCITING NEW 

PRODUCTS!! 
Oscilloscope Probes: from $99.95 
100 MHz DIFFERENTIAL PROBE (3 ranges) 

100 MHz ACTIVE PROBE (2 ranges) 

41/2 Digit LED Panel Meter $59.95 

Electromagnetic Radiation Monitor $79.95 

Handheld Radiation Survey Meter $149.95 

250 kV Tesla Coil (complete 12V kit) $149.95 

Low cost high voltage power supplies, 
coaxial cables, connectors and much 
more. We stand behind our products with a 
1 year warranty. 

Call for our free catalogue 

Synergex Scientific 
1- 800 -366 -5147 

Toronto, Canada All prices in U.S. dollars 

CABLE BOX DISCOUNT 
We'll Meet or Beat The Competition! 

ORIGINAL EQUIPMENT, DESCRAMBLERS, 
CONVERTERS, SUPER -Q 

* * * Same day Shipping! 
Have make and model number used in your area 

REPLACEMENT FOR MOST SYSTEMS 

$$ SAVE BIG BUCKS$$ 
DON'T WAIT CALL TOLL FREE 

1- 888 -561 -4796 
VOID WHERE PROHIBITED 

Anyone implying theft will be denied assistance. 
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Check Out 
What 

We 
Haue 

To Offer: 
Fantastic DMM Offer!!! 
Don't let the price fool you. This meter is a 
digital multimeter designed for engineers 
and hobbyists. Equipped with 5 functions 
and 19 ranges. Each test position is quickly 
and easily selected with a simple turn of 
the FUNCTION /RANGE selector rotary .' 
switch. Rubber Boot Included 
General 
Display: 3 -1 /2 Digit LCD, 21 mm Figure Height 

with Automatic Polarity 
Overrange Indication: 3 Least Significant , 

Digits Blank 
Temperature for Guaranteed Accuracy: 

23 °Ct5 °C RH <75% 
Temperature Ranges: 

Operating: 0 °C to40 °C (32 °F to 104 °F) 
Storage: -10 °C to 50 °C (14°F to 122°F) 

Power: 9V Alkaline or Carbon -Zinc Battery(NEDA1 
Low Battery Indication: BAT on Left of LCD Display 
Dimensions:188mm long x 87mm wide x 33mm thick 
Net Weight: 400g y 

DC Voltage (DCV) 
Range: Resolution: 
200mV 10011V 
2000mV 1mV 
20V 10mV 
200V 100mV 
1000V 1V 
Maximum Allowable Input: 1000V DC 
or Peak AC. 

DC Current (DCA) 
Range: Resolution: Accuracy: 
200µA 100nA 
2000µA 1µA 
20mA 10µA 
200mA 100µA 
10A 10mA ±(1.2%rdg +2dgts) 
Overload Protection: mA Input. 2A /250V 
fuse. 

AC Voltage (ACV) 
Range: Resolution: Accuracy: 
200V 100mV 1-(12%rdgrl0dgts) 
750V lv 
Frequency Range: 45Hz -450Hz 
Maximum Allowable Input: 750V rms 
Response: Average Responding. Cali- hFE Test 
brated in rms of a Sine Wave. Measures transistor hFE. 
CAT NO DESCRIPTION PRICE 
9300G Rugged High Quality DMM with Rubber Boot $19.00 

Our 
Best 

Offer 
Ever 
on a 

t(1 %rdg+2dgts) 

t(1.2%rdg+2dgts) 

High 
Quality 

Full Sized 
DMM 

00 i V any qty 
Resistance (52) 

Range: Resolution: Accuracy. 
2000 100mí2 
200oí2 152 

20K52 10f2 ±(1.2%rdg +2dgts) 
200K52 100a 
2000K52 11a2 

20M52 10Ko t(2%rdg +l0dgts) 
Maximum Open Circuit Voltage: 2.8V 

Diode Test 
Measures forward voltage drop of a 
semiconduclorlunction in mV test cur- 
rent of 1.5mA Max. 

Switchable Scope Probe Sets 
(SelectableXl /Ret/X10) These high 
quality scope probe sets are for oscil- 
loscopes up 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. 

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

Positive Photo Resist Pre - 
Sensitized Printed 

r ` Circuit Boards 
These pre- sensitized printed cir- 

cult boards are ideal for small 
production runs. They provide high 
resolution and excellent line width 

control. High sensitive positive resist 
coated on 1 oz. copper foil allows you to go direct from your 
computer plot or art work layout. No need to reverse art. 
Single- Sided, l oz. Copper Foil on Paper Phenolic Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
PP101 100mm x 150mm/3.91" x 5.91" $2.55 $1.90 $1.70 
PP114 114mm x 185mm/4.6" x 6.6" 2.98 2.45 1.98 
PP152 150mm x 250mm/5.91" x 9.84" 5.40 3.98 3.60 
PP153 150mmx300mm /5.91 "x11.81" 6.15 4.48 4.10 
Single- Sided, 1 oz. Copper Foil on Fiberglass Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
GS101 100mm x 150mm/3.91" x 5.91" $ 3.90 $2.98 $2.60 
GS114 114mm x 185mm/4.6" x 6.6" 4.80 3.49 3.20 
GS152 150mm x 250mm/5.91" x 9.84" 8.69 5.98 5.78 
GS153 150mmx300mm /5.91 "x11.81" 10.20 7,20 6.80 
Double -Sided, 1 oz. Copper Foil on Fiberglass Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
GD101 100mmx 150mm /3.91 "x5.91" $ 5.07 $3.68 $3.38 
GD114 114mm x 185mm/4.6" x 6.6" 5.95 4.29 3.99 
GD152 150mm x 250mm/5.91" x 9.84" 10.47 7.39 6.98 
GD153 150mmx300mm /5.91 "x11.81" 11.95 8,69 8.30 

Etching Chemicals /Ferric Chloride 
A dry concentrate that mixes with water to make 
1 pint of etchant, enough to etch 400 sq. inches 
of 1 oz board. PRICE EACH 
CAT NO DESCRIPTION 1 5 
ER -3 Makes 1 pint $3.50 $2.75 

CAT NO 
POSDEV 

La:.t rì snit 

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

PRICE EACH 
DESCRIPTION 1 10 25 

Positive Developer $ .95 $ .80 $ .50 

Etching Tank This handy etching sys- 
tem will handle PC boards up to 8" x 9 ", two 
at a time. Ideal for etching your PCB's! 
System includes an air pump for etchant 
agitation, a thermostatically controlled 
heater for keeping etchant at optimum 
temperature and a tank that holds 1.35 

gallons of etchant. A tight fitting lid is also supplied to prevent 
evaporation when system is not being used. Typical etching 
time is reduced to 4 minutes on 1 oz. copper board! 

REDUCES ETCHING TIME! 
CAT NO DESCRIPTION PRICE 
12 -700 Etch Tank System $37.95 

Desoldering Pumps _11111111111 These powerful plastic body 
desoldering pumps are designed for easy 
one hand operation for fast, efficient ' 
desoldering. Double O -ring piston seals for maximum suction. 

PRICE EACH 
CAT NO DESCRIPTION 1 5 10 
08 -3665 Large Desoldering Pump $15.89 $13.49 $11.95 
08 -366E Regular Desoldering Pump 10.89 8.59 7.39 
08- 366TIP Replacement Tip 1.95 1.95 1.95 

1111111 SEE Otó EcAG AT 1111111 tp/www. com u...... 
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Electronic Soldering System Here's the ideal s lution 

when Temperature Control is required. Easy to use 

slide control allows user to set system from 300 °F to 
840 °F. Voltage to iron from control unit is 24V Iron 11 

heating power is 48W. Replaceable 5.3mm tip is ` 

standard. Replacement irons and tips are available. 
PRICE EACH AS LOW AS $5000 

CAT NO DESCRIPTION 
Sí10 Temp Controlled 

Soldering Iron 
SL24V Spare 24V Soldering 

Iron 
o o 

1 5 
$56.00 $50.00 

10.50 7.50 

Electronic Soldering System with LED Display 
Deluxe temperature controlled system with LED 

display for maximum accuracy. Temperature is 

adjustable from 160°-480°C(320°-900°F). Iron heat- 
ing power is 48 Watts. Runs on 24V from controller 
unit. Replacement irons and tips are available. 
Tip size is 5.3mm. PRICE EACH 
CAT NO DESCRIPTION 1 5 

SL30 Deluxe Soldering $86.00 S75.00 
System w/LED AS LOW AS $75 /J 

SL24V Spare 24V Soldering 10.50 7.50 ( 

Iron for SL10 or SL30 

S Replacement Tips for SL 10/SL30 
PRICE EACH 

CAT NO DESCRIPTION 1 5 

821 1/32" Pencil Tip $1.39 $1.19 

822 1/32" Pencil Tip 1.39 1.19 

823 1/64" Pencil Tip 1.39 1.19 

824 1/16" Chisel Tip 1.49 1.29 lit 
821 822 823 824 825 8 6 8 7 

Ball Bearing 12V DC Fans 

We now offer a variety of replacement 
tips for the SLl 0 /SL30 soldering stations. 

PRICE EACH 

CAT NO DESCRIPTION 1 5 

825 1/8" Chisel Tip $ 1.49 $ 1.29 

826 3/64" Chisel Tip 1.49 1.29 

827 3/64" Pencil Tip 1.59 1.39 

These High Quality Fans feature Ball Bearings and Brushless DC 

Motors. All of them are designed to meet UL, CSA & VDE CAT NO 

Standards. Design these fans into power supplies, computers CSD 4010 -12 

or other equipment requiring additional air flows for heat CSD 6025-12 

removal. These fans are regular Circuit Specialists stock items CSD 8025 -12 

- they are not surplus. CSD 9225 -12 

INDUSTRY BEST PRICING! CSD 1225 -12 

Specifications RATED START INPUT 

VOLTAGE VOLTAGE CURRENT 

(V) (V) (A) 
12 7 0.06 

CAT NO 
CSD 4010 -12 
CSD 6025 -12 
CSD 8025 -12 
CSD 9225 -12 
CSD 1225 -12 

DIMENSIONS 
(MM) 

40x40x10mm 
60x60x25mm 
80x80x25mm 
92x92x25mm 
120(123(25rrm 

12 
12 
12 
12 

5 0.13 
5 0.16 
5 0.32 
5 0.35 

SOLDER SOLDER ' LDER 
SOLDER SOLDER LDER 

We stock high quality 60 /40(Sn % /Pb%), .031" 

and 63/37, .031" diameter. This is 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. 

Tired of Paying Inflated 
Prices for Solder? PRICE EACH 

CAT NO DESCRIPTION 1 10 25 

RH60 -1 1 -Ib. Spool, .031 ", 60/40 S 6.90 S 5.96 S 5.30 

RH63- l 1 -Ib. Spool, .031", 63/37 6.95 6.10 5.41 

RH60 -4 4.4 -lb. Spool, .031", 60/40 24.00 21.90 17.92 

RH60 -TUBE 6 -oz Tube 031" 60/40 .99 .89 .79 

AIR FLOW 
(CFM) 

5.1 
13.7 
37.8 
42 
62 

PRICE EACH 
1 10 25 100 

$ 9.88 S 6.38 $5.48 $4.87 
9.38 5.91 5.41 4.71 

8.88 5.85 5.19 4.49 

8.95 6.14 5.29 4.59 

11.45 8.96 7.82 6.85 

STATIC 
PRESSURE SPEED NOISE LEVEL 

(INCH -H20) (RPM) (dB) WEIGHT (g) 

0.19 5,500 26 20 

0.165 4,500 28 65 

0.177 3,000 31 80 

0.18 2,800 37 95 

0.180 2,500 42 135 

CCD Camera - IR Responsive As Low As $109!! 
This black and white monochrome CCD Cam- 
era is totally contained on a PCB (70mm 
x 46mm). The lens is the tallest compo- 
nent on the board (27mm high from 
the back of the PCB) and it works 
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 ooara. IT connects TO any 
standard monitor, AUX or video input on a VCR or through a 

video modulator to a TV. Works with a REGULATED 12V power 
supply (11V-13V). Hooks up by connectiong three wires: red to 

12V, black to ground (power & video) and brown to video 
signal output. PRICE EACH 

CAT NO DESCRIPTION 1 5 

CA -H34Á PCB Mounted IRCCD Camera $125.00 $109.00 

IIIIIII SEE OUR OEcAóG 
AT IIIIII htt.://www.cir.com 

CIRCUIT SPECIALISTS, INC. 
SINCE 1971 

800 -811 -5203 
602- 464 -2485 

602- 464- 5824(FAx) 
WE ACCEPT: ZAIM 

RECEIVE OUR LATEST 
132 PAGE CATALOG! 
It's chock full of all types of electronic equip- 
ment and supplies. We've got I.C.'s. capacitors, 
resistors, pots, inductors, test equipment, 
breadboarding supplies. PC supplies, in- 

dustrial computers, data acquisition 
products, personal computers and com- 
puter parts, plus much, much more. FAX us 

your name and address or call 800 -811- 
5203, ext. 5, to leave a message on our catalog request line. 
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 ATTENTION CABLE VIEWERS 
CABLE VIEWERS.. .get back to your BASIC Cable Needs 

BAS C 
ELECTRICAL 
SUPPLY & 
WAREHOUSING 

Call 800- 577 -8775 
For information regarding all of your BASIC cable needs. 

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 

We handle NEW equipment ONLY - Dont trust last years OBSOLETE and UNSOLD stock! 
COMPETITIVE PRICING- DEALERS WELCOME 

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

It n not the intent of a.E.S. W. to defraud any pay television operator an we will not assist any company or individual on doring the same., 
'Prier to sales pt?rtormel for specifications 

CORPORATION P.O. Box 8180 Bartlett, IL 60103 800 -577 -8775 
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Low Cost CAD Software 
for the IBM PC and Compatibles 

Now In Windows'I 1 

*Ill Design & 
Simulation 

nnnnnrw 

PCB in. 
Layout 

Easy to use schematic entry program (SuperCAD) for circuit diagrams, only 
$149. Includes netlisting, bill of materials, extensive parts libraries, More 
parts, and automatic wiring available in enhanced CAD package 
(SuperCAD +) for only $249. 
Powerful, event -driven digital simulator (SuperSIM) allows you to check logic 
circuitry quickly before actually wiring it up. Works directly within the 
SuperCAD editor from a pulldown menu and displays results in logic 
analyzer" display window. Starting at $149 this is the lowest cost simulator on 
the market. Support for PALs, a larger library, and a separate interactive logic 
viewer are available in full- featured SuperSlM+ for only $399. Library parts 
include TTL, CMOS and ECL devices. 
Circuit board artwork editor and autorouter programs (SuperPCB), starting at 
$149. Produce high quality artwork directly on dot matrix or laser printers. You 
can do boards up to 16 layers including surface mount. Includes Gerber and 
Excellon file output. Autorouter accepts netlists and placement data directly 
from the SuperCAD schematic editor. 
Low cost combination packages with schematics and PCB design: 2 -layer for 
$399, 16-layer for $649. 
DOS version available. 

Write or call for free demo disks: 
MENTAL AUTOMATION, 

5415 -136th Place S.E. 
BBellevue, WA 98006 

(206) 641 -2141 BBS (206) 641 -2846 
http://www.mentala.com 
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ELECTRONIC KITS! 
VOICE CHANGERS! 

AND MORE! 
PRICES SUBJECT TO CHANGE WITHOUT NOT ICI- 

TOLL FREE ORDER LINE: 1. 800 -336 -7389 
FAX LINE: 1 -602- 731 -4748 

TECH SUPPORT NUMBER: 1 -602- 894 -0992 

XANDI ELECTRONICS, INC. 
MANUFACTURER OF HIGH QUALITY KITS 

143.775 MHz CRYSTAL CONTROLLED TRANSMITTER KITS 

XTR300EZ XTL3000EZ XTL1000EZ 
$79.95 $99.95 $69.95 
XTR300 
TRACKING TRANSMITTER KIT 
Transmits continuous beep- beep -beep 
Ideal for locating lost or stolen items 
Range up to 1/2 mile 

CRYSTAL TRANSMITTER KITS 
Ultra- miniature surface mount construction. 

E -Z kit approach makes assembly a snap. 

Miniature battery and holder mounted 
directly to the circuit board. 

*Transmit to any scanner type receiver 

XTL3000 
LONG RANGE TRANSMITTER KIT 
Sensitive built in microphone 
Range up to 1 mile 
Custom frequencies available 

XTL1000 
TRANSMITTER KIT 
Sensitive built in microphone 
Range up to 1/2 mile 
Custom frequencies available 

BUG DETECTOR 

XBD500 
$149.95 

Professional quality. 
Not a kit, ready to use. 

Covers 1 to 2,000MHz. 
Uses new Microwave 
Integrated Circuit amplifier. 

Adjustable sensitivity. 
Audio jack for privacy ear phone. 

Any intercepted signal causes an audio 
tone that increases from a low pitched 
growl', to a high pitched squeal as the sig- 
nal strength increases. 

88 -108 MHz 
FM RECEIVER 

XMR2000 
$29.95 

Worlds smallest 
FM radio. 

As small as a 
hearing aid. 

Weighs less than 
1/4 oz. 

Digital touch tuning. 

Ideal for use with our 88- 
108MHz FM transmitters 

88 -108 MHz FM TRANSMITTER KITS 

XST 500EZ XWB 1000EZ 
$49.95 $46.95 

XSP 250EZ 
$34.95 

XTR 100C 
$29.95 

XFM 100C 
$21.95 

X1T 100C 
$19.95 

XST 500 Voice transmitter. Range up to 1 

mile. Supersensitive mic. Uses 9 volt battery 
surface mount components. 

XWB 1000 Voice transmitter. Range up to 
1/2 mile. Includes mic and battery on circuit 
board. Uses surface mount components. 

XFM 100 Voice transmitter. Range up to 1 

mile. 9 v battery and leaded components. 

XSP 250 Super- miniature telephone 
transmitter. Range 1/4 mile. Powered by 
phone line. Uses surface mount component. 

XTR 100 Tracking transmitter. Range up to 
1 mile. Uses 9 volt battery. Transmits a BEEP 
- BEEP - BEEP tone 

XTT 100 Telephone transmitter. Range up 
to 1 mile. Uses 9 volt battery. 

XPC 400 
TV CAMERA 

400 LINES OF RES 
Use any TV or VCR with 
a video input connector. 

Includes power cube. 

About half the size of a 
pack of cigarettes. 

See entire room through 
pin sized 

Assembled 269.95 

XVS100 
TV TRANSMITTER 

Use with XPC400, VCR, 
Camcorder, etc. 

Power cube included. 

Uses the UHF TV band. 

Transmits video and 
audio. 

Up to 100 foot range. 

E -Z Kit $29.95 , 

PHONE VOICE CHANGER 
16 levels of digital voice changing. Sound 
tougher, older or younger, female or male. 
Powered by 4 AA batteries. (Batteries not 
included). 

Works with regular or 
multi -line phones. 
Connects between 
handset and phone. Note 
will not work with cordless 
or handset type 
telephones. 

ma 

XLB -9 $8.95 
9V LITHIUM 
BATTERY 

Worlds most powerful 
9V battery! Twice the life 
of alkaline batteries. 

XLB -3 S3.95 
3V CAMERA 

BATTERY 

Small 3V Lithium 
battery. For use 
with XTL3000, 
XTL1000, XTR300, 
and XWB1000. 

PROJECT BOX 
$14.95 

Ideal project box to give your 
kits that professional look. Available custom 
drilled for the following kits: XFS108, 
XPS1000, XLC900, and XVA250. 

XANDI ADVANCED HOBBY KITS 

XPS 1000C 
$55.95 

TELEPHONE SNOOP KIT 

Dial home from anywhere and hear in- 

sideyourhome. 950 MHz band!. 

TouchTonecodedforsecure operation. Works with any 400- 550MHz scanner. 

Stop burglars and intruders. Gain: 6 dB typical. 

Reliable 24 hour protection. Noise figure: 3 dB typical 

XVA 250C 
$49.95 

SCANNER CONVERTER KfT(800- 950MHZ) 
VOICESTRE$SANALYZER KIT 

See at a glance If your being lied to! 
Uninterrupted coverage of the 800 to Subject need not be present. Works 

with voices from recordings, TV or 
radio. 
Has built -in microphone. 

Easy to use LED display output. 

XFS 108C 
$39.95 

88 -108 MHz FM STEREO 
TRANSMITTER KIT 
Separate level control for both left 

and right channels. 
Output level circuit with test points for 

quick and easy tuning. 
Transmit from any stereo audio source 
to most any FM stereo receiver. 

Serving the public since 1981 

- NAND 
F T E vacs. Alec. 

1270 E Broadway Rd. # 113 
Tempe AZ 85282 

WE ACCEPT CHECK, VISA, MC, MO, COD 

SHIPPING & HANDLING EXTRA 
r.las1er Cord 

SEND $2.00 FOR COMPLETE CATALOG 
RE 

FIRRST ORDER 

CIRCLE 134 ON FREE INFORMATION CARD 

SEND MAIL ORDERS TO: 
XANDI ELECTRONICS 
BOX 25647 
TEMPE, AZ 85285 -5647 
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Hobbyist's Paperback Budget Books 
BP276- Shortwave 

Superhet Receiver 
Construction...$6.95. 
Provides construction nd- 
tails, including coil wind- 
ing, of a number of ad- fi vaned -design receivers 
which should have er- 
formance levels at least 
equal to commercial sets 
of similar complexity. 

Popular 
Electronic 
Circuits 
" " "` ' 

t: BP80 /98- Popular 
Electronic Circuits- 
Books 1 and 2...$11.90. 
Contains a wide range of 
circuits which are ac- 
companied by text giving 
o brief introduction, cir- 
cuit description and spa- 
cial notes on construe- 
tion and setting -up that 
may be necessary. 

Coll Palm and 
c 
Moroni 

#160 -Coil Design 
and Construction Man- 
ual...$5.95. A complete 
book for the home build - 

8P271 -How to Ex- 
pand, Modernize and 
Repair PC's and Com- 
patibles...$7.75. All the 
practical information you 
are likely to need to up- 

i-\). 
/ grade your PC and corn- 

patible. Also contains 
I -i : i useful information and il- 

lustrations to help you 

er on how to make RF, 
IF, audio and power 
chokes and transform- 
ers. Practically every 
possible type is dis- 
cussed and calculations 
are explained in detail. with repairs. 

5O 
Projects 

30 
#223 -50 Projects Using IC 

CA3130...$5.00. One of the more prat- 
tical and useful operational amplifiers 
(opamp), the CA3130 integrated circuit 
chip is the heart of several easy -to-as- 
semble projects covered in the book. 
The projects are divided into five cafe- 
gorier: audio projects, RF projects, test 
equipment, household projects and a 
catch -all miscellaneous group. Ideal for 
all skill levels. 

JO SOEDERLf 53 

BREADBOARD 
',Rows 

°° " "` "' \ AUDIO 

AMPLIFIER 

CONSTRUCTION , 
' '' o r , 
AillVr = 

BP122 -Audio Amplifier Con- 
struction...$5.75. Practical designs are 9 
featured and include circuit diagram and 
description, Veroboard or printed -circuit 
board layout and construction notes. The 
text is divided into two parts. The first 
deals with many types of preamplifiers. 
The second covers power amplifiers 
from a simple low -power battery type to 
a 100 -watt DC- coupled amplifier using 
four MOSFET5 in the output stage. 

BP107-3OSolderlessBreadboard 
Projects -Book 1...$5.95. Each project 
is designed to be built on a "Verobloc" 
breadboard and is presented with a brief 
circuit description, circuit diagram, corn - 
ponent layout diagram and components 
list. Notes on construction and applica- 
tions are provided. Wherever possible, 
the components are common to several 
projects to keep project costs down. 

BP266- Electronic 
Modules and Systems 
for Beginners...$7.25. 
Shows the reader how to 
build a number of simple 
analog and digital circuit 
modules, all suitable for 
battery operation, and all 
based on only 1 or 2 
transistors or Cs. 

BP329- Electronic 
Music Learning Pro- 
jects...$6.25. A begin - 
ner's book that will assist 
you in assembling such 
projects as the Elexylo- 
phone, Gildaphone, 
Melody Ranger, Cord- 
maker, Appealing Hand- 
bells, Electronic Sol -Fa, 
Tune -up Box and more. 

BP319 -Makin g 
raawm, sis cos MS -DOS Work for You 
Work rr V, -$6.50. What you need 

to know first, comes first, 
however the text is writ- 

. r. ten in a circular style so 
l'. that the reader can start 

anywhere in the text 
This book is relevant to i all versions of both MS- 

y, -. DOS and PC -DOS. 

UNDERSTANDING 

PC Sorrwaas 

8P30 3-Under- 
standing PC Software 
...$6.95. Covers main 
types of PC software, 
giving details of typical 
uses, the basics of how 
they are used and their 
limitations. Each chapter 
covers popular software 
and programs of a simi- 

m y0_ 
.S 

lar type. 

E,,,, ,,,,,,,,, BP33-- Ebetronic Calculator Users 
°,;;; ;,,.;;;!;Iu'''' Han dbook...$5 75. The book eliminates 

the mysteries of the calculator and of- 
fers unique ideas for the simplest to most 
complex calculators. Covers the basic 

4 _, L functions plus trigonometric, hyperbol- 
ic, logarithms, square roots and powers. 

1 
' Z Included are formulas and data for VAT, 

discounts, and mark up, currency con- 
version, interest, binary and octal num- 
bers, and much more! 

BP125 -25 Simple Amateur Band 
Antennas...$5.50. Plans to build an- 
tennas that are simple and inexpensive 
to construct and perform well. From the 
simple dipole to beam, triangle and even 
mini -rhombic types made from four TV 
masts and about 400 feet of wire. After 
the antenna discussion you will find a 
complete set of dimension tables that 
will help you Rune" an antenna on a par - 
titular frequency. 

Aerial Projects 
BP105 Aerial (Antenna) Pro- 

jects...$5.50. In this book the author has 
consklered practical antenna designs, in- 
eluding active, loop and ferrite antennas 
which perform well and are relatively sim- 
pie and inexpensive to build. The com- 
plex theory and mathematics of antenna 
design have been avoided. Also included \ are construction details of a number of 
antenna accessories including a pre -se- 
lector, attenuator and filters. 

,,e. 
E 1ectr 
B,,,w ` ca ,,, 
p. 

, ,,,,,,,,,,, 

fir ` 

PCP104- Electron- 
Its -BuIW and Learn... 
$9.95. Construction de- 
tails are given to build a 

^ circuit demonstrator that 
E is used throughout the 

book to introduce tom- 
mon electronic compo- 
nenis and how these 

( components are built up 
to useful circuits. 

, ", ' z' R ''" "' , 

' BP302 -A Concise 
Users Guide to Lotus tI':' 
1 -2 -3 Release 3.1... 
$6.25. Written to help 
existing spreadsheet 
users upgrade to 1 -2 -3 

Aconcw 
Introduction hi 

dBASE 

BP263 -A Concise 
Introduction to dBASE 
...$6.95. The most u- pop 
lar data -base program, 
dBASE, is difficult to 
masterwithouthelp. This 
book helps you spend 
your time using dBase, 
not setting it up. A users 
guide that covers all the 
basics up to dBase IV. 

,B lic::epj 
'I " I lij'I `'it''?:: "p 
II°A+;nfi,.,::::i ° 

"``ljjk Ij!,,i;jl;ll 
(ljl!¡Iil!!!! ll ¡jiE:st!l 

7 null I 

- 

k s 
. ¡$ 

. : 

BP146 -The Pre- 
li BASIC Book...$6.95. 
; Another book on BASIC 

P. but with a difference. It 
4 concentrates on intro - 
l ducing technique by 

looking in depth at the 
most frequently used 
and more easily under - 

; stood computer instruc- 

o ll II j 
Release 3.1, which has 
the ability to work 3 -di- 
mensionally with both 
multiple worksheets and 
files. 

a i i 
tions. 

Just What the Project Builder Is Looking For! 
#160 -Coil Design and Construction Manual $5.95 1596T -24 Silicon -Controlled Rectifier Projects $9.95 
#219-Solid State Novelty Projects $4.95 BP58 -50 Circuits Using 7400 Series ICs $5.50 
#222 -Solids State Shortwave Receivers for Beginners $5.50 BP69- Electronic Games $5.50 
#223-50 Projects Using IC CA3130 $5.00 BP71- Electronic House Projects $5.00 
#225 -Practical Introduction to Digital ICs $5.25 BP84- Digital IC Projects $5.50 
PCP111- Electronic Test Equipment Handbook $13.95 BP93- Electronic Timer Projects $5.50 

ELECTRONIC TECHNOLOGY TODAY INC. SHIPPING CHARGES IN 
SORRY No orders accepted Number of books ordered 

P.O. BOX 240, Massapequa, NY 11762 -0240 USA AND CANADA 
outside of USA & Canada $0.01 to $5.00 $2.00 

$5.01 to $10.00 $3.00 Total price of merchandise $ 
Name $10.01 to 20.00 $4.00 Shipping (see chart) $ 

Address $20.01 to 30.00 $5.00 Subtotal $ 

$30.01 to 40.00 $6.00 Sales Tax (NYS only) $ 
City State Zip $40.01 to 50.00 $7.00 Total Enclosed S 

PE5 Allow 6 -8 weeks for delivery $50.01 and above $8.50 All payments must be in U.S. funds! 
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ALFA ELECTRONICS sl` rÌ;, 
DMM 89 $179.00 
Most Advanced DMM 
-80.7 to 81.4 dBm with 40 -12000 

20 reference impedances 
True RMS 
Frequency counter 100 Hz -10MHz 
Capacitance: 5nF -50mF 
Measure AC volt to 20kHz 
5000 counts, 0.1% basic accuracy 
Auto/manual range, fast bar graph 
M i n/Max/Ave/D W Rel ative/Zoom 
Auto power off 
Input warning 
Splash proof 
Volt, amp, dim, logic, diode, continuity 
Ruggerdized use 
Rubber holster included 

% 

Q OA! ®,4,® 
aP't%Totat ns?1 

DMM A91 
$49,85 
NOW $39.00 
Plus Free Case 
Solar Cell Powered 
Large Display 
Diode, Continuity 
Volt, Amp, Ohm 
Data Hold 
Auto power off 
7 functions, 19 ranges 
3.5 Digit 0.8% accuracy 
Auto/Manual ranging 
Energy saver 
Student & hobbyists favor 

0.7 VAIC.Z7. 

.11 f 1Y::1'f Lei 7P.11li.\7' 

DMM 20 
$74.95 

Inductance: 2mH -20H 
Capadbaroe:2nF -200uF 
Resistance 200 -200M0 
Fr uency 21d-tz -20MHz 
as ®.5K ao rMa y 
DC/A Current and Vohs 
Transistor hFE, diode est 
Continuity, Duty % 
Peak hold/Max 
Ruggerdzed case 
Rubber holster 58.00 

Full line of DMNs, 
economy, compact, 
rupgerdized, solar cell, 
automotrx, heavy duty, 
industrial, electncal 
starts from $19.95 

Fluke Multimeter 
Fluke 12 $84.95 
Holster C -10 10 
Fluke 70 II $75.95 
Fluke 73 II $97.50 
Fluke 75 II $129 
Holster C70 $16 
Fluke 77 II $155 
Fluke 7911$175 
Fluke 29 II $175 
Fluke 76 $175 
Fluke 87 $287 
Fluke 867 $1199 

Scope Meter 
Fluke 97 $1785 
Fluke 105 $2799 

LCR Meter 131D 
$229.95 

Most Advanced LCR 
Dual display L/O or C/D 
Inductance: 10mH- 10,000H 
Capacitance a OnF -10mF 
Resistance:100 -10M0 
Auto/manual range 
Dissipation factor & O factor 
Serial & parallel mode 
Relative mode for comparison 

and to remove parasitic, 
Statistics, tolerance, 
Best for design, incoming 

testing & production 
SMD and chip component 

test probe $25.00 

LCR Meter 814 
$189.95 

Best Resolution LCR 
Inductance: 200d-1-200H 
Capacitance:200pF- 20,000uF 
Resistance: 20 -20M0 
Resolution of 0.1 uF, 0.1 pF, and 

1 ma ars useful for high frequency 
and SMD 

Dissipation factor indicates leakage 
in capacitor and O factor in inductor 

Zero adjustment to reduce parasitic; 
Best for high frequency RF 
SMD and chip component test probe 

525.00 
Padded deluxe case $6.00 

Frequency Counter 
FC -1200 $129.95 
Frequency 10Hz- 1.25GHz 
Display 8 digit LCD 
Penod: 0.1 1 s 
Records in/Average 
Data hold, relative mode 
Telescoping antenna 58.00 
Deluxe case 55.00 

Also Available: 
AC/DC clamp meter, Light meter, 
Thermometer, pH meter, High voltage 
Probe, Digital Caliper, Anemometer, 
Electronic scale, Force Gauge, 
Tachometer, Stroboscope, Humidity 
& EMF adapter, Sound level meter, 
Frequency counter, SWR/field 
strength/power meter, Dip meter 

20 MHz Oscilloscope with Delay 
Sweep PS- 205 $429.95 
Dual Trace, Component test, 6" CRT, X -Y Operation, N 
Sync, Z- Modulation, CH2 Output Graticule Ilium, 2 probes 

each has x1,x10 switch. Best price with delay sweep. 

PS-200 20 MHz DUAL TRACE $339.95 
PS -400 40 MHz DUAL TRACE $494.95 
PS -405 40 MHz DELAY SWEEP 5589.95 
PS -805 80 MHz DELAY SWEEP 5789.95 
PS-1000 100 MHz DUAL TRACE $999.95 
Scope Probe: 80MHz x1, x10 $15, 100MHz x1, x10 $22 

250MHz x1, x10 $29, 250MHz x100$39 

Digital Storage Scope 
13S-303 313MHz, 20M Sample/sec $849.96 

DS -303P wl RS-232 Interface $1,049.96 

Switchable between digital and analog modes 

2 K word per channel storage 

8 bit vertical resolution (25 LereUdiv) 

Expanded Timebase 10ms/div - 0.5 s/div 

Refresh, Rot, Save alt , Save CH2, Pre -Trig 

PloBercontol 

,m..,,., DC Power Supply 
PS -303 $159.00 
0-30 l'DC , 0-3A output 
Constant voltage & constant arrant mode 
0.02% + 2mV ins regulation 
0.02% + 3mV load repulsion 
1 Warm noise and ripple 
Short droit and overload protected 
PS -8200 with Jgita voltmeter $179.00 
Mo available 30VP5Av 60VßÁ 60VPSA 

16V /I0A, 30V /10A 

.rQ"" ,., 

POP, *AWE ID 1:- 

DC Power Supply Triple 
Output PS -8202 $499.95 
Two 0 -30 VDC , 0-3A outputs 
One fired 5VDC, 3A output 
Capable of Independent or trading operation 

RF Signal Generator 
SG-4160B $124.95 
100 kHz- 150MHz sinewave in 8 

ranges 
RF Output 100mVrms to 35 MHz 
Internal 1 kHz, External 50Hz- 
20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 
Output Impedance: 50 Ohm 
Size: 5.91H x 9.8"1/V x 8.1 D 

RF Signal Generator 
Counter SG- 4162AD 

$229.95 
Generates RF signal same as 

SG -4180B 
6 digit frequency counter 1Hz - 

150 MHz for internal and external 
source Sensitivity <50mV 

Constant voltage and constant arrant mode 
Far Aghsl meters for volt end errent dspley 
Excelent repetition and low ripple 
Short droll and overload protected 
Mo available: 30V/5A tiple output $549.95 
Dual trading 30 VßA, 30V/5Á, 60V/A, 60VP5A 

Audio Generator 
AG -2601A $124.95 
10Hz - 1MHz in 5 ranges 
Output 0 8Vrms sinewave 

0- 10Vp -p squarewave 
Synchronization: +3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz - 50kHz 
0.5 % 50Hz - 500k1-Iz 

Output impedance: 600 ohm 

Audio 
Generator /Counter 
AG- 2603AD $229.95 
Generates audio signal sane as 

AG- 2601A 
8 digit frequency counter 10Hz- 
150MHz for internal and external 
sources Sensitivity <50trV 

Function Generator 
FG -2100A $169.95 
0.2 Hz -2 MHz in 7 ranges 
Sine/square/triangle/pulse/ramp 
Output 5mV- 20Vp -p 
1% distortion, DC offset± 10V 
VCF: 0-10V control freq. to 1000:1 

Function Gen. /Counter 
FG- 2102AD $229.95 
Generates signal same as FG -2100A 
Frequency counter 4 digits 
Feature TTL and CMOS output 

Sweep Function 
Gen. /Counter $329.95 
0.5Hz to 5 MHz in 7 ranges 
Sweep:Linear10:1/Log 10:1 20ms -2s 
AM Modulation 
Gated Burst, Voltage Control Goner. 
Generator Control Voltage & 8 digit 
counter 1Hz -10MHz for internal & 

external sources 

ALFA ELECTRONICS (800) 526- 2532/(609) 897 -1135 
FAX:(609) 897 -0206 

P.O. BOX 8089, Princeton, NJ 08543 -8089 Visa, Master Card, American Express, COD. Purchase Order Welcome 

1 YEAR PARTS AND LABOR WARRANTY 

CALL./ WRITE I FAX FOR FREE CATALOG 
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CALL TOLL FREE C &S SALES (800) 292 -7711 orders only 
Se Habla Español EXCELLENCE IN SERVICE 

XK -550 Digital / Analog Trainer 
Elenco's advanced designed Digital / Analog Trainer is specially 
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- 
ator with continuously sine, triangular and square wave forms. 
1560 tie point breadboard area. 

XK -550 
Assembled and Tested 

$169.95 

XK 550K - Kit 

'139 95 
Tools and meter shown optional 

TK -3000 

$89.95 
Tools Included: 

CALL OR WRITE FO 
A FREE 60 PAGE 

CATALOG! 

SR -2 - Deluxe Soldering Iron 
SH -1 - Soldering Iron Stand 
ST -1 - Diagonal Pliers 
ST -2 - Long Nose Pliers 
ST -30 - Deluxe Wire Stripper 
SE -1 - Solder Ease Kit 
ND -3 - 3 pc. Nut Driver Set 
TL -8 - Precision Screw Drivers 
ST -5 - Screw Driver Slotted 3/16" 
ST -6 - Screw Driver #1 Phillips 
ET -10 - IC Puller 
SP -2 - Solder Pump 
ST -20 - Safety Goggles 
ST -9 - Pocket Screw Driver 
ST -4 - Solder Tube 
SW -3 - Solder Wick 

A professional technician service tool kit in a 
metal reinforced tool case with heavy -duty 
handle and locks. A removable pallet han- 
dles most of the tools listed with more room 
for tools and parts in the lower half. 

GF -8026 w/ Frequency 
Linear and Log 
Sweep 
.02Hz to 2MHz 
Counter Range 
1 Hz to 10MHz 
4 Digit Display 

$225 

MX -9300 Four Functions in One 
One instrument with four test and measuring systems: 

1.3GHz Frequency Counter 2MHz Sweep Function Generator 
Digital Multimeter Digital Triple Power Supply 
(0 -30V @ 3A, 15V @ 1A, 5V @ 2A) 

$479.9 

Model XP -581 
4 Fully Regulated DC Power Supplies in One Unit 
4 DC voltages: 3 fixed - +5V @ 3A, +12V @ lA, -12V @ 1A 

1 Variable - 2.5 - 20V @ 2A 

$85 

PT-223K 
$15.95 

Phone kit 
with 
train- 
ing 
course. 

Auto Ranging Hand -Held 

DMM w/ Bar Graph 
Model EDM -163 

$99 95 

7 Functions with data hold 
Compares to Fluke Model 7711 

Digital Multimeter 
Model M -1700 

$39.95 
11 functions including freq to 20MHz, 
cap to 20µF. Meets UL -1244 safety 
specs. 

Kit Corner 
over 100 kits available 

Fiber Optics 
Technology 

with training course 
Model FO -30K 

Fluke Multimeters 
70 Series 
Model 7011 $69.95 
Model 7311 $97.50 
Model 7511 $135.00 
Model 7711 $154.95 
Model 7911 $175.00 

80 Series 
Model 83 $235.00 
Model 85 $269.00 
Model 87 $289.00 

B &K Precision Multimeters 
Model 391 $159.00 Model 388A $99.00 
Model 390 $139.00 Model 2707 579.00 
Model 389 5109.00 Model 2860V-085.00 

$19 95 

Model AM /FM -108K 
Transistor Radio Kit 

with training course 

529.95 

M -1005K 
Compact 

Multimeter 
Klt 

$1995 
6 Functions 
& Transistor 

Test 

Model M -6100 
Programmable DMM 

Includes FREE Computer Interface 
and FREE Software 

Analog Bar Graph 
Large 3 3/4" LCD Display 
Menu Driven 
Triple Display 
RS -232 Interface 
True RMS 
9 Basic Functions including cap. & freq. 
Auto Power Off 
Easy -to -use 

$125 
WE WILL NOT BE UNDERSOLD 
UPS SHIPPING: 48 STATES 5 °o 

OTHERS CALL FOR DETAILS 
IL Residents add 8% Sales Tax 

C &S SALES, INC. 
150 W. CARPENTER AVENUE 

WHEELING, IL 60090 
FAX: (847) 520 -9904 (847) 541 -0710 

http: / /www.elenco.com /cs_sales/ 

15 DAY MONEY BACK 
GUARANTEE 

FULL FACTORY WARRANTY 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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FREE PROBES 
WITH ALL 
SCOPES 

B &K Precision 
Scopes 

60MHz ANALOG WITH DIGITAL STORAGE 
curs«s and readouts 

Model 2560 . RS232 port 
20MSla real Arne sampang 

equivalent line 
srnWrw AS-232 l 

Prints Na RS232 port 
to any 

H$1995 

20MHz ANALOG WITH DIGITAL STORAGE 
2OMHZ .0509 beodwldln 

Model 2522A 20MSro sempung rate 
2K memory pat channel 
]OOMHZ equivalent ame sampling 
pre- logger capture 

$869.95 

100MHz THREE -TRACE 
V'diNabn sensitivity 

Model 2190A sweeps w sna- dnespn 
Duel time base 

Sign 
I delay line 
accelerating veer, 

$1379.95 

60MHz DUAL-TRACE 
Model 2160A 

$949.95 

40MHz DUAL -TRACE 

Model 1 541t 

$695 

60MHz, CURSORS 8 READOUTS. DUAL TIME BASE 

Model 2260 

'gës say- na.e 

$1225 
20MHz DUAL -TRACE 

Model 2120 - 2 Year Warranty 

Special $389.95 
Model 2125 with delayed sweep 

$539.95 
AUTO NORM triggered sweep operation 
AC. TVA. Tee and Ime cor,plmg 
Calibrateli 19 step umebase wen 110 
magniber 
Compact low -promo 

OSCILLOSCOPES 
Lowest Prices of the Year! 

A FREE 60 PAGE 
CATALOG! 

45 -3201 

Quality Scopes by Elenco 

60MHz 
DS -603 $1350 
Analog / Digital Storage 
20MS /s Sampling Rate 

S -1360 $749 
Analog with Delayed Sweep 

i11111111i111R1111.°° -° 

40MHz 
S -1345 $569 

Analog with Delayed Sweep 

S -1340 $475 
Analog 

2 Year 
Warranty 

25 /30MHz 
DS -303 $1095 
Analog / Digital Storage 

S -1330 $439 
25MHz Analog 
Delayed Sweep 

S -1325 $325 
25MHz Analog 

OSCILLOSCOPE SELECTION CHART 

ANALOG 
Model Bandwidth 

MHz 
S -1360 60 

S -1345 40 

S -1340 40 
S -1330 25 

S -1325 25 

DIGITAL STORAGE 
Model Bandwidth 

MHz 
DS -303 30 
D:3 -603 60 

Sensitivity 
(max) 

1mV /div 
1mV /div 
1mV /div 
1mV /div 
1mV /div 

Analog 
Sen (max) 

I mV div 
ImV div 

No. of 
Channels 

2 

2 

2 
2 
2 

No. of 
Channels 

2 

2 

Sweep Rate 
Max ns /div 

IOns /div 
1Ons /div 
iOns /div 
lOns /div 
iOns /div 

Sampling 
Rate 

20MS /S 
20MS'S 

Delayed 
Sweep 

Yes 
Yes 
No 
Yes 
No 

Memory 
Channel 

2K 
2K 

Video 
Sync 
Yes 
Yes 
Yes 
Yes 
Yes 

Internally 
Backed Up 

Yes 
Yes 

Component 
Tester 

Yes 
Yes 
No 
Yes 
No 

Pretrigger 
% 

0, 25, 50, 75 
0, 25, 50, 75 

Beam 
Find 
Yes 
Yes 
No 
Yes 
No 

Output 

RS232 
RS232 

Time 
Base 

2 

2 
1 

2 

1 

. 

I I 

Affordable Spectrum 
Analyzers by B &K 

500MHz Series 1.05GHz Series 
Model 2615 - $1595 Model 2625 - $2395 
Model 2620 w/ tracking Model 2630 w/ tracking 

generator - $1895 generator - $2995 

AT PRICES THIS LOW THEY'LL BE GONE 

I... HITACHI SCOPES 9 ,P.A 

Inventory Reduction Sale 
Lowest Prices of the Decade! 

V -209 - 20MHz Battery Operated 
Was $1505, NOW $1095 Save $410 

V -422 - 40MHz Was $965, 
NOW $765 Save $200 

V -525 - 10MHz w/ Cursors 
Was $1355, NOW $955 Save $400 

V -552 - 50MHz Was $1195, 
NOW $850 Save $345 

V -555 - 50MHz w/ Cursors 
Was $1375, NOW $975 Save $400 

V-695 - 60MHz w/ Cursors 
Was $1515, NOW $1395 Save $420 

V -1065A - 100MHz w/ Cursors 
Was $2139, NOW $1565 Save $574 

V -1560 - 100MHz Was $1790, 

NOW $1490 Save $300 

V -1565 - 100MHz w/ Cursors 
Was $1960, NOW $1595 Save $385 

V-252 - 20MHz $419 

WE WILL NOT BE UNDERSOLD C &S SALES, INC. 
150 W. CARPENTER AVENUE 

WHEELING, IL 60090 
FAX: (847) 520-9904 (847) 541 -0710 

http://www.elenco.com/cs_sales/ 

UPS SHIPPING: 48 STATES 5% 

OTHERS CALL FOR DETAILS 
IL Residents Add 8% Tax 

Fluke Scopemeters 

91 $1225 
926 $1445 
96B $1695 
97 $1795 
97A $2945 
99B $2095 

Call or write for 
complete specs. 

15 DAY MONEY BACK 
GUARANTEE 

FULL FACTORY WARRANTY 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

CIRCLE 32 ON FREE INFORMATION CARD 
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CONVERTERS & 
DESCRA R 

TARGET ELECTRONICS 
(800) 995-1749 

We sell Test Chips! 
MC VISA. e 

DEALERS 
WELCOME! 

EAVESDROPPING is unbelievably widespread! Electronic 
Devices with amazing capabilities can be monitoring your 
telephone and room conversations RIGHT NOW! Are vol.( 
sure you're safe? FREE CATALOG tells you fast! Includes 
Free Bonus details on fantastic opportunities now open in 
Counter -Surveillance field. Exciting, immensely interesting 
and EXTREMELY profitable (u to 9250 hr) full /.art-time 
income. Call Nowl 

CABLE TV CONVERTERS 

Equipment & Accessories 
Wholesalers Welcome 

Call C &D ELECTRONICS 
1- 800 -310 -1153 M -F 10a -8p 

Take 
Stock 
inAmerica U 

SSAVINGS r - 
BONDS ' 

N 
BRITISH 

EEO 
AwARD 

SCHEMATIC and PCB C,A.D 

ONLY ® .1%-r-7-- I 
C 
~i 7--- 

Includes 

MGA, CGA, EGA 
& VGA ccenpatiblc. 

Design large multi layer 
boards. 

One level pull down 
menu and quick boy. 
for fast layout. 

Dot matrix, laser, plotter. 
Gerber & N.C. drill output. 

6 Month Flee 
update 

Froc Demo 

HIO 
UTOMATION 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592 -1810 
Visa & Mastercard Accepted 

Debco is a Kit Builders Paradise 
Beetrarc EI, - Pire Pris - CasMlt.n - Ilsalsar fiada 

'1 .;.. Call Debco today for ,, 
your FREE copy of 

The Electronic Experimenter's Journal 

1 800 423 - 4499 
Deco Electronics 4025 Edward. Rd. Cincinnati, OH 45209 

Remote Automotive Engine Starters 
Warm up your car In the winter. Cool It off In the summer. 

Smart3tert ' Real Time clock based. Programs like a 

MCS -100 VCR. The engine starts at the times you 
set, up to 4 start times per day. Also set 
the run time, day and time. 

Touch3tart Start and stop the engine. and honk the 
MCS -200 horn with a 2 channel key chain transmitter 

up to 300 It away. 
Plans and pans fist only._. 514,00 each $3 S.M. 

Send check or M.O. lo; Modern Cncu,t Solutions Corporation 
P.O. Boa 212 Cedarburg, WI. 53012.212 

It could be a best 
seller. But Its free. 
1b get your free catalog, write: 
Consumer Information Center 
Dept. BEST. Pueblo.CO 81009 

CABLE TV DESCRAMBLERS 
Never rent again! Save S100's on premium Cable TV 
Descramblers 8 Converters compatible with Jerrold. 
Scientific Atlanta. Zenith, Pioneer. Tocom and More! 
Get your best prices and call us last! Please have 
the MAKE & MODEL a 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 

CONTROL YOUR WORLD 
32K 

Low Cost Klicrocontroller boards & kits + A. alicatiors 
http://ZOnnco.com 
or call 1206) 282 -6061 f-Z-ioU2aliorji 

"FULL VIEWING" CABLE BOXES 

FREE 
Mi b. 

Converter Box Catalog 
Open Every Day! 

LOWER YOUR CABLE 
BILL NOW! 

CHANNEL SURFERS 
1- 800 -447 -7634 

Prototype it FAST! 
nun 00100ml 8051 0, rte 

.- -- , ......,... 
_i .._.... _. 

rooD,,;r.ra and eosl 

$99.00 . n 

:1 6 ,.: 
=o,..... -,e . . b n.aw,m n 

wn wotoqp. anWraeons o, s.anmema nenni.,. rr-,. ... 
nam me earw. pon WITHOUT PaocRaaMkc! (513) 561 2060 

CHAU-ENGER SYSTEM 
33-ChannN ORDER LINE 800- 880 -MMDS Complete Grid $265 
Five year Warranty FAX LINE 602- 947 -7799 
FREE SHIPPING Vise WC Amx Disc COD's Pride 

Qualit Microwave TV S stems 
WIRELESS CABLE - ITFS - MMDS 
ATV - INTERNATIONAL - S-BAND 
Amplifiers Antennas Books Components 
Filters Systems Video Products 

RF Frequency 1990 - 2700 MHz 
Cable Ready - VHF - UHF Outputs 
SASE For 'FREE' Catalog or Send $1 

PHILLIPSTECH ELECTRONICS 
PO Box 8533 Scottsdale, AZ 85252 
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Weeder 
Technologies 

PO Box 421, Batavia, OH 45103 

Home Automation 
Connects between a TW523 and 
an RS-232 serial port Use your PC 
or Mac to receive and transmit all 
X -10 commands. Create your own 
program to control your home 
automation system, turning on/off 
any device plugged into an 
electrical outlet with response to 
time /date, other X -10 transmissions 
or any other computer input stimuli. 

Telephone Scrambler 
Scrambles your voice before 
sending it over the telephone 
line. Prevent eavesdropping from 
an extension or tap. Connects 
between your telephone and wall 
jack No modifications are 
required to your telephone. Full 
duplex operation. 

Electronic KITS! 
floes 

i29 to $55 

FREE 
CATALOG! 

wecdtech@iglou.com 

Caller ID / RS -232 
Connects between a telephone 
wall jack and an RS -232 serial 
port. Decodes the caller ID data 
sent over the phone line and 
sends It to your PC of Mac, In a 
pre- foenatted ASCII character 
string. Create your own program 
to log the name, number, date, 
and brae of all Incoming calls. 

Telephone Call Restrictor 
Connects to telephone wall jack. Disables 
all phones on the line if attempting to 
either: dial a number that has been stored 
in memory 'Block' mode or, dial a number 
that has not been stored In memory 
'Allow^ mode. Use touch -tone phone to 
enter telephone numbers into memory, 
and choose mode. Program from any 
phone on the line using your password. 

IR Remote Control Receiver 
Learns and records the data patterns 
emitted by standard infrared remote 
controls used by Ns, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your N remote. Seven individual VO 
pins can be assigned to any button on your 
remote, and can be configured for either 
'toggle' or 'momentary' action. 

P ro 
TM ' Kit 

513-752-0279 

50 MHz Frequency Counter 
Reads frequency from 1 Hz to 50MHz and 
displays up to 7 digits on a 16x1 character 
LCD display. Auto-range feature provides 
floating decimal point and automatically 
affixes the correct suffix (Hz, KHz, or MHz). 
Microcontroller based provides for very 
small parts count, only 2' x 3 big. 

Caller Block 
Connects between your 
telephone and its wall jack. 
Prevents your telephone from 
ringing unless the calling party 
is one which you've entered into 
memory using your touch -tone 
phone. Can also be set to allow 
all callers 'except' those which 
you've entered into memory. 

DTMF Decoder /Logger 
Keep track of all numbers dialed or 
entered from any phone on your 
line. Connects to your telephone 
wall jack. Decodes all 18 touch - 
tones and displays them on an LCD 
display. Holds the last 240 digits in 
a non -volatile memory. Scroll 
through and view all telephone 
numbers dialed, credit card 
numbers entered, etc. 

AmericanRadioHistory.Com



EPROM + 
PROGRAMMING SYSTEM 

USES PARALLEL PORT 
EPPOMS (24,28,32 & 40 PIN*) +270 AND 25XX 
1702 *, 2708, TMS2716 *,32,32A,64,64A,128,128A 
256, 512, 513, 011 ,010,101,1001,1000,1024,210,020 
2001, 220, 2048, 4001 12,040,080,240,4096,68764 /66 
FLASHEPROMS 28F256, 28F512, 28F010 
28F020, 29C257 ,29C010,29C040,29F010,29F040 
EEFROMS & NVRAMS (18,24 & 28 PIN +CXX) 
2210, 2212, 2804, 2816, 2816A, 2817, 2864, 2865 
28256, 28C010, DS1220, DS1225, DS1230 
SERIAL ..PROMS* (8 & 14 PIN PLUS CXX) 
ER1400,M58657, 2401,02,04,08,16,32,65, 2444 
59C 11,80011 A,9306,46,56,66,8572,82,92, 168/9XX 
DIPOLAR PROMS* (16 THROUGH 24 PINS) 
74SXXX AND 82SXXX FAMILY 
MICROCONTROLLERS* 8741, 42, 48, 49, 8751 
C51, 52, C52, 87C5XXX, 87075X, 8905X, 68705 
68HC705, 68HC71IE9, PIC I6CXX, TMS7742 
'ADAPTER REQUIRED - DIAGRAMS INCLUDED 

SOFTWARE - READ,VERIFY,PROGRAM,COPY 
DISK FILE LOAD /SAVE, CHECKSUM, FULL 
SCREEN BUFFER EDITOR W/20 COMMANDS 
READS HEX, S- RECORD AND BINARY FILES 
FAST -DEVICES PROGRAM IN UNDER 20 SEC 
RUGGED (9 "X6 "X3 ")ENCLOSURE W/HANDLE 
MADE IN USA - 1 YEAR WARRANTY 

SYSTEM INCLUDES: 
PROGRAMMING UNIT 
PRINTER PORT CABLE 

POWER PACK, MANUAL 
AND SOFTWARE. 

$289 
ADD S5.00 SHIPPIN(; 

S5.00 C.O.D. 
VISA/MASTERCARD 

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OH 45150 
(513) 831 -9708 FAX (513)831 -7562 

Help protect our nation's soil and water. 
Call for your free action packet. 

1- 800 - THE -SOIL 
WE OWE IT TO OUR CHILDREN 

United States Department of Agriculture 
Soil Conservation Service 

Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 
...with the AES learning system/ 
embedded control system. 
Extensive manuals guide you . . 
through your development 
project. All programming and 
hardware details explained. 
Complete schematics. Learn to 
program the LCD, keypad digital, 
analog, and serial I /O. for your applications. 

THREE MODELS AVAILABLE. Choose from an 

Intel 8051, Intel 8088, or Motorola 68HC11 

based system. All models come with: 

32K Byte ROM, 32K Byte RAM 2 by 16 Liquid Crystal Display 4 

by 5 Keypad Digital, Analog, and Serial I/O lnterrupts,timers, chip - 
selects 26 pin expansion connector Built -in Logic Probe Power 
Supply (can also be battery operated) Powerful ROM MONITOR to 

help you program Connects to your PC for programming or data 

logging (cable included) Assembly,BASIC, and C 

programming(varies with model) Program disks with Cross Assembler 
and many, well documented, program examples User's Manuals: 
cover all details(over 500 pages) Completely assembled and ready to 

use Source code for all drivers and MONITOR Optional Text Book 

Everything you need. From $279. Call for Free Info Pack. or see 

Money Back Guarantee WEB at http: / /www.aesmicro.com 

714 -550- 8094,FAX 714-550-9941 

AES Call 1 -800 -730 -3232 

AES 970 W I 7TH STREET, SANTA ANA, CA 92706, USA 

Computer repair 
and network installation maintenance 
- the business opportunity of the 90's: 

`Source: Wall Street Journal and Fortune Magazine 

TechSery provides: 
Recognition Our nationally recognized and respected trademarks and logos give you 

immediate recognition. 
Proven Marketing Plan Brochures, maintenance agreements, direct mail flyers, ad 

planners and yellow page ads. 

Training Micro House Authorized Education Center. PC's hands -on training 486, 586, 
Pentium, troubleshooting and repair. NETWORKS -NOVELL, UNIX. prepare for CNE (Certified 
Network Engineer) testing. Screening and testing technicians. 

Parts Over 40,000 OEM parts provided on disk. Order 7 days a week, 24 hours a day at 

preferred pricing. 
Diagnostics Advanced diagnostics for PC's and networks. 

Over 350 in operation worldwide. 
Call TechSery at 212- 967 -1865 

or fill out coupon and mail to: tech 
ENTERPRISE S S e rvs. 

America's largest chain of independently 
owned and licensed computer repair centers 

253 West 28th Street, New York, NY 10001 

(- 

NAME 

ADDRESS 

ari 

TELEPHONE 

STATE ZIP 

(PE 8/96) 
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The Pocket Pro. rammer 
i' u ' :..Q, 

MITwcs. 

THE POCKET PROGRAMMER 

Easy to use 
ElElprom, Flash 

281CIIFI /291C11F1/25 
Megabit with 

available for 
Pin X 16 & Serial 

and Eprom 

r. 129.95 
The portable 
programmer 

that uses the 
printer port of 

your PC 
° instead of a 

internal card. 
software that programs 

& Dallas Ram. 271C)/ 
series from 16K to 8 

a 32 pin socket. Adapters 
MCU's 874X, 875X, Pic, 40- 

Eprom's, PLCC, 5 -Gang 
Emulator to 32K X 8. 

Same Name, Address & Phone M for 
13 Years.... Isn't it Amazing 7 

Intronics, Inc. 
Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add $4.75 COD 

Tel. (913) 422 -2094 Add $4.00 Shipping 

Fax (913) 441 -1623 Visa I Master Charge 

PROGRAMMERSI` 
ADVANTECH EETOOLS NEEDHAMS DATA VO ICE TECHNOLOGY HILO 

SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK 

PROMAX EMP -20 MEGAMAX MEGAMAX4 SIMM/SIP TESTER (MUPA 

CALL ADVANTECH LABTOOL 629 EETOOLS SIMMAX 
689 ICE TECH MICROLV 795 CHROMA SIMM/SIP 

669 EETOOLS ALLMAX + 350 MOD -MCT- EMUPA/R 

429 EETOOLS PROMAX 279 MOD- MCT- EMUP/R 
439 EETOOLS MEGAMAX 49 EPROM 1G TO 512K 
539 EETOOLS MEGAMAX4 79 EPROM 1G TO 1 MEG 
429 XELTEK SUPERPRO II 99 EPROM 4G TO 1 MEG 
529 XELTEK SUPERPRO H P 199 EPROM 166 TO 1 MEG 
269 XELTEX SUPERPRO L 99 EPROM 1G TO 8MEG 
179 XELTEK ROMMASTER II 129 EPROM 4G TO 8MEG 
479 MOD -MCT -EMUPA 250 EPROM 8G TO 8MEG 

LAB,:JOl4B MICROMASTER SUPERPRO ALLMAX PLUS ROMMASTER2 

General Device Instruments 
Sales 408 -241 -7376 Fax 241 -6375 BBS 983 -1234 I 

Web ww.generaldeviee.eom E -Mail icdevice @bett.eom 

picture the Seven 
Dwarfs without 

CI forest. 

only You Can Prevent Forest Fires. 

l SI ,.1 I. 
4 

Be a PC repair expert! , 
Approved home study. Learn to troubleshoot, 

Irepair, install, upgrade, and service computers. 
Free literature: 800- 223 -4542 

I Name Age 

Address Phone (_ 

IOwS tat e on 
School of PC Repair, DEPT JJA341, PODI 

L6065 Roswell Road, Attenta, Georgia 30328 
we= - - - - e - 

MULTIMEDIA SUBWOOFER 
(Continued from page 40) 

Checkout and Use. To install and 
use the Subwoofer, you will need to 
make or buy a cable with a 3.5 -mm 
phono plug at each end. You are then 
ready to connect the Subwoofer to 
your multimedia speakers. 

First, connect the multimedia 
speaker with the built -in amplifier and 
volume control to your computer. At- 
tach the cable (just described) to the 
output of that first speaker and to the 
input of the Subwoofer (J1). Then plug 
the other multimedia speaker into the 
throughput jack of the Subwoofer (J2). 

When the input connections are 
made, turn the volume knob of the 
Subwoofer down all the way and plug 
the unit into an AC outlet. Play some 
music or other audio through the mul- 
timedia speakers, and slowly turn up 
the Subwoofer volume. If everything is 

assembled correctly, the Subwoofer 
should produce deep bass. You'll es- 
pecially notice it on games with 
crashes, explosions, and rumbling 
noises. 

With the Multimedia Subwoofer, 
you'll finally hear and feel all the ex- 
citement and power you've been 
missing. Music and your favorite multi- 
media applications will never be the 
same again. 

Get your copy of the 
CRYSTAL SET HANDBOOK 
THE CRYsTAI. si I 

I 1.1NI>R(1(TIC 

Go back to antiquity and build the 
radios that your grandfather built. 
Build the "Quaker Oats" type rig. 
wind coils that work and make it 
look like the 1920's! Only $10.95 
plus $4.00 for shipping and han- 
dling. Claggk Inc., P.O. Box 4099, 
Farmingdale, NV 11735. USA 
Funds ONLY! USA and Canada - 
no foreign orders. Allow 6 -8 weeks 
for delivery. MA01 

SILICON -CONTROLLED 
RECTIFIER PROJECTS 

1586T -From TAB Books. A 
treasure trove of exciting pro- 
jects using SCR's and other 
low -cost thyristor devices for 
power -control applications. In- 
cludes a sophisticated burglar - 
alarm system, an SCR -based 
smoke- alarm system, a re- 
mote- control garage -door open- 
er, and a high -tech light dimmer 
that uses the output from your stereo to modu- 
late the intensity of your lights. And then there 
are 20 more. To order -ask for book 1586T, 
and include your check for $12.95 (includes 
s &h) in US and Canada, and order from - 
Electronic Technology Today Inc., P.O. Box 
240, Massapequa Park, NY 11762 -0240. US 
funds only, use US bank check or International 
money order. Allow 6 -8 weeks for delivery. 

MA09 

24 
SILICON- CORTROLLEO 
RECTIFIER PROJECTS 

VCR 
Cross Reference 

NOW Find the right Part 
for your VCR 

VCp 
ferente 

Cross 
ae 

Moot 
Plumbers & parta 

F0 Bition 

With the 
ISCET VCR 

CROSS REFERENCE 
This 119 -page reference contains 
both model and part- number cross - 
references updated to include 1994 
units. 

VCR's are made in a few factories 
from which hundreds of different 
brand names and model numbers 
identify cosmetically- changed iden- 
tical and near -identical manufactured 
units. Interchangeable parts are very 
common. An exact replacement part 
may be available only a few minutes 
away from you even though the 
manufacturer supplier is out -of- stock. 
You may be able to cannibalize scrap 
units at no cost! 

The ISCET VCR Cross Reference 
is pre -punched for standard loose - 
leaf binding. . .$38.00 plus $3.00 for 
shipping for each Reference. 

Claggk Inc. 
VCR CROSS REFERENCE OFFER 
P.O. Box 4099 
Farmingdale, New York 11735 -0793 
Name 

Business 

Address 

City 

State Zip 
Phone 

Enclose $38.00 for the Fifth Edition of the ISCET 
VCR Cross Reference and $3.00 for shipping for each 
Reference. 
The total amount of my order is $ 
Check enclosed-do not send cash. 
or please charge my credit card. 

Visa MasterCard Exp. Date / I 

Card No. 

Signature 

New York State residents must add applicable local 
sales tax tu total. US funds only. Use US hank check 
or International Money Order. CB02 
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NOW MAKE AN EXTRA $600 
PART TIME WEEKENDS -- UP TO 

$2,000 A WEEK FULL TIME 

IN Explosive SATELLITE DISH 

TV/ELECTRONICS FIELD! 

Hottest Career Opportunity Since 
Invention of the VCR! 

See How Fast The Money Rolls In! 

Part dme: Here's what you can earn 
over a typical weekend: 

Install 2 Satellite dish systems at $200 
Repair 4 N's at $50 each 

= $400 
= $200 

Total Weekend Income 

Full time: Working just five days a week 

= $600 

you could easily earn: 

Install 5 Satellite dish systems at $200 = $1,000 
Repair 10 N's, average $50 each = $500 
Clean and adjust 10 CD players, average $35 each = $350 
Service 2 Home entertainment centers at $75 = $150 

Total Weekly Income = $2,000 
In addition you can make big extra profits 

on other supplies you furnish) 

Get in 177E FAST LANE on the NEW "INFORMATION 
SUPERHIGHWAY' Everyone's Talking About! 

Its exciting! Its gigantic! The tech- 

nology of tomorrow is here today! 
You've been reading and hearing 
about the amazing Information 
Superhighway. Its so new that few 
technicians are equipped to service 

this fast emerging field! Foley -Belsaw 

gives you Satellite dish technology 
(including new mini -dish) along with 
the electronic expertise you need to 
make big money servicing Ns and 

other electronic equipment. 

Be your own boss! Its quick 
and easy to become an expert at 

home in your spare time. Earn really 

BIG money adjusting, installing and 

repairing Satellite dish systems 
Ns Amplifiers CD players AM/ 
FM tuners Home entertainment 
centers. Every home, every busi- 
ness, every office in your area des- 

perately needs your expertise! 
Your timing just couldn't be 

better! Never before and probably 
never again will you have a ground - 
floor opportunity like this to get into 
a booming business of your own, 
make really big money starting right 
away, be your own boss and enjoy 
financial freedom and security. The 

fact you're reading this message 
shows you're smart enough to 
realize this! 

Satellite dish/TV /Electronics is easy 

to learn in your spare time at home. 
This modern, practical hands -on 
course combines simple step -by- 
step lessons with easy -to- follow 
video cassette guidance. No special 
experience or electronics back- 
ground is necessary. Just average 
mechanical aptitude and the ability 
to follow simple A -B -C repair pro- 
cedures that are clearly outlined 
for you. 

And when you complete the 
course you will receive Foley - 
Belsaw's official diploma attesting to 
your expertise. 

30 -DAY 
NO RISK TRIAL 

Send for details 

Send coupon today for 
FREE Fact Kit. No obligation. 

Don't miss out on this once-in-a-lifetime opportunity. Send in the 

coupon NOW. Get a l the facts and study them in the privacy of 

your own home. There's absolutely no obligation and no 

salesman will call on you. So don't delay. Mail the coupon today! 

MAIL TODAY FOR FREE INFORMATION PACKAGE 

Foley -Belsaw Institute 
6301 Equitable Road 
Kansas City, MO 64120 -1395 Since 1926 

YES! Without obligation send tree information kit so I can learn how 

to become a professional Satellite Dish/TV/Electronics Specialist, in order 

to earn high extra income. Dept. 31346 

VCR Repair -Unlimited profits in the growing field. Dept. 62574 

Interested in an exciting, money making career in 

Computer Repair, Maintenance and Upgrade? Dept. 64471 

Personal Computer Programming -Learn fast at low cost for big earnings. 

Dept. 35294 

Name 

Address 

City State Zip 

L Calltoll-free1-800-487-2100 -101 
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CABLE TV 
DESCRAMBLERS 

III 
WE CARRY A FULL UNE OF PREMIUM 
CONVERTERS AND DESCRAMBLERS 

Scientific Atlantan' 
Compatible 
JerroldTM Compatible 
TocomTM Compatible 
Zenith1M Compatible 
Pioneer1M Compatible 
OakTM Compatible 

SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

BEST PRICES FREE CATALOG 
Please have the MAKE & MODEL # of your full 
premium service cable box ready when you call! 

ALLSTAR ELECTRONICS 

800 -782 -7214 
HOURS: 9-6 M -F 10 -3 Sat EST 

It is not the intent of Aliens EIctronlce to defraud any pry TV 
operator. Anyone Implying theft of service will be denied 
assistance. AN brand ranee are registered trademarks of ark 
respective anus A ere used for reference only. 11044 
Owens Blvd., Mss, Forest HIN., NY 1137S. NO NYS SALES! 

NEW ! 

PIC microcontroller & 
Surveillance KITS. 

Many kits use Surface Mount 
Technology. Among the kits are an 
ultra small wireless FM mic, and our 
new phone transmitter SLeach'r't. 
PIC kits include security products 

such as secure remote keyless entry. 
SMT kits include our exclusive 
surface mount soldering guide. 
Many kits under $20. Call for a 

catalog of available kits. All kits are 
designed and manufactured by IEC. 

Pager Decoder 
Interface kit for PC 

Only $19.95 + S &H 
uses the popular PD shareware 
software available on our BBS. 

Order 1- 800 -417 -6689 
Mon. - Fri. 9AM -5PM ET. 
Visa, MC, Money Orders 

IEC, P 0 Box 52347,Knoxville, TN 
37950 -2347 

Sorry, no refund for used kits. 
Do not use these devices without authorization 

from your local officials. 
Prices subject to change. 

Returns are subject to a restocking fee. 

©1997 IEC 

THE GREATEST 
SPY BOOK EVER!! 

The Whole Spy . 

Catalog 

y 
a 

( . , 

1100- 

Fl. .:', . 

How to Locate and: Bug Anyone - Tap Any Phone - Conduct Video Surveillance - Install Latest 
Counter Measures - Research Anyone - Track 
Anyone's Assets- Hire Ex- CIA/KGB Agents. Real 
Inside Secrets. 
Plus, latest in night vision, order satellite photographs of 

anywhere on earth, best book sources for CIA publications, 
ID changing, private detective schools, newsletters, 
courses, and associations, latest B & E tricks. "Recom- 
mended (or hated) by CIA directors, the world's most fa- 

mous private detective, KGB officers... Lee Lapin does it 

again! THE WHOLE SPY CATALOG (440 pages) $49.95. 
PP, orders 1- 4115 -513 -5549, or Intelligence Inc., Dept K, 

2228 S. El Camino Real, San Mateo, CA 94403. 

Top 50surrelllance product catalog FREE w /order. 

INTELLIGENCE 
INCORPORATED 

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 from 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 

Payton, Ohio 45402 1 -800 -344 -6324 

Order Toll -Free 
1- 800 -344 -4465 

CIRCLE 149 ON FREE INFORMATION CARD 

GIANT! 
ELETRoId py 

G TACO 
lust I Ike In 11Ne 4N vies: Fiberoptics IR DetectorsUV Powder 

Covert TV Cameras Phone Transmitters 
Laser /Parabolic Mic'sNightvision Wrist Watch 

CamerasTime Lapse VCR's, Surveillance- Counter 
SurveillanceHoming XmittersFiberscopesPolice 
ElectronicsMicro -TV's Phone Bug's TV Xmitters 
Transmitters BooksNideo's and Much, Much Morel 

SEcR ET EVIDENCE LOCATER 
Just whistle your secret 
code and ,t whistles back 

$7.77 +2.00 S&H 
CATALOG RuShl $5.00 to ( SSOCIATES '-_ 
2801PE Shelterwood,Artington Tx 76016 

WINDOWS 95 
-One Step at a Time 

Don't know what to do 

when confronted with 
Microsoft's Windows 95 

screen? Then you need 

a copy of Windows 95- 
One Step at a Time. 

Develop your expertise 

with the straight -forward 

presentation of the fre- 

quently -used features that make Windows 
95 so valuable to the PC user. 

To order Book BP399 send $6.95 plus $3.00 for 

shipping in the U.S. and Canada only to 
Electronics Technology Today Inc., P.O. Box 
240, Massapequa Park, NY 11762 -0240. Payment 
in U.S. funds by U.S. bank check or International 
Money Order. Please allow 6 -8 weeks for delivery. 

Timid about getting on the. . 

World Wide Web? 
You've heard about the Information 

Superhighway and all the hype that goes 
with it! Sort of makes you feel timid about 
getting on the Web. Put your fears aside! A 

new book, The Internet and World Wide 
Web Explained, eliminates all the mystery 
and presents clear, concise information to 

build your confidence. The jargon used is 

explained in simple English. Once the tech - 

talk is understood, and with an hour or two 
of Web time under your belt, your friends 
will believe you are an Internet guru! 

To order Book #403 send $6.95 plus $3.00 for 
shipping in the U.S. and Canada only to Electronics 
Technology Today Inc., P.O. Box 240, Massapequa 
Park, NY 11762 -0240. Payment in U.S. funds by 
U.S. bank check or International Money Order. 
Please allow 6 -8 weeks for delivery. 
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CABLE CONVERTER 
DIAGNOSTIC TEST CHIP 
LOAD FULL ACTIVATION OF CABLE CONVERTER 

WE STOCK A COMPLETE LINE OF CHIPS,TOO LS, 

WIRELESS QUICK INSTALL TEST BOARDS AND 
DIAGNOSTIC CUBES FOR ALL CONVERTERS! 

** *ANYONE IMPLYING ILLEGAL USE WILL BE * ** 
DENIED SALE.WE SELL PRODUCTS ONLY!! TO 

TECHNICIANS OR CABLE REPAIR FACILITIES!! 
#1 IN CUSTOMER SERVICE & TECH. SUPPORT! 

*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X. 
*PRIORITY NEXT DAY SHIPPING AVAILABLE] 
*SALE= BUY 5 TEST BOARDS AND GET 1 FREE. 

MONDAY THRU FRIDAY - 8AM -7PM EST. 

HTTP: /NVW W.AMERICANINTERNET.COM /GOCABLE 

VISA a VISUAL 
COMMUNICATIONS INC. 

FOR ORDERS 1- 800 -GO -CABLE 
CATALOG & TECH. SUPPORT 717-6204363 EST. 1976 

!!! BROADCAST FARTHER !!! 
The model 220 is a 80- 110MHa RF amplifier that connects to mono or 

stereo FM transmitters and produces a powerful 2 -15 watt signal which 

could broadcast up to 5 miles or morel Requires 50-IS0 mW chive. 

Step by step plans complete with pan source -r % PLUS $2 7&H 
Information and antenna designs ... ONLY NO C.o.D $ 

Progressive Concepts 
C BOX 586 STREAMWOOD. IL 60107 

(6301736 -9822 FAX:(630)736 -0353 ®® 

CABLE TV CONVERTERS 
Equipment & Accessories 

Wholesalers Welcome 

Call C &D ELECTRONICS 
1- 800 -310 -1153 M-F 10a-8p 

WE HAVE IT ALL! 
Surveillance 
Infinity Transmitters 

FM Wireless Transmitter Kits 
Vehicle Tracking Systems 

Bug Detectors 
Caller I.D. 

Wired Mikes 
Telephone Register Nith Printer 

Long -play Recorders 
Shotgun Mikes 

Telephone Recording Adapters 
Alcohol Testers 

Telephone Scramblers 
Hidden Video Cameras 

Telephone Tap Detectors 
Drug Testers 

MUCH, MUCH, MUCH MORE. 

Our 27th Year! 
Small catalog FREE. 

Larger catalog send $5. 

Mail Order only. Visa, MasterCard and 
C.O.D. accepted for equipment only. 

Inquire for dealers' prices. 

A.M.C. SALES, INC. 
193 Vaquero Dr. Boulder, CO 80303 

Mon. -Fri. 8 a.m. -5 p.m. Mtn. Time 

800 -926 -2488 
(303) 499 -5405 Fax (303) 494 -4924 

Internet: http: / /www.siteleader.com/ 
catalogdepot/AMCSG-home.html 
E -mail: amc- sales @siteleader.com 

18" DISH SYSTEM 

30- \ ON PROGRAIIMNGI 

wwwskyy/Mon.corn 

800 -500 -9264 
liSkyvision, Inc: 

COMPARE TO CABLE 
& OTHER 18- DISHES 

1Ca Il FRONTIER 011. FEAGIR FALLa. - 5651r 
Noting ELse Compares' 

See full page ad in The Market Center 

Zenith 
ST 1000's 

$25.00 
Screened 

Cleaned 

Also: 
SA -8580 
SA -8550 
SA -8590 
DPBB -7 
DPV-5 
DPV -7 
Basics 

Pioneers 
& more! 

All converters unmodified 

800- 899 -5000 

BE AN ELECTRICIAN! 
Home study. Maintain and install 

I F Dn 

utilities, and 

E LITERATURE: 800-223-4542 
INane ASK 

AUFVess 

ICssia,, Zlp 

The Electrician School, PODI, DEPT TEA341 
L6085 Roswell Road, Atlanta, Georgia 30328 

PUT YOUR PC TO WORT( 
THIS IS THE DREAM MACHINE YOU'VE BEEN WAITING FOR 

2.5, 3, & 4 AXIS CNC /DNC 
5QTII1 

AT 

DESKTOP MANUFACTURING UNITS 
$495. 1 

AUTOMATICALLY PROTOTYPE PC BOARDS & MACHINE 3D PARTS FROM CAD 

CARVE, ROUTE, MILL, & DRILL WOOD, PLASTICS, & LIGHT METALS 

FREE POWERFUL 3D CADJCA1V SOFTWARE WITH EACH UNIT 

INEXPENSIVE CNC KITS AND ASSEMBLED CNC UNITS 

NOW OVER 20 DIFFERENT MODEL- OPTIONS 

EXPEDITE & SUPER -EXPEDITE AVAILABLE 

ORDER NOW! 501-839-8293 U.S. CYBERLAB, INC., 14786 SLATE GAP ROAD, vIEST FORK, AR 72774 

CAD/CAM 
SOFTWARE 

SIZES FROM 12dx 121" 

TO HUGE 6x 6' UNITS 

CALL NO\N FOR NS1AN1 SPECS 50183?-8293 24 HR, FAX-BACK SERVICE 103 
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Fix It Yourself! 
\iv 

tlettp,ics 

Rekt 
4 

Electronics 

EN..:r w.Mwr. 

Manual : 
.......,.clumr. 

Repair 

, . .. 
Hands -on, detailed, troubleshooting instructions 
"How to" primer for test equipment: oscilloscopes, 
frequency counters, video analyzers, etc. 

Schematic diagrams 

Trouble analysis flowcharts 

Preventive maintenance techniques 

Safety precaution checklists 

Comprehensive replacement parts list 
Directory of manufacturers 

It's easy, fast, and rewarding 
to repair it yourself with the 
Electronics Repair Manual! 

Leading Manufacturers Represented... 
Emerson Nintendo RCA 
Hitachi Panasonic Sanyo 
IBM Pioneer Sharp 
NEC Quasar Sony 

/ Dozens of Fix -It- Yourself 
Projects for... 

CD Players Amplifiers 
VCRs Car Radios 

Televisions Home Appliances 

Camcorders AM /FM Tuners 
Computer Equipment Thermostats 
Fax Machines ...and more! 
Telephones 

Technics 

Toshiba 

Zenith 

and others! 

Keep Your Skills Up -to -Date! 
The Electronics Repair Manual and the Modern Manual Electronics Manual will be a valuable reference for years to come. 
Supplements, each containing over 125 pages, add new repair projects, valuable insights into new technologies, diagnostic and 
repair techniques, electronics projects, and more schematic diagrams into your manual. lust $35 each for Electronics Repair 
and $49.50 each for Modern Electronics plus shipping and handling. Supplements are sent 4 -5 times a year and are fully 
guaranteed. Return any supplements you don't want within 30 -days and owe nothing. Cancel anytime. 
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Build It Yourself! 
\lc \Iv \Iv 

The Modern 
Electronics 
Manual" 

A practical 

reference manual on 

electronics technology 
oday 

Expand your 
knowledge while 
sharpening your 
skills! 

o ns of Exciting Projects 
such as... 

Simple Logic Probe 

Multi- Purpose Gas Detector 

Digital Combination Lock 

Radiation Detector 

Portable Frequency Counter 

...and many other projects! 

A lifetime of exciting electronics projects 

Complete project plans 

Step -by -step instructions, flow charts, 

schematics, and photos 

Troubleshoot and repair 

Make your own printed circuit board 

(acetate board layouts provided) 

Component suppliers' addresses 

Handy 3 -ring workbench binder 

Electronics Fundamentals... 

Electronic Components and their Characteristics 

The Op -Amp Explained 

General Diagnostic Techniques 

...plus much morel r 
3 0 Day Free Trial Order Form 

Yes! Please rush me my copy of: 

Electronics Repair Manual for -only $59.95 33020 

Modern Electronics Manual for only $59.95 33021 

Both Manuals for just $99.95. 33022 

I may take $10 off the total price when I endose my check or credit card 

authorization by 1 /31 /97. Plus, 1 get free shipping and handling! I 

understand that if I am not satisfied, I may return the book(s) with /n 30 days 

for a full 100% refund of the purchase price. 

My payment Is enclosed. I've deducted $10 If I am ordering by 1/31/97. 

I VMS : No 

CI Check Enclosed. 

Optional express delivery (available in U.S only). 

Enclose an additional $10 and well guarantee delivery within 5 business days 

from receipt of your order (prepaid orders only. no P.O. Boxes). 

Bill me later including $6.50 shipping and handling per book, subject to 

credit approval. Signature and phone number required to process your order. 

P.O. Box addresses must be prepaid 

Signature (required) 

Daytime phone ( 

Mr. /Mrs. /Ms. 

Company 

Street Address 

City State Zip 

Shipping and handling to Canada, $10 (U.S. Currency); Overseas, $15 (foreign orders 

must be prepaid); CT residents add 6% sales tax. Sipplements will be sent 4-5 times a 

year on a fully guaranteed, 30-day trial basis. They may be cancelled at any time. 

MAIL TO: WEKA Publishing, Inc. 

1071 Bridgeport Avenue, P.O. Box 886, Shelton, CT 06484 

Call 1- 800 -222 -WEKA or fax to 1 -800 -256 -5915 for fast service! 
105 

AmericanRadioHistory.Com



EO iaoEftT Dri 
GUARANTEED 

1a 
INA 
rSAVE $1000's 

Ufce 
The Nationwide ment 

(" for cable TV eq p 

"BUY WHERE THE DEALERS 
BUY." 

N CebM peaenmbkr 
convederters and 

le Box Gv 
FREEDpen Every D.yt 

FREE 

30 Day 
Trial! 

1 -800- 676 -6342 

New Surveillance Devices ! 
Smoke Alone Ultra miniature video cameras hidden in smoke ,Tau. ock® alarm or alarm dock - your choice. Wide field of New 

and super .1 lux low light sensitiviy Undetectable! 
SC -600 TC -70 High quality B/W with 420 lines of 

resolution for ultra sharp images. 
erect 

an 
od 

d audio. 
of 

$219.95 ea. video 
Best price on surveillance cameras anywhere! 
TNaphona Transmitter Kit !ridden In dual modular adaptor 
Transmits both sides of conversation to any FM radio up to 1/4 
mile. "Snapkft" technology. Uses phone line for r and 
antan : t Goes completely unnoticed. MA-100 $2 

\ 
5.95 y`u 

High quality cassette deck plugs 
tom directly into telephone jack! Records up toil .e 12 hours of conversations on a single cassette. 

11rRA Recording starts and stops automatically when 
12 How prone is used! Visa /MC (214)266 -7490 relaPhone $99.95 
Recorder Fratt slt¡,pre Check/Money ceders also accepted 

Seymor -Radix Inc. Box 166055 -E Irving,TX 75016 
Now you can visit us on the intemet at http: / /www.why.net/itorne /sr/ 

BE A LOCKSMITHi' 

Home study. Learn locksmithing for a great 
career, or to start your own at -home business. 

FREE LITERATURE: 800 -223 -4542 I 
Norne Aas 
Address Phons 

City State Zip 
Ti.. scheel Leekan,lAla,, 303N 841 
The PCDI, Soho Rotwall Rd., things 

Dept. 

Or large runs. PCBs, wave soldering, cabinets 
and other metal parts, silk screen printing, plastic 
injection, xformer /coil winding, etc. Assembly, 
wiring. Very low prices! Twin plant in Mexico. We 
ship to your door. V &V. PH. (713) 537.7518 Fax. 
011 (525) 361 -5996. 

BROADCAST TRANSMITTER 
The FMS2 studio quality transmitter 
is FULLY crystal controlled and 
programmable to any FM broadcast 
frequency. 

Unit features: ALC, 2:1 compressor. audio buffer i amplifier, 
pre -emphasis, roll off filler. stereo generator, digital PLL tuning. 
75 MHz- t25MHz bandwidth, 500mW power output and a special 
introductory price of only $295.00 0s. 

scoEMancs Fot UNIT $27 CATALOG 800404-1178 
Fax nou INFO 416- 243 -1067 TEK LINE 416 -2434260 

Radiotelephone - Radiotelegraph 

F C C Commercial 
License 

r Why Take Chances? 
I Discover how easy it is to 
I pass the exams. Study with the I 

most current materials available. Our 
Homestudy Guides, Audio, Video 

I or PC "Q &A" pools make it so fast, 
easy and inexpensive. No college or 

experience needed. The new 
I commercial FCC exams have been 

revised, covering updated Aviation. 
I Marine, Radar, Microwave, New 

co 1 Rules & Regs, Digital Circuitry & 1 

more.We feature the Popular 
E I "Complete Electronic Career Guide" 
LLj I 1000's of satisfied customers 

Guarantee to pass or money back. 

1 I Send for FREE DETAILS or call 
a L 1- 800 -800 -7588 J 
rn WPT Publications 

4701 N.E. 47th Street ' Vancouver, WA 98661 

c Name 
tp 

Address 

I City 
106L 1- 800_800 -7588 

CABLE tJ /lIECT 
CONVERTERS 

üESCRAMT31.ER5 
ViüEfì STABILIZERS 

FILTï'. 
... r..,..;;rï ::::::f:s:,<i:.:,::>, 

FREE Cable TV Catalog. 

Now you can tune -in your favorite 
cable TV programming and 

SAVE $100 S - EVEN 81000'S 
on premium CABLE TV EQUIPMENT. 

MOD ERIV 
ELECTRONICS 
1-800-906-6664 

2125 S. 156TH CIRCLE OMAHA, NE 68130 

IE 

Parts Express 
Reg. S118°° 

SPECIAL $9995 
Order 

#PO- 391 -030 

Triplett 
4404 
DMM 
The Model 4404 
is an extremely ver- 
satile DMM that per- 
forms multiple func- 
tions. 4000 count digital 
display with bargraph, fre- 
quency measurement from 
1 Hz to 999.9KHz., 5 capaci- 
tance ranges to 40uf, DC Volts: 5 
ranges to i 000voC, AC Volts: 5 
ranges to 750 VAC, AC and DC amps to 10A, 6 
resistance ranges, diode tester, data hold, auto 
power off, data memory, and built in stand. One 
year manufacturer warranty. Net weight: 2 lbs. 

To receive our 228 page 
full line catalog, use source code 

POM when ordering. 
340 E. FIRST ST., DAYTON, OHIO 45402 -1257 

PHONE: 513 -222 -0173 FAX: 513 -222 -4844 
E -MAIL: zeroes &pans- exprees.com 

HOME PAGE: httpr//www.pana- express.com 
CIRCLE 147 ON FREE INFORMATION CARD 

$139m Laser 
LightShow 

Draw with a laser beam! Animation,, t xt, , 

music & more! Includes galvos, minors. 
servo amp. demo software disk, analog and 
digital computer interface. Use an inexpen- 
sive pen pointer or high power gas laser. 

Computerized 
Motors $39m 

Includes: 2 Stepper motors. 
2 DC motors. computer interface. training 
manual. & demo software disk. Expandable! 
Up to 12 motors. up to 3 amps per phase. 
Now with 4 Axis Linear Interpolation 
e Add 56 hr shipping. ( 'omputer with parallel printer port 
& cable, aseunhb. power supply. & law an required 

FREE FLYER 
vu,« 510.582-6602 lAS 510- 582 -6603 

svs I 

1273 Industrial Pkt- West Bldg. 4F41 

P() Boa 551: t Hayward l'A c/4545-0125 

BEST BY MAIL 
Rates: Write National, Box 5, Sarasota, FL 34230 

OF INTEREST TO ALL 

$333.00 EVERYDAY, LEGAL, Exciting Proven 34 Years. DAX, 
Dept.739302, 1414 Herkimer, Brooklyn, NY 11233. 
IBAD CREDIT? FAST Ca$h Guaranteed! Call: 614 -258 -8009... 
Box 27413- A...Columbus, OH 43227. 
LOSE TO 30 POUNDS Monthly Money Back Guarantee No 
Dieting, Exercise, Drugs Miracle Formula $10.00: FEHMIE- 
(PE), 204 Washington, Balboa, CA 92661 (800- 723 -8874). 
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Don't rent own! 

Cable TV Descramblers 
We'll beat Any Price! 

Same Day Shipping! 

30 Day Money Back Guarantee! 
Credit Cards /C.O.D. 

Have make and model number of equipment used in your area 

REPLACEMENTS FOR MOST SYSTEMS 

CALL TOLL FREE 

CABLE DISCOUNT 
1- 800 -684 -9135 

NO NEW JERSEY SALES! 

Anyone implying theft of service will be denied assistance. 

E AUTO 
World's Largest Selection! 

Widest Selection of 
X -10 Devices Available 

Hundreds of hard -to-find automation, X -10 and wireless control 

products. Computer interfaces, software. development tons, light- 

ing control, telephone systems, securiy systems, surveillance 

cameras, infra -red audio/video control, HkAC, pet care automation, 

wiring supplies, books and videos and much more! 

Packed with Plct_res 
& Diagrams 

HOME AUTOMATION SysTEMS, INC.. 

Questions:714 -708 -0610 Fax: 714-708-0614 

e -mail: catalog @smarthome.com 
http: / /www.smarthome.com /smarthome 

;111. 
JJJI JI1!J! 

OWN A 

MACHINE SHOP 
.l The Smithy 

3 -in -1 
lathe -mill- 
drill 
gives 
you all 3 

basic 
machine 
tools in one easy -to -use 
benchtop machine. Save time & 

money. For home or business. 

Call for your FREE Info Pak & 

instructional video. 

1-800-345-6342 
Ask for 

Operator PE12 

or write 

Dept. PE12 
PO Box 1517 

® Smithy Arbor, Ann Ar MI 
48106-1517 , 

One match can burn 
3,000,000 trees. 

A P.eur Snoirr oJ ni, Alga Ame 

GT1r AMnri,inx (.'o.-,I 

ove Up to the U Robotic Kits. 

MOON WALKER 

OWi's "Next Generation" of 

affordable, rugged Robot Kits 

challenge the enthusiast to solder 

circuit boards and mechanically 

assemble. 

Visit our homepage @ 

http://www.owirobot.com 

$0 
LINE TRACKER 

Each OWIKIT also incorporates the 

basic principles of robotic experiments, 

sensing and locomotion, guaranteeing 

an exciting, hands -on adventure of 

knowledge and fun! 

But remember! OWI is the recognized 

founder and leader in Educational 

Robot Kits. ACCEPT NO IMITATIONS. 

GEAR BOX OWI -GB25 Selectable Gear Box 158 Pg. Book 10.95 

ELECTRO- MAGNETIC TRAIN 14.95 

S -CARGO OWI.936K Sound Sensor 47 Pg. Book 29.95 

WAO 11 OWI.961 K Programmable - Graphic 59 Pg. Book 69.95 

SPIDER OWI.962K Infrared Sensor 49 Pg. Book 49.95 

LINE TRACKER OWI.963K Infrared Sensor 48 Pg. look 49.95 

MANTA OWI-966K Sound / Touch Sensor 44 Pg. Book 29.95 

MOON WALKER OWI -989K Solar Sensor 10 Pg. Book 34.95 

EK 
ELEKIT 

1160 Mahalo Place, Suite B 

Rancho Dominguez, CA 

90220-5443 

(310) 638-7970 
Fax: (310) 638-8347 

VISA =MI 
OnMr M- F. esra - 4p+u. PST 

107 
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Converters & Descramblers 
Call 1 -800- 715 -6789 

30 Day Money Back Guarantee 

/ \ Illel nivill 
,Ir. ENTERPRISES 

..it's Full of Stars 
Panasonic 

Jerrold' 
Pioneer °° 

Zenith® 
®Scientific 
Atlantra® 

ALL MAJOR CREDIT CARDS ACCEPTED 

13492 Research Blvd Suite 120-113 Austin, TX 28750 

SURVEILLANCE 
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. 
SU," I11 

P.O. Box 337, Buffalo, NY 14226 
(716) 691- 3476/(716) 695 -8660 

WHOLESALE PRICES 
STARTING AS LOW AS S99.00 

CABLE TV 
DESCRAMBLERS 

CONVERTERS 
FILTERS VIDEO STABILIZERS 

1 Year Warranty on All Products. 
Affordable Extended Warranty. 
FREE CATALOG! 

Call the Cable Professionals 24 Hours A Day! 

1OD. 

1-800-379-3976 ig 
HTTP://WWW.ORION-ELECTRONICS.COM 

a-SPYI N IC e , 
ELECTRONIC SURVEILLANCE a / PRIVACY ASSURANCE DEVICES 

' 
Cell 8 Home Phone Setelltde1$ Covert NON 
Caneras, Stele of tlr.Nt Electronic Dimes 

T00 NEVER KNOW WNOS RATCIINN OR INFERNO' 
For a Fur Catalog Y. alog Se $5 Check or O. lo: 

I-SPY lee, POBox 1707PE Maher& NY 14226 
or call ( 716) 874 - 1707 

CLASSIFIED 
MISCELLANEOUS 

ELECTRONICS FOR SALE 
THE Case Against Patents. Thoroughly tested 
and proven alternatives that work in the real world. 
$28.50. SYNERGETICS PRESS, Box 809 -C, 
Thatcher, AZ 85552. (520) 428 -4073. Visa/MC. 

57 Electronic Journals. How to get free subscrip- 
tions. $5.00. CABLETRONICS, Box 30502PE, 
Bethesda, MD 20824. 

POOR reception on your A.M. radio? Our signal 
booster will help. Guaranteed! Send $2.00 for de- 
tails (refundable with order). FALA ELEC- 
TRONICS, PO Box 1376, Dept. 4, Milwaukee, WI 
53201. 

DATA Acquisition /Control. For non- computer- 
experts. Do- It- yourself! Powerful! Versatile! Low 
cost! CYBER BOX. Recording: 800- 299 -6971. 

SILENT sam, patented turn signal reminder for all 
vehicles. Doesn't bug you. Beeps only if you forget 
to cancel. $22.00. Free flyer. Toll free 1 (800) 
398 -5605. 

DO -It- Yourself Remote car starter. Save$$$. 
800# support. Manufacturers lifetime warranty. 
Free bonus if you order today. Only $109.99. Free 
shipping. Send chk/moneyorder to, M. AL, Dept - 
PEN, 20815 Brooklawn, Dearborn Hts., MI 
48127 -2614. 

RC ELECTRONICS. Low cost ways to have your 
TV repaired. Info: $10.00. P.O. Box 123, Barber- 
ton, Ohio 44203. 

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 engineers. Order "Transistor Data 
Tables' (BP401) for only $9.95 (price includes 
shipping) from ELECTRONIC TECHNOLOGY 
TODAY, INC., PO Box 240, Massapequa Park, NY 
11762 -0240. USA and Ganda only. US funds. 

CRYSTAL Set Handbook - Visit antiquity by 
building the radios your grandfather built. Assem- 
ble a "Quaker Oats' rig, wind coilsythat workPand 

$10.95 make it 
$4.00 for 

l 

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 
copyright manuals. Phone: (616) 925 -5899, 8 -4 

AWESOME Kits: Voice changer, levitator, laser, 
gas sensor and more! Catalog $1.00. LNS TECH- 
NOLOGIES, 20993 Foothilf Blvd., Suite 307P, 
Hayward, CA 94541. 

HOME automation via phone. No expensive com- 
puters. Furnace, air conditioner, on remotely. 
Plans, $10.95. AMR CTR., PO Box 1176, Wal- 
tham, MA 02254 -1176. 

NEURAL Network. Study and build this fascinat- 
ing learning synthetic brain. Details: THINK -2 
2 -89 Emma, Guelph, ON, N1E 1V1. 

HACKERS catalog.Hard -To -Find kits and as- 
sembled equipment (Red box, spy, cable 
etc.).Low prices. $1.00.SMITH -05, Box 371, 
Cedar Grove, NJ 07009. 

ELECTRONIC Project Kits. www.gkits.com. 1 

(888) GO-4 -KITS, 292 Queen St., Kingston, ON., 
K7K 1138. QUALITY KITS. 

MONITORS made simple. Learn to repair com- 
puter monitors! Case studies, illustrations, parts 
sources, manufacturers included! 136 pages, soft- 
cover. $19.95 + $2.50 shipping. Order today! 
Send check or money order to PIKES PEAK 
PRESS, 321 W. Henrietta Ave., P.O. Box 1801, 
Woodland Park, CO 80866. (719) 687 -1499. 

SCHEMATICS, info for antique, later, recent radio, 
hi -fi. From Riders & OEM. $10.00 research not 
refundable but applicable ( $10.00 page) if avail- 
able. PO money order only. RADIOSOUND, 
13436 Cedar, Cleveland, OH 44118. 

ELECTRONIC Kits: Big selection for hobby/ 
home/car/garden/pets/family security. Save 
money by assemblingBeverthingHyourself. Free 

Locatalog! ngeles, CA 90035. Phone: (213) 931 8084, 
Fax: (213) 931 -8614. 

MEASURE DC, ELF magnetic fields 10,000X 
weaker than Earth's. Fluxgate magnetometer 
sensor element plans $12.00. Kit $39.00 includes 
parts for two sensors, gradiometer schematic. 
RHR LABORATORIES, 207 Harding, Richmond 
Hill, ON, L4C 8X6, Canada (905) 884 -2392. 

DESCRAMBLERS! Build your own with seven 
Radio Shack parts! 7 Easy Steps!! Plans, 
+ Bonus. Info -package, send $7.50 + $2.50 
(p &h) PAUL & CO., P.O. Box 100, Desplaines, IL 
60016, 

TESLA coil parts. Prewound secondarys, new 
transformers, and high voltage capacitors. Send 
$1.00 for catalog. ADC, 4576 La Mesa Rd., Phe- 
lan, CA 92371. 

COMPUTER SOFTWARE 
ZSORT. Sort huge files fast. Disk $5.00. Manual 
$10.00. Box 12238, Lexington, KY 40581 -2238. 

COMPONENTS 
RESISTORS 20 for $1.00. LEDS 4 for $1.00. Cata- 
log $1.00. ZIPFAST, Box 12238, Lexington, KY 
40581 -2238. 

CRYSTALS: 2Way /pager /scanner /micro- 
processor, delivery /performance guaranteed. 
Prototype /productions runs welcome. VELCO 
ELECTRONICS, (716) 924 -2073. 

SECURITY 
ELECTRONIC sales of security systems for 
home, apartment, or business, will send informa- 
tion, call (812) 295 -4240. 

REPAIRS -SERVICES 
COMPUTER repairs only $59.95!! Parts extra! 
Sales, service, upgrades and more. BEACH RA- 
DIO, Quincy, MA. (617) 823 -2985 or (617) 
928 -0626. 

RADIO and TV technicians wanted world wide. 
Send SASE for free details. J. MUNETT, 
132 -33PE 75th Street, Jamaica, NY 11414. 

TEST EQUIPMENT 
TECHNICIANS: Electronic component tester for 
use with oscilloscope. Satisfaction guaranteed. 
$29.95 plus S &H. Info.: ELECTROHM, 529 Brent- 
wood, Lawrence, KS, 66049. Fax: (913) 832 -2481. 

BUSINESS OPPORTUNITIES 
START your own technical venture! Don Lan- 
caster's newly updated Incredible Secret Money 
Machine II tells how. We now have autographed 

copies of the Guru's underground classic for 
$18.50. SYNERGETICS PRESS, Box 809 -C, 
Thatcher, AZ 85552. (520) 428 -4073. Visa/MC. 
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IMPROVE ur satellite picture. Focus Max- 
imizer is a diagnostic tool that optimizes feedhom 

snggss $26.50. Free brochure. WATERSHED 
CTRONIC DEVELOPMENT (800) 756 -7854. 

CLASSIFIED 
INVENTIONS, ideas, new products! Presentation 
to industry /exhibition at national innovation ex- 
position. Patent services. 1 (800 )-288 -IDEA. 

TELEVISION pays! Join us marketing the fastest 
selling, most advanced digital minidish satellite 
home entertainment system. Discount prices. 
You profit! Call STAR VISION DIRECT for free 
information: (800) 899 -9707, 8am -10pm Pacific. 

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 "Windows 95 -One Step at a Time" 
(BP399). Only $9.95 (price includes shipping) 
from ELECTRONIC TECHNOLOGY TODAY, 
INC., PO Box 240, Massapequa Park, NY 
11762 -0240. USA and Canada only. US funds. 

FCC /CET software. General Radiotelephone, 
CET preparation. Five 3.5 inch diskettes. Q/A for- 
mat: interactive, comprehensive. EGA /VGA. 
Complete program, $35.00. TUTOR -TECH, 170 
Locksunart Way, #2, Sunnyvale, CA 94087. (408) 
481 -9543. 

CELLULAR TELEPHONES 
No second Ilne charge! Enjoy convenience of 
multiple phones on one number. 1 (800) 
227 -8290. ohtlnd @aol.com 

CABLE TV 
ATTN. CABLE box owners! Order your ID 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. 

CABLE TV equipment & accessories. Whole- 
salers welcome! 30 day motieyback guarantee! 
Free catalog! PROFORMANCE ELECTRONICS, 
INC., 1 (800) 815-1512. 

CABLE descrambler! Anyone can build in 

seven steps with Radio Shack parts. Plans /kit 
from $5.00. plus free bonus. 1 (800) 818 -9103. 

DESCRAMBLE cable using simple circuit. E -Z 
to follow Instructions $10.00. Complete kit with 
free "Bullet Stopper ". $20.00.1(800) 522 -8053. 

CABLE "Bullet Terminator /I.D. Blocker". Elec- 
tronically shields yourself and your box. Factory 

Lifetime guarantee. $14.95. 1 (800) 
820-9024. 

CABLE TV notch filters. Request our free bro- 
chure by calling our voicemail at 1 800) 433 -6319 
or write to STAR CIRCUITS, PO Box 94917, Las 
Vegas, NV 89193. Visit our web site at http://our- 
world.compuserve.com/homepages/starcircuits 

CABLE converters and test modules. Money 
back guarantee. Extremely competitive. Whole- 
sale pricing. Catalog. Credit cards. 1 (888) 
443 -9185. 

CABLE box discount, original equipment, de- 
scramblers, converters, Super -O, quantity dis- 
count, call now. We'll meet or beat the 
competition. It TRONICS, 1 (718) 349 -6506. 

CABLE TV, descramblers, converters. Quantity 
discounts. 30 day free trial. Competitive prices. 
Call now! 1 (800) 322 -0921 REGAL SALES, INC. 

DESCRAMBLE cable with simple circuit added to 
Radio Shack RF modulator and using VCR as 
tuner, instructions $10.00. TELCOM, PO Box 
832P01, Brusly, LA 70719. 

"BULLET Zapper" and "I.D. Killer" Modules! In- 
cludes free descrambler plans! VISA/MC!AMEXJ 
COD: $10.00. (31$22.00). (912) 937 -5485 ext. 5. 

BEL -LABS. 

CABLE box, master files & test modules for all 
types of CATV converter units. (909) 986 -0971. 

SATELLITE EQUIPMENT 
VIDEOCYPHER II descrambling manual. Sche- 
matics, video and audio. ExplainsDES, 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. Collection of 
Software to copy and alter EPROM codes, 
$25.00. VCII Plus EPROM, binary and source 
code, $30.00. CABLETRONICS, Box 30502PE, 
Bethesda, MD 20824. 

OBTAINING Sound for yourVCII and VCII Plus is 

easy. No codes needed. Also DSS Test Card 
information. Details: 1 (800) 211 -5635. 

SOUND for Videocypher -II and plus without 
codes. Free details. SASE. NASSIRIAN, Box 
382 -P, Rio Linda, CA 95673. 

KU Satellite systems from $349.50 complete. 
Unique manual tracking system computer de- 
signed for your latitude and longitude. Free bro- 
chure. (520) 624 -3907. 

MINIDISH satellite systems, surround sound, 
big TVs, total home entertainment systems. Call 
STAR VISION DIRECT for free information and 
our discount prices: (800) 899 -9707, 8am - 10pm 
Pacific. 

STAY informed on the satellite TV underground. 
Subscribe to the North Star Gazer! Published 
monthly. $48.00 year. NORTH STAR, P.O. Box 
1023, Lapeer, MI 48446. (810) 664 -4022. 

AUDIO -VIDEO -LASERS 
VIDEO stabilizer: Video Magic II. Eliminates all 
the latest copyguards on rented videotapes. 
Copy all videotapes without any distortion. 30 
day 

STAR DEVELOPMENT, 
powered. 

Box 92457, 
Mpp-- 

ping. STA DEVELOPMENT, Boz 92487, MII- 
waukee, WI. 53202 (414) 860-1471. 

LASER projectors - complete professional sys- 
tems starting at $695.00. BeamScan by RED 
LINE LASER PRODUCTS. (314) 831 -3014. 

Picture the Seven 

Dwarfs without 
a forest. 

Only You Can prevent Forest Fires. 

l St -\ I ,..,I S,i ,bd yror SInL I, rid" 

Create Your Own 
Virtual Worlds 

and Share Them with 
10 Million People! 

O Learn How to Build Your Own Virtual Reality 
'Virtual Worlds" Quickly and Easily! 

O Explore your Virtual Worlds on Your PC or put 
them on the Internet for Others to Explore! 

O Explore your Worlds with your PC monitor and 
keyboard, or with Greater Immersion using Low- 
cost Homebrew Virtual Reality Equipment! 

Convert this $69 Mattel Powerglo 
into a VR Glove! 59ve 
$,7e sands! we sink 
you crew and where you 
am buyPowerg/oves! 

VR Goggles warn head 
hacking cost over $4,000 

onty a few years ago. 

Now they're under $50' 
And3 -0 VR Shutter 

Glasses are under $t00 
Now lmmersive VR 

d affordable! 

"A Smorgasdo info on VR!" -Sid Mirzad 

"l love it! At under $5 per book, don't miss 
out on this Incredible Value!" -Pam Eitert 

Desktop VR contains a complete primer on using 

VR on your PC, plus: Whereto get low cost HMDs 

(head mounted displays) & other equip The 

famous Mattel Powergbve had (converting a $69 

Powerglove for use with VR) Powergbve sources 

Listings of virtual world building software 
Comprehensive listings of HMD compatibility with popular 

games & software Plus much more! 36 pp. 

VRML Primer explains VRML ( Internets 'VR 

Modeling Language "), plus: Building virtual worlds 

on the Internet Virtual world authoring software & where 

to get it Great VR worlds to visit on the Internet Putting 

your virtual world on the Internet Mae! 32 pp. 

Special Report: Virtual Reality an 
Exploding Technology Exdusive report on 

the explosion of VR in medical, amusement, consumer 

& other arenas News blurbs on market enhy by heavy- 

weights & Fortune 500's The VR marketplace 28 pp. 

VR fnfoMania Tire saving valuable resources 

including Listings of Internet websites devoted to 

VR Listings of VR books Listings of VR magazine 

articles & research papers Listings of Internet FP 
download sites & VR- related newsgroups Mide 

listings from back issues of VR magazines Where 

to go to experience real VR Reviews of popular VR 

books Glossary of VR terms Great VR applications 
The future of virtual sex Plus Much More! 88 pp. 

P!!!! OO u ti L.ts 10ef1414+l1Ofa 

VR4esource Mimicry is your guide to over 600 

corrpanies involved with VR products, software, 

R &D S consulting, plus professional trade organiza- 

bons, dubs, more! 80 pp. Yours absolutely FREE' 

VR Cartoons featuring dozens of funny 

carbons about VR! Yours absolutely FREE ' 

Limi:ed printing, don't miss out! Order today! 

. 
You Get A b Pu ¡cation 

Cali O residents 
er - y¡J addsa /es lax 

?c I ONLY 29! PIs&,." 
113' Spec,al I.(rbductory Pii Includes All 6 Publication 

30 -Day 100% Satisfaction 
Money -Back Guarantee! 

24 HOUR 
TOL_ FREE 

ORD re LINE 

1- 800 -951 -7100 
FAX ORDERS 619-485-8968 

send Check or Noney Order io, Virtual Reality Publishing 
tease BernardoCenter Drive, Suite 378. San Diego CA 92728 

tVf.MreJprES cveCrs hev2netal Wo 
. .Nlkvl!)SfHd,mks 

ORDER TODAY.. HAVE IT TOMORÑ 109 
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ADVERTISING INDEX 
Popular Electronics does not assume any responsibility for errors that may appear 
in the index below. 

Free Information Number Page 

Aegis Research, Canada 85 

AES 99 

26 Alfa Electronics 

28 All Electronics 

137 Allison Technology 

Alistar Electronics 

AMC Sales 
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Cleveland Institute of Electronics 53 

Command Productions 84 

Comtrad Industries 5, 9, 13 

Consumertronics 88 

170 Cook's Institute 22 

150 Dalbani 79 

148 Electronic Rainbow 78 

Electronic Technology Today .77, 94 

158 Fluke 21 

Foley- Belsaw 101 

Forest Electronics 84 

Fotronic Corporation 81 

General Device Instruments 100 

Grantham College of Engineering.4 

Greenleaf Electronics Inc. 86 

- Home Automation Systems 107 

LE.0 102 

Information Unlimited 80 

Intelligence I 102 

13 Interactive Image Technologies CV2 

- Intronics, Inc 100 

Kableworks 103 

KDE Electronics 85 

Learn Inc. 19 

151 MCM 83 

Free Information Number Page 

Mega Electronics 106 

149 Mendelson's 102 

Mental Automation 92 

171 MicroCode Engineering 

157 MicroCode Engineering 

Millennium Enterprises 

Modern Electronics 

164 Mouser Electronics 
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NRI Schools 

Ohio Automation 

43 Optoelectronics 

Orion Electronics 

- OWI 

147 Parts Express 

47 Prairie Digital Inc. 

46 Print 

45 Print 

Professional Book Group 

Quality Entertainment 

Silicon Valley Surplus 

Skyvision Inc. 

Smithy Company 

Synergex Scientific 

Tab Books 

T.C. Tronics 

Tecma Maquila Services 

Tech Sery 

146 Telulex 

136 UCANDO Videos 

US Cyberlab 

Virtual Reality Publishing 

Visual Communications 

Weeder Technologies 

Weka Publishing 

172 Windjammer Barefoot Cruises 63 

World College (Div. of C.I.E.) 11 

WPT Publications 106 

134 Xandi Electronics 93 

ADVERTISING SALES OFFICES 

Gernsback Publications, Inc. 
500 Bi- County Blvd. 
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 
bergenrj@aol.com 

PACIFIC COAST /Mountain States 
Anita Bartman 
Hutch Looney & Assoc., Inc. 
6310 San Vicente Blvd. 
Suite 360 
Los Angeles, CA 90048 -5426 
1- 213- 931 -3444 (ext. 227) 
Fax 1- 213- 931 -7309 
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CircuitMaker® 
The Virtual Electronics Lab' 
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Professional Schematic Layout 
CircuitMaker's schematic capabilities are unmatched and include many advanced 
editing features not found in similar programs. These powerful features minimize 
the time and task associated with drawing a schematic and insure a professional 
looking final product. Printout and export options are numerous and results are of 
the highest quality. But that's what people have come to expect from CircuitMaker. 

Unlimited, Indestructible Devices 
CircuitMaker ships with over 1500 devices. That's more (at no additional cost) 
than any competing product. If you need a device that is not included, CircuitMaker 
provides industry standard SPICE import and a powerful macro capability. These 
indestructible devices accurately emulate actual devices and enable the user to try 
all those "what if" scenarios with no risk and at no additional cost. 

Accurate Simulation & Advanced Analysis 
CircuitMaker features analog, digital and mixed -mode simulation. Obviously, simu- 
lation is of no value if the results are not accurate. CircuitMaker's simulation en- 
gine is based on Berkeley SPICE3, which is renowned for it's accuracy. That's 
why eve can factually state that CircuitMaker provides it's user with the most accu- 
rate simulation available. Furthermore, CircuitMaker provides a wealth of analysis 
capabilities not found in other products in it's class. No other product offers this 
much simulation muscle at such a reasonable price. 

Printed Circuit Board Output 
CircuitMaker's PCB output capability helps you complete your design cycle, by 
generating a netlist that can be imported into any compatible PCB program. This is 
not a costly "add -on module ", it comes standard with every copy of CircuitMaker. 
MicroCode Engineering also offers TraxMaker, a professional level, PCB layout 
and autorouting program for just $299. Used in conjunction with CircuitMaker, 
TraxMaker completes a powerful end -to -end circuit design system. 

s he 9AICF SpICF azc 

e ga 
CircuitMaker . YES YES YES YES YES YES '299 
Electronics Wo 

version 
woaknch 

YES NO YES NO NO NO `299 
Electronics Pc YES NO YES NO YES YES `599 

"CircuitMaker Shocks The Competition, 
With An Unbeatable Bottom -line" 

Total Customer Satisfaction 
At MicroCode Engineering we are committed to total customer satisfaction. When 
you purchase CircuitMaker you have the confidence of knowing that a trained staff 
of professionals is available to serve you after the sale. Our free unlimited customer 
service is second to none! Whether you have general or technical questions they will 
be answered promptly by a knowledgeable representative. 

FREE Functional Demo 
A free functional demo is available on the Internet at http: / /www.microcode.com, 
on CompuServe (GO MICROCODE) and on America Online by doing a file search 
for CircuitMaker. 

Call now to order or 
request additional information 

800 -419 -4242 n 
MicroCode Engineering Inc. 573 W 1830 N Suite 4 Orem UT 84057 -2030 USA Phone 801 -226 -4470 Fax 801- 226 -6532 Internet http: / /www.microcode.com 
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( Features & Specifications) 

Itg.. .. 

a counter, a recorder, a decoder 
Two -Line LG.. 

displays freque,,, . 

switches between 
CTCSS, DCS, DTMF, Si 

Strength, or Numerica 
Deviation. 

The New Xplorer Test Receiver. Ideal 

for any two -way communications testing or 

monitoring. The Xplorer is a value packed 

performer integrating the functions of a 

CTCSS, DCS, and DTMF Decoder, 
Frequency Recorder, Nearfield Receiver and 

more into one hand -held unit. No more 

guessing when programming a frequency for 

monitoring -the Xplorer captures nearfield 
frequencies off the air from 30MHz - 2GHz 

in less than 1 second. The New Xplorer; pro- 

viding the power of handheld portability with 

state of the art functionality and performance. 

NMEA -0183 GPS 

Interface,- Connect 
your GPS to the 

Xplorer for Mapping 
applications. 

Built -in Speaker All.lre- 
quencies received are 

demodulated for instant 

monitoring. 

...and ttie last ingtrurrmt you will ever NEED. 

Frequency Lock Out, Manual Skip, and Auto or Manual Hold 

Internal Speaker, Audio Earphone/Headphone Jack 

Built -in PC Interface, PC Connection Cable and Download Software included 

Relative ten segment Signal Strength Bargraph 

Optimum Maximized Sensitivity for increased nearfield distance reception 

Tape Control Output with Tape Recorder Pause control relay and DTMF Encoder for audio data recording 

High speed FM Communications Nearfield Receiver, sweeps 30MHz - 2GHz in less than 1 second 

Two line LCD displays Frequency and either CTCSS, DCS, DTMF, Deviation or Signal Strength in 
NMEA -0183 GPS Interface provides tagging data with location for mapping applications 

Frequency Recording Memory Register logs 500 frequencies with Time, Date, Number of Hits and 

Latitude/Longitude. (Latitude & Longitude coordinates are only displayed in memory when used with GPS) 

Real -Time Clock/Calendar with lithium battery back -up 

;1t -in Rapid Charge NiCad Batteries with 5 hour discharge time and Power Supply included 

umerical Deviation,Display with 1 -l0kHz and 10- 100kHz ranges 

escoping Whip full range Antenna included 

CTORY DIRECT ORDER LINE 8003275912 r. roi _!_ I I/!® 
"NON %Pi=1 l.la.11ll. \VIII %fta 

nue Ft Lauderdale, FL 33334 Tel: 954- 771 -2050 Fax: 954 -771 -2052 
Visa MasterCard C.O.D. 

pecifications are subject to change without notice or obligation 
ontact Optoelectronics for mapping software available 
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.Easy touch control pad. FI & F2 
keys control all Xplorer 

functions. Hold. Skip, Store 
and Lockout all enabled 

through the keypad. 

Check Out Dui lo 
op 

ur 
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