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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! 

X299 

FEATURES OF ELECTRONICS WORKBENCH VERSION 5 

WHAT'S NEW 
10 ur.,s boer Hondles 3 limes larger cric s. More and bene( device models New thermal madehrg New 

on -screen graphs New analyses Marna No and Dioamonl 25 new components including vacuum tubes, 

afar°, sources 50 new Ks Imposed accuracy Improved schema rc mirror with zoom and growing pages 

Improved pnnurg Improved lonrs Improved mterhxe Redesigned word gereraor and logic analyzer 
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High -End Features 
TRUE MIXED ANALOG /DIGITAL YES 

FULLY INTERACTIVE SIMULATION YES 

ANALOG ENGINE SPICE 3F5, 32 -BIT 

DIGITAL ENGINE 

GMIN STEPPING 

TEMPERATURE CONTROL 

PRO SCHEMATIC EDITOR 

HIERARCHICAL CIRCUITS 

VIRTUAL INSTRUMENTS 

ON -SC REEN.GRAPHS 

ANALOG COMPONENTS 
DIGITAL COMPONENTS 
DEVICE MODELS 

MONEY -BACK GUARANTEE 

TECHNICAL SUPPORT 

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. 
Upgrades from previous versions $79. 

CALL 800-263-5552 INTERACTIVE 
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reuse 

s other smU pen or w 
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models and molts rumor reusable Ekcoomcs 
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wma packages such as OrCAD. Prowl and Tango 

ANALYSES 
DC Oo soolO Porta Calcubles DC operdrng point cod 

reports .dtoge at each node. 
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reported os RMS sum Specify device ol smeresl, 
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VIRTUAL TEST INSTRUMENTS 
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COMPONENTS 
Sources DC Voltage, DC Current, AC Virage. AC 

Current. Vohoge-Controlled Volsoge, Voltage 

Canaolled Current, CurenlConnolled Vohoge, 

CurreooConndled Current. AM, FM, Vcc, Clock, 

Pulse-Width Modulated. FregreocyShih Keying, 

Polynomial. PreceWise bneor Connolled. Vollogs 

Conndkd Oscilblor and Nonlinear Dependent 

Busc. Res..,, Capacitor, Ind o,, Tronslormer. Roby 
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Inductor and Nonlinear Transformer 
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Converters, 555 Timer and Monoslble 
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74d ICs 7400, 7402, 7404, 7405. 7406, 7407, 

7408 7409, 7410. 7411, 7412, 7415, 7420, 

7421. 7422, 7425. 7426, 7427. 7428, 7430. 

7432. 7433. 7437. 7439, 7440, 7442, 7445, 

7447 ,7451.7454 7455,7469.7472,7473, 
7474 .7475.7476.7477,7478.7486,7490, 
7491 7492 7493 

74ex. ICs 74107 74109,74112.74113,74114, 
74116. 74125. 74126, 74133, 74134, 74138. 

74139. 74145, 74147, 74148. 74151, 74153. 

74154. 74155. 74156,74157, 74158, 74159, 

74160 ,74162,74163,74164.74165,74166, 
74169. 4173. 74174.74175. 74181. 74190, 

74191 .74192,74194.74195.74198,74199. 
74238. 74240, 74241,74244,74251, 74253, 

74257 ,74258.74273,74280,74290,74293, 
74298,74350,74352,74353,74365. 
74367, 74368. 74373,74374. 74375, 74377, 

74378 ,74379.74393,74395.74445,74465. 
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MODELS 
Ogital Models for ICs, Gases and fIpFbps nn HC 

roam-pole, HC bulles HC opendroin, LS notempok, 

IS buffer, IS open<dlecor and IS opeacolkaa 
buffer configur000ns 

Diodes Over 1.300 models for Dodos Zero Draies. 

LEDs. Shackle, Diodes ode Docs from Mooraki. 

General Inoramenls Insernanonal Recliher, Zeus. 

and Phillips. 

Tronsisras Over 1.400 models for NPN and PNP BJTs, 

JFETA. MOSFET5. SCRs. Loa cod IGBTs from 

Motorola, Naomi Semicadunoo, Imernarional 

Reculer, Toshiba. Harris ad Ph hips 

Analog ICs Over 1.200 models for Opomps, 

Composons and Voltage Regubors Iran Molada, 
Texas Instruments, N..an, Elanrec. Analog Devices. 

Zone., Burr &own and linear Technology 

Other Models a vormty of Relays, Transformers, Vacuum 

Tubes, Tnansnasmn Imes and Goals 
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Popular Electronics 
C O V E R S T O R Y 

33 Poor Man's Kirlian Photography 
You can now take electrophotographs using fax machine paper in a 

rather unorthodox fashion, thereby eliminating the need for film 

developing -Nick Cinquino 

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

40 Build a Logic Probe 
With just a couple of chips and a handful of support components, 

you can assemble one of the most useful test instruments in digital 
electronics -Carl J. Bergquist 

45 Build a Duty -Cycle Monitor 
Using a few simple, easy -to -get components, you can assemble this 

useful little monitor, and save your oscilloscope or frequency 
counter for some other task -Skip Campisi 

56 Build a DC Motor Speed Controller 
This easy -to -build circuit allows you to control the rotational 
speed of a DC motor without wasting any of the input power - 
Marc Spiwak 

F E A T U R E S 

43 Land Warrior 
Learn about how present and emerging technologies are helping to 

ensure that our foot soldiers will return home from their missions 

around the world -Bill Siuru 

48 Electronics Technician's Day 
In recognition of the skilled electronics technicians of the world, who 
keep our increasingly electronic dependent world humming right all, 

the Society of Certified Electronics Technicians has proclaimed April 
22,1997 International Electronics Technician's Day- Barbara Rubin 
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23 Gizmo 
CPR Prompt Home Learning System, CPR Prompt Rescue and, 

Practice Aid Model CPR 100, Force X Force -Feedback Joystick, 
The 1997 Consumer Electronics Show, and much more! 

C O L U M N S 

8 Multimedia Watch 
The PC -TV Merger -Marc Spiwak 

12 Net Watch 
Pay Channels Online -Dan Karraginnis 

59 Ham Radio 
Going for Gigahertz- Joseph J. Carr 

61 Circuit Circus 
Junkbox Goodies - Charles D. Rakes 

64 Computer Bits 
Completing Your Greatest Hits Page -Jeff Holtzman 

65 DX Listening 
Listening From Another Locale -Don Jensen 

67 Think Tank 
Another Winner -John Yacono 

71 Antique Radio 
Mailbag Time -Marc Ellis 

73 Scanner Scene 
Variety is the Spice of Scanning -Marc Saxon 

D E P A R T M E N T S 

4 Editorial 

6 Letters 

19 New Products 

22 Electronics Library 

75 Popular Electronics Market Center 

110 Advertiser's Index 

111A Free Information Card 

Popular Electronics 

Larry Steckler, EHF, CET, 

editor -in -chief and publisher 

EDITORIAL DEPARTMENT 

Dan Karagiannis, managing editor 

Teri Scaduto, assistant editor 

Evelyn Rose, editorial assistant 

Joseph J. Carr, K4IPV, 
contributing editor 

Marc Ellis, contributing editor 
Jeffrey K. Holtzman, 
contributing editor 

Don Jensen, contributing editor 

Charles D. Rakes, 
contributing editor 

Marc Saxon, contributing editor 

Marc Spiwak, contributing editor 

John Yacono, contributing editor 

PRODUCTION DEPARTMENT 

Ruby M. Yee, production director 
Ken Coren, 
desktop production director 

Lisa Baynon, desktop production 

Kathy Campbell, 
production assistant 

ART DEPARTMENT 
Andre Duzant, art director 

Russell C. Truelson, illustrator 

CIRCULATION DEPARTMENT 
Theresa Lombardo 
circulation manager 
Gina L. Gallo 
circulation assistant 

Michele Torrillo, 
POPULAR ELECTRONICS bookstore 

BUSINESS AND EDITORIAL 
OFFICES 

Gernsback Publications, Inc. 

500 Bi- County Blvd 
Farmingdale, NY 11735 

1 -516- 293 -3000 
FAX:1 -516- 293 -3115 

President: Larry Steckler 

SUBSCRIPTION 
CUSTOMER SERVICE/ 

ORDER ENTRY 
1- 800 -827 -0383 

7:30 AM - 8:30 PM EST 

Advertising Sales Offices 
listed on page 110 

Composition by Mates Graphics 

Cover by Loewy Design 
Cover Illustration by Chris Gould 

jeo ABC 
AUDITED 

Since some of the equipment and circuit- 
ry described in POPULAR ELECTRONICS 
may relate to or be covered by U.S. 

patents, POPULAR ELECTRONICS dis- 
claims any liability for the infringement 
of such patents by the making, using, or 
selling of such equipment or circuitry, 
and suggests that anyone interested in 

such projects consult a patent attorney. 

AmericanRadioHistory.Com



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! 

by Phil Jones 

If your heart doesn't skip a 
SPEEDING beat when you drive past a 
TICKET II speed trap -even if you aren't 

speeding -don't bother read- 
ing this. I can't tell you how 
many times that has I-ap- 
pened to me. Driving dcwn 

The Phazer will the interstate with my 

"jam" both radar cruise control set at eight 
miles over the limit, I catch and laser guns, pre- 

venting police from a glimpse of a police car 

measuring your parked on the side of the 

speed. 
road. My heart skips a 
beat and for some rea- 

son I look at my speedometer. After 
I have passed the trap, my eyes 
stay glued to my rear view mirror, 
praying the police officer will 
pass me up for a "bigger fish." 

It seems that as speed- detec- 
tfon 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 measurements of a 
vehicle's speed in about one second. 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 ver- 
ify the speed, it displays no speed at all. To the 
radar gun, your car isn't even on the road. 

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

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

your speed accordingly. 
Encourage responsible dri- 

ving. While the Phazer is de- 
signed to help you (and me) avoid 

speed traps, it is not intended to 
condone excessive speeding. For that 

reason, within the first year, the manufac- 
turer will pay tickets where the speed limit 

was not exceeded by more than 30 %, or 15 

miles per hour, whichever is less. 

Shown actual size, 

the Phazer is only 
3'W x 4"L x 1.5 "H! 

Perfectly legal. Some radar devices have been 
outlawed because they transmit scrambling 
radar beams back to the waiting law enforce- 
ment vehicle. The Phazer, however, reflects a 

portion 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. 

II I I I IIIIIIII.II 1 
Reflected radar with an FM "chirp" 

Police radar II 

1111111111111111111111111111111111W11111&1111111111 I 

Special infrared beam with "noise" 

Police laser 

HOW TO MAKE YOUR CAR DISAPPEAR 

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

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

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

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

Double protection from speed traps. If 
the Phazer sounds good, but you prefer to be 
notified when you are in range of a police 
radar, the Phantom is for you. The Phantom 
combines the Phazer (including the Ticket 
Rebate Program) with a 
radar detector. It's legal 
in every state except 
Minnesota, Oklahoma, 
Virginia and Wash- 
ington, D.C. Ask 
your representative 
for more details! 

4'YY x 4"L x 1.5"H 

Risk -free. Thanks to Rocky Mountain Radar, 
speed traps don't make my heart skip a beat 
anymore. Try the Phazer or the Phantom your- 
self. They're both backed by our risk -free trial 
and three -year manufacturer's warranty. If 
you're not satisfied, return them within 90 days 
for a full "No Questions Asked" refund. 

The Phazer $199 $14 S &H 

The Phantom $349 $18 S &H 

Please mention promotional code 1906-10517. 

For fastest service call toll -free 24 hours a day 

800 -399 -7863' tr 0:11111 

comtraandustries 
2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113 
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E A R N Y O U R 

B.S. DEGREE 
IN 

COMPUTERS 
OR 

ELECTRONICS 

By Studying at Home 
Grantham College of Engineering, now 

in our 47th year, is highly experienced in 
"distance education" - teaching by corre- 
spondence - 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- under- 
stand but complete and thorough lesson 
materials, with additional help from our 
instructors. 

Grantham offers three separate dis- 
tance- education programs, leading to the 
following accredited degrees; 

(1) the B.S.E.T. with Major Emphasis 
in Electronics. (2) The B.S.E.T. with 
Major Emphasis in Computers. (3) The 
B.S.C.S. - the Bachelor of Science in 
Computer Science. 

The B.S.E.T. programs now include 
Electronics Workbench Professional 5.0. 

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

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

ó address below. 
Ú 
N 

Accredited by 

cá 
the Accrediting Commission of the 

Distance Education and 
o. 
o Training Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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EdiToRiAl 
The Fun Is In Working 
This great computer age in which we are now living is not so 

great after all. What was once lots of fun is rapidly diminish- 

ing. By the time I became a DOS expert, in came Windows. 

Even Windows had a rebirth- Windows 95. Windows 97 is 

now in the wings. Of course the Internet opened vast new 

spaces to enlighten me and offer practically unlimited knowl- 

edge. But I've got to be honest with you. I've given up 

cigarettes. Gone are regular coffee and colas; and so is the 

keyboard and mouse. I was addicted to both of them! 

That's what makes Popular Electronics so valuable to me. I 

burned a hole in my pants last week with hot solder. I scraped 

skin cutting a chassis box to size. I snaked a coaxial cable 

through the walls of my house. I spent hours thumbing cata- 

logs and magazines looking for a supplier for some CMOS 

chips. I spent over sixty dollars to build a project that sells for 

forty dollars. I am alive again and very happy! 

The hams can tell a similar story. They would build most of 

their equipment many years ago. Then came cheap, quality 

communication appliances and that equipment changed the 

entire hobby. Hamdom is reverting somewhat. Amateur TV is 

still a build -it group that looks down on appliances. The flea - 

power QRP group likes to build some gear. The hams are 

finding the workbench again and enjoying it. 

So it will be for everyone when all the homes in the North 

American continent have two or three computers with network 

ties. What will be new and what will be exciting? You may 

have guessed it. The excitement will be in building and apply- 

ing electronics for a new generation of projects. Using your 

brains and handicraft can be rewarding and a lot of fun. That's 

why going to work every weekday is a fun -filled adventure, 

and I wouldn't miss it for the world! 

Julian S. Martin 

Working Editor 
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LETTERS 
Decoding the Decode 
A CORRECTION 

I have some corrections to make to 
the schematic of my Infrared Decoder 
article, which appeared in the February 
1997 issue of Popular Electronics. 

For starters, pin 11 of the 8031 
must be connected to pin 11 of the 
MAX232. Also, C5 and C10 are 
reversed; in other words, they are 
showing the wrong polarity in the 
schematic. 

The Parts List calls out a 27256 
EPROM; the schematic is wired for a 

2764. A 27256 can be used if pins 26 
and 27 are connected to ground. 

Sorry for any inconvenience this 
may have caused you. 
-Stuart R. Ball 

MUSIC FOR PLEASURE 
Thanks so much for publishing the 

22 -Watt Amplifier in your February 
issue. I built two right away and got 
them to work in my Jeep on the first 
try. 

What a sound! I tested it with a tape 
of my favorite band, The Damned, and 
cranked it up really loud. I'm sure my 
neighbors heard it in their living rooms. 

Please keep publishing such useful 
projects in the future. How about a 

graphic equalizer? 
D.V. 
Los Angeles, CA 

Thanks for writing. We appreciate 
your happiness with our cover story. As 
for your suggestion, we'd love to pub- 
lish a graphic equalizer. However, as 
with most of our stories, they are gen- 
erated out of house. That basically 
means we can only publish it if some- 
one out there designs it and writes it 
up. 

Any takers? 
-Editor 

PAGER DECODER PRAISE 
I just got my March issue of 

Popular Electronics and I have to say 
I'm impressed. The cover story, which 
shows you how to build an alphanu- 

6 meric pager decoder, is amazing! 

Innovative stories like this are the 
reason that I got into electronics in the 
first place. I'm looking forward to build- 
ing my own unit and getting it up and 
running. 

I was also glad to notice that files 
are being posted to the Gernsback 
FTP site now. It looks like the bell is 

finally tolling for BBSes, which add up 
long- distance bills quite fast. 
B.R. 
Philadelphia, PA 

We're glad you like the story. And to 
be honest with you, I agree about the 
phone bills incurred through BBSing. 
Before the days of the Internet I 

received quite a few shocking bills 
myself! 
-Editor 

MS -TRAP 
I bought a new computer. It's a P -166 
because I wanted the price to be rea- 
sonable, but I did get all the bells and 
whistles. It came loaded with Windows 
95 and the OEM CD disk was provid- 
ed. I figured to load my old computer 
with Windows 95 in place of the old 
Windows, but to no avail. Microsoft 
locked me out! What do I do? 
J.J. 
Sparks, NV 

Oh, boy! Did you read the license 
agreement before you unpacked the 
Windows 95 packet? I believe you 

KEEP IN TOUCH 

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

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

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

And don't forget to visit to our Web site at: 
http: / /www.gemsback.com 

cannot load a second computer; one is 
the limit. I could be wrong. I imagine 
that a single user may load two or 
more machines provided only that per- 
son use those computers. Does any- 
one know? 
If the MS answer is yes to my ques- 
tion, the best thing to do is reformat the 
C drive and load everything again. Be 
sure you got MS -DOS handy and the 
CD -ROM drive disk available. Be sure 
to save your old files. 

HELP 
Does anyone out there know of a good 
Pinochle program? Also, what is the 
best Bridge game program you ever 
used? Please drop a note to the Editor. 
Thank you. 

HAVES AND NEEDS 
I'm looking for PC boards for a 

Tripp Lite battery backup unit, model 
number SB /BC 2000 LAN. The PC 
board numbers are 16 -942, 16 -891, 
16 -895, and 16 -893M. 

Thank you in advance for your time 
and any help your readers could pro- 
vide. 
Marc De Loach 
P.O. Box 107 
Hewitt, NJ 07421 

I recently saw a band called Bell, 
Book & Candle in concert and the 
singer was playing a strange instru- 
ment I later learned was a Theremin. 
Does anyone out there know of any 
clubs or organizations that offer infor- 
mation on this strange instrument? 

I'd like to find out what different 
types of Theremins there are, and if 
any are commercially available. I know 
that Electronics Now recently ran an 
article on one, but I'm new to electron- 
ics and I don't think I'd like to try build- 
ing such an obviously sensitive device 
just yet. 

Can anyone out there help me? I'd 

really appreciate any help you can 
give me. Thanks. 
Dave V. Ania 
P.O. Box 86 
Lindenhurst, NY 11757 
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Study at home with the 

Electronics Technician 
CD -ROM 

The only product of its kind 

This unique CD -ROM based learning pro- 
gram includes 23 courses which are equiva- 
lent to a two -year Electronics Technician 
program and is recognized as the standard 
for Certified Electronics Technician pro- 
grams across North America. 

Purchase the CD -ROM 
separately or earn College 
credits. 

The choice is yours. Buy the CD -ROM and 
use it as the ultimate electronics reference 
tool to refresh your knowledge of electronics, 
or enroll in the program and earn College 
credits. The course material is delivered 
using video, text, 2 -D and 3 -D animations 
color photos, audio, and over 450 laboratory 
projects. Use the CD -ROM in the home, 
office, or shop as a troubleshooting /design 
tool and reference guide. 

Industry Recognition 
The course content for the CD -ROM was 
developed in association with some of the 
top corporate trainers in North America, and 
focuses on practical applications and trou- 
bleshooting techniques. 

Best Price 

The CD -ROM costs $249 and comes with 

ElectronicsWorkbench the laboratory 
software simulation package. Complete all 23 
courses on the CD -ROM and receive certifica- 
tion as an Electronics Technician. The total 
tuition for the 23 courses is $1150, and includes 
computer -based tests, tutorial support via 1 -800 
numbers and the internet. 

Public Sector Standards 

The CD -ROM was designed by George Brown 
College, one of the largest and most innovative 
community colleges in North America. 
Graduates of the program can continue their 
studies towards an undergraduate degree 
through the Minnesota State University (Bemidji) 
distance education program. 

Easy at -home learning 

All you need is the CD -ROM, no expensive 
books or lab equipment is required. 
Complete each course at your own pace, 
schedule the time that's best for you and 
decide how quickly you complete each 
course. The typical completion time is 48 
weeks of part -time study, but there are no 
time limits. 

Call now! 
Call our 24 -hour toll -free hotline and find 
out more about the Electronics Technician 
CD -ROM or the distance education 
program. 

1- 888 -553 -5333 
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MulTiMEdiA WATCh 
The PC -TV Merger 
DIM eople keep talking about the 

merger between PCs and home 
entertainment systems, when in fact it 

has already happened. With a push 
from Microsoft, PC manufacturers are 
equipping computer systems with hard- 
ware that makes the merge possible. 
PC TV tuners have been available for 
years, and systems are starting to ship 
with them. These are basically just 
video -capture cards with built -in TV 

game playing. Pretty soon most graph- 
ics accelerators will have a TV output. 
I've been playing with a lot of very 
affordable video conferencing pack- 
ages. You can buy them with or without 
a video camera, because you can use a 
camcorder if you have one. Video -con- 
ferencing kits that include a color cam- 
era already sell for under $500. New 
transmission standards let you video 
conference with people on the Internet 

The Mobile Assistant 11 is a voice -activated Pentium system that you wear. 

tuners. They usually accept an NTSC, 
PAL, SECAM, or S- video input, and 
convert the signal into one you can 
watch in a window on your PC. 
Software lets you capture still images, 
video clips, closed- captioned text, and 
more. I have a TV tuner card made by 
Philips that includes an infrared remote 
control. 

We're even starting to see merged 
hardware packages on the market. 
Gateway 2000's Destination system is 

essentially a PC with a built -in TV tuner 
and a hybrid monitor that's good for 
both PC arid video use. TV Internet 
boxes have also hit the scene, for web - 
surfing without a PC. 

More recently, graphics accelerators 
have started to include a TV output, 
which lets you connect your computer 

8 to your big- screen TV for enhanced 

who have similar hardware. But these 
hardware packages are really just 
another variation of video -capture. In 

reality, the hardware necessary for the 
PC -TV merger to take place has been 
around for quite some time. It's the 
computers that have finally caught up to 
the task at hand. 

Today's PC also ships with a multi - 
gigabyte hard drive, so it's essentially 
the equivalent of a digital VCR. You 
can't really store all that much video on 
one of these hard drives, but at least 
you have plenty of editing room. But a 
hardware or software MPEG encoder, 
along with a CD -R drive, lets you put 
your own edited movies on CD. 

The main reason for not wanting to 
dive into this right now is that the pic- 
ture quality on a PC (MPEG -1 or some 
other compression scheme) isn't usu- 

BY MARC SPIWAK 
TECHNICAL EDITOR 
WINDOWS MAGAZINE 

ally as good as NTSC, a format we're 
on the verge of abandoning. Yes, the 
hardware merger has already taken 
place. But the change we're really 
waiting for will take place very soon. 

An agreement has recently been 
reached regarding an HDTV signal 
standard for the United States. This is 

the high -resolution, wide- screen picture 
we've all been waiting for. HDTV sets 
will be out before you know it, and wide - 
screen monitors are already available 
for both PCs and home video systems. 
The last missing link is DVD, which is 

the storage solution for high- definition 
video. Once DVD player /recorders are 
a standard item, the final "marriage" 
between the TV and the PC will have 
taken place. You'll then be able to 
record and play the same discs on 
either system. But you'll still want to 
have two separate systems. One with a 

17- to 20 -inch display that's easy on the 
eyes when used close -up, and another 
with a big, wide- screen display to watch 
movies on. 

ANOTHER FORM OF PC 
I recently saw a demonstration of 

Xybernaut's Mobile Assistant II. This is 
basically notebook -computer hardware 
rearranged so that you can wear it. It's 
a voice- activated, 75 -MHz belt -worn 
Pentium with a head -mounted display 
that is suspended in front of one eye 
only. The whole system weighs only a 
few pounds and costs around $7995. 

Understand, however, that this is not 
your next PC. Rather, this is intended 
for remote technicians who need to 
access data while keeping their hands 
free. For example, an airplane mechan- 
ic might need to access blueprints or 
schematics to complete a repair. A 
front -line medic might need to look up 
someone's medical files or other critical 
data before administering treatment. I 

imagine that in time, we'll see an entire 
computer built into a pair of glasses. 

SOME NEAT 
ACCESSORIES 

I recently received some very useful 
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Take This Giant 
Circuit Library 
For Only $1495 

when you join the 
Electronics Engineers' Book Club® 

Hundreds of circuit ideas 
alphabetically arranged -from 

Alarm circuits to Zero 
crossing detector circuits! 

"...includes schematics for the latest electronics 

circuits from industry leaders... "- Popular Electronics 

The Encyclopedia of 
Electronic Circuits Volumes 1 -4 

by Rudolf F. Graf 

ELECTRONIC 
CIRCE 1"1s 

lyd,v,. 5 

3,088 total pages 
4,490 total illustrations 

Turn to this comprehensive circuit library for hundreds of project ideas. .and concise pinout 
diagrams and schematics. In each volume you'll find more than 700 electronic and integrated 
circuits and 100+ circuit categories right at your fingertips to give you ideas you can use on the job or 
at your workbench. 

If coupon is missing, write to: Electronics Engineers' Book Club® A Division of The McGraw -Hill Companies P.O. Box 549, 31acklick. OH 43004 -9918 

As a member of the 
Electronics Engineers' 
Book Club... 
you'll enjoy receiving Club bulletins every 3 -4 

weeks containing exciting offers on the latest books 

in the field at savings of up to 50% off the regular 

publishers' prices. If you want the Main Selection, 

do nothing and it will be shipped automatically. If 

you want another book, or no book at all, simply 

return the reply form to us by the date specified. 

You'll have at least 10 days to decide. If you. ever 

receive a book you don't want due to late delivery 

of the bulletin, you can return it at our expense. 

Your only obligation is to purchase 3 more books 

during the next 2 years, after which you may cancel 

your membership at any time. And you'll be eligible 

for FREE BOOKS through our Bonus Book Program. 

Publishers' Prices Shown © 1997 EEBC 

r 

ELECTRONICS ENGINEERS' 
BOOK CLUB 

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

OYES! Please send me The Encyclopedia of Electronic Circuits -Vols. 1 -4 (5861488), 
billing me just $14.95, plus shipping/handling & tax. Enroll me as a member of the 
Electronics Engineers' Book Club according to the terms outlined in this ad. If not 
satisfied, I may return the books without obligation and have my membership cancelled. 

Name 

Address/Apt.# 

City State 

Zip Phone 

Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds 
drawn on U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instruc- 
tions. A shipping/handling charge & sales tax will be added to all orders. 

PPIF597 
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The NC -3 Commuter Notebook Computer Case 
is a pleasure to travel with. 

computer accessories from Case 
Logic. For $69.95, the NC -3 Commuter 
Notebook Computer Case is a great 
bag to travel with. It's rugged and 
water -repellent. (I also have a beautiful 
leather notebook bag that's a bit too 
nice to jam under an airplane seat, and 
it doesn't like to be rained on.) The 
padded nylon NC -3 has plenty of room 
for a notebook computer and all of it's 
accessories, with adjustable straps and 
barriers to hold everything in place. It 

also has all of the nooks and crannies 
you'd expect in a briefcase, and then 
some. Zippered interior mesh pockets 
let you see what's in them, and there's 
a pouch for a cellular phone. There's a 

ticket pocket, pen loops, and a key 
ring. Pleated compartments can hold 
plenty of files, magazines, or whatever. 
I've traveled with this bag, and it was a 
pleasure. 

I also received some more unusual 
product samples that I didn't know I 

needed until I saw them. Among vari- 
ous CD- carriers, including padded 
pouches of different sizes, there's a 

CDV -12 CD Visor that mounts on your 
car's sun visor. For $9.95 it puts 12 
discs without the jewel boxes easily in 

reach while driving, and there's also a 
mesh pocket and pen loop. I particular- 
ly like using the Gel -eez Wrist Rest 
mouse pad. I tend to lean on my hand 
when I'm using my mouse, and the Gel - 
eez has a gel- filled cushion that makes 
it a lot more comfortable. Also useful 
are the Cable Ties, which sell for $2.99 
a six -pack. These Velcro straps quickly 
wrap around and tame wires for storage 
in a closet or travel bag. 

NEW STUFF 
Solar System Explorer is the latest 

product from Maris Multimedia. This 
neat title lets you explore our solar 
system from the pilot's seat of the 
Explorer, mankind's most advanced 
spacecraft -in the. year 2019, that is. 

You can fly to any planet, experience 
atmospheric storms on Jupiter, see 
what the Magellan space probe saw 
when it orbited Venus, and a whole lot 
more. You're the pilot, researcher, and 
scientist, so it's up to you to plot inter- 
planetary courses, fly famous mis- 
sions, launch probes, and basically run 
the show. There's a huge scientific 
database for you to access whenever 
necessary, panoramic views, relief 

10 Barbie Fashion Designer lets girls create original fashion designs that their Barbie dolls can wear. 

WHERE TO GET IT 
Case Logic, Inc. 
6303 Dry Creek Parkway 
Longmont, CO 80503 
http://www.caselogic.com 

CIRCLE 60 ON FREE 
INFORMATION CARD 

Discovery Channel Multimedia 
7700 Wisconsin Avenue 
Bethesda, MD 20814 
http://multimedia.discovery.com 

CIRCLE 65 ON FREE 
INFORMATION CARD 

Maris Multimedia 
4040 Civic Center Drive, Suite 200 
San Rafael, CA 94903 
http: / /www.maris.com 

CIRCLE 61 ON FREE 
INFORMATION CARD 

Mattel Media 
333 Continental Blvd. 
El Segundo, CA 90245 
http: / /www.mattel.com 

CIRCLE 62 ON FREE 
INFORMATION CARD 

The Voyager Company 
578 Broadway, Suite 406 
New York, NY 10012 
http://wiAnN.voyagerco.com 

CIRCLE 63 ON FREE 
INFORMATION CARD 

Xybernaut Corporation 
12701 Fair Lakes Circle, Suite 550 
Fairfax, VA 22033 
http://www.xybernaut.com 

CIRCLE 64 ON FREE 
INFORMATION CARD 

maps, 3D models, and so on. Virtual 
reality finally puts the planets within 
reach of the average couch potato. 
You can set your sights on the planets 
with Solar System Explorer for $45.95. 

New from The Voyager Company 
comes Sound Toys, a very bizarre mul- 
timedia title that lets you compose and 
record your own unique music. You 
don't have to be a musician to play it 

either -the program translates intuitive 
visual gestures into music. There are 
over three hundred original samples 
including harmonica, wooden flute, 
bells, marimba, drums, and acoustic 
and electric guitar. You can create 
endless combinations of loops and 
solos by sliding and clicking the 
mouse. But, as warned on the CD 
case, this game can soak up a lot of 
your time if you really get into it. If you 
play it at work, your productivity will 
suffer. Sound Toys has a suggested 
retail price of $19.95. 

If you've ever dreamed about freely 
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roaming around a 95,000 ton nuclear - 
powered aircraft carrier, then Discovery 
Channel Multimedia's Carrier: Fortress 
At Sea is a title you'll be interested in. 

You get a pass from the captain for an 
unescorted tour of the ship. You can 
explore every crevice of a 3D model of 
the USS Carl Vinson, the vessel which 
led the U.S. battle group in the 
Operation Desert Strike missile launch 
against Iraq. 85 video locations let you 
meet the virtual crew of this floating 
city, and there's also a comprehensive 
database of carrier facts and statistics 
and briefings on carrier history. Once 
you feel comfortable on board the ship, 
you can take the controls of an F -14 
Tomcat and land it on the flight deck if 

you're skilled enough. This title has an 
estimated street price of $40. 

Also new this month from Discovery 
Channel Multimedia for kids ages 9 and 
up is Animal Planet, a new CD -ROM 
that's much more than an animal ency- 
clopedia. It features stunning graphics 
and in -depth information on more than 
1,100 animals. Beautiful 3 -D vistas 
range from mountain tops to the ocean 
depths to the frozen polar regions. 
Animal Planet also offers instant access 

to the World Wide Web with its Bio Web 
feature, a direct link to over 1,000 ani- 
mal websites on the Internet. Updated 
quarterly, the Bio Web offers plenty of 
information -rich websites, ranging from 
official museum, aquarium, and zoo 
sites to those written by veterinarians. A 

short description of each site is provid- 
ed as well as a rating. 

Many of the toy companies we 
remember from childhood are still 
around today in a big way, and multi- 
media is the new name of the game. I 

have a bunch of new titles from Mattel 
Media. Mother Goose's Farm 4 

Learning teaches kids ages 3 to 6 arith- 
metic, reading, rhythm, rhyming, and 
more. With four separate discs, there's 
enough here to keep kids busy for 
months. 

Mattel is also on track to produce 
lots of software intended for girls, and to 
start off with there's a bunch of Barbie 
titles. Barbie is celebrating her 37th 
anniversary, and it makes sense that 
girls would be interested in Barbie soft- 
ware. Barbie Fashion Designer lets girls 
create original fashion designs that their 
Barbie dolls can actually wear. Patterns 
can be printed on printer -compatible 

fabric. No sewing is required. Barbie 
Storymaker lets girls create their own 
Barbie movies using different locations, 
scenery, sound effects, and characters. 
Barbie Print 'n Play lets girls produce 
their own custom stationary, calendars, 
and stickers. Of course boys are wel- 
come to play with the software, too - 
they probably just won't tell their friends 
about it. 

"Bob, you have a lovely hobby- room!" 

Proven Products at popular Prices 
From schematics to technical books, 

Howard W. Sams can supply the information 
you need to get the repair job done. 

WI, a.w.r, W : 

I Troubleshooting 

& Know Glade to 
n....n*.r. r.r...1111.. e.10.. 
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PROMPT = 

Sams#61077 S29.95 

PHOTOFACT. Mcxmr smmc. a.r. 

Call today for your 
FREE book catalog. 

The In -Honte 

V 
D Mechanical Repair R & Cleaning Guide 

800 -428 -7267 ioward W. Sams www. wsams.com 
CIRCLE 176 ON FREE INFORMATION CARD 
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NET WATCh 
Pay Channels Online 

Whether you have cable or digi- 
tal- satellite television, you're 

paying for programming. As you proba- 
bly know, having dozens of channels to 
choose from can be both fun and frus- 
trating, but always better than using 
"rabbit ears" to tune in a few local sta- 
tions. But what exactly are you paying 
for? 

In a word: Content. 
Whether you love having lots of 

1., 
The Weather Channel Netscape 

Forward 

Bookmarks: +.f 

to flourish, so I figured we'd add a few 
more this time around. 

THE WEATHER CHANNEL 
Here's a site that everyone can 

benefit from, whether they have pay 
TV or not (I know, I just mentioned that 
this certainly isn't the intention of the 
channels, but "I call them as I see 
them "). If you ever care about what 
Mother Nature has in store for you- 

? > %r 
Home Search Places Nat 

3 
Reload 

Nersíte rir.np wenmercom/ 

The future is a click Will 
qf away. I 

The Weather Channel 
The Weather Charnel 
City of the P áy 

Weadrer to yow 

Desktop from 
BackWeb ,.'heck on the Slopes 

Pick ( a U.S. State M 

The Weather Channel website brings pou so much useful information that pou might never tune in 
to the channel again! 

movies at your disposal, or enjoy 
choosing from several documentaries 
and information sources, a cable- or 
satellite- equipped TV brings quite a lot 
to your living room. In this month's col- 
umn we'll look at a couple of informa- 
tion pay channels that have brought 
some of their content online. Though 
they're certainly not trying to get peo- 
ple to tune out their broadcasts, these 
channels have found the Internet to be 
a great medium for bringing viewers 
complementary information. 

Some of you might recall that when 
this column first started I covered the 
Sci -Fi Channel's Dominion at http: // 

12 www.scifi.com. That site has continued 

and few can honestly claim not to- 
then you might want to point your web 
browser to the Weather Channel's 
excellent Net presence. 

When you first access the opening 
page, you're provided with several 
choices, some permanent, some sea- 
sonal. On the left there's a vertical 
banner that lets you select from the all - 
year links; the seasonal ones are 
arrayed around the channel's logo. 

The permanent link on the top of 
the banner is called, simply, The 
Weather. When you click it on, you are 
presented with a great wealth of infor- 
mation. You can take graphical views 
of US Conditions & Forecasts or 

BY DAN KARAGIANNIS 

International Conditions & Forecasts, 
read some Text -Only Conditions & 

Forecasts, examine US Maps or 
International Maps, visit some other 
Weather Links , or take a look at The 
Weather Channel City of the Day. 

At the bottom of this page, as well 
as on the main page, you can choose 
from a scrolling list of states. This fea- 
ture is basically the heart of The 
Weather Channel site. Why? Because 
once you pick a state, you can then 
choose from a list of cities that have 
local radar and weather stations. 

The best way to really experience 
the significance of this is to go to the 
site itself, but I'll try and give you an 
idea of how useful this feature is. 
Imagine selecting the city you live in 

(or one close enough to make no dif- 
ference) and instantly being provided 
with current conditions, a graphical 
five -day outlook, regularly updated 
radar images, weather warnings and 
watches, and descriptive forecasts. 

Whether you'd like to stay informed 
of what your current surroundings will 
be like for days to come, or are plan- 
ning on visiting a certain city in the 
near future, you'll find yourself book - 
marking this feature of the site and 
returning to it regularly. I love to travel 
and have not only my own hometown 
bookmarked, but several other favorite 
destinations as well. 

Having written this column in 
February, the Weather Channel site 
had a few winter -related seasonal links 
that I won't go into simply because 
they'll most likely be gone by the time 
you ever see these words. Just to give 
you an idea (now that winter's just 
about gone as you read this), the site 
had Winter Weather and Check on the 
Slopes links, to name a few. Start look- 
ing for thunderstorm, tornado, and 
eventually hurricane information. 

And finally, although they do give 
away a bit too much at their site, do 
check out the Weather Channel if it's 
available in your viewing area. As 
hooked on the Net as I am, I still check 
out this channel in the mornings before 
I start my commute. After all, signing 
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What's better than speed reading? 

Speed Learning. 
Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy 
to learn...lasts a lifetime... applies to everything you read. It may be the most productive course 
you've ever taken. 

Do you have too much to read and too 
little time to read it? Do you mentally pro- 
nounce each word as you read? Do you fre- 
quently have to go back and reread words, or 
whole paragraphs, you just finished reading? 
Do you have trouble concentrating? Do you 
quickly forget most of what you read? 

If you answer "Yes" to any of these 
questions - then here at last is the practical 
help you've been waiting for. Whether you 
read for business or pleasure, school or col- 
lege, you will build exceptional skills from thus 
major breakthrough in effective reading, cre- 
ated by Dr. Russell Stauffer at the University of 
Delaware. 

Not just "speed reading" - but 
speed reading - 

understanding - remembering 
and - learning 

The newSpeedLearningProgram 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 costlygadgetsyou'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 seen 
or heard about Speed Learning is the largest 
selling self -study reading program in the world. 
Successful with Fortune 500 corporations, 
colleges, government agencies and 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 

SPEE ÑING LEAR 

LI 
SrEED 
LEARN 

ING 

f 

fsomomme1 .. 61110.1 

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.) 

RISK -FREE ORDER FORM 
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. 

Li SAVE 8.00! 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) 
U Check or money order payable to Learn 
Incorporated 

Charge to: LI Visa Ll MC U Am Ex D 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 Dept. LPE -01, 113 Gaither Drive, 
INCORPORATED Mt. Laurel, NJ 08054 -9987 

13 
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HIGH -FIDELITY WIRELESS OUTDOOR WIRELESS 

Recoton wireless speakers blanket your 

=Me 

Power control 

Tuning control 

Volume control 

Two -inch tweeter 

Tuned ports 

Four -inch woofer 

Individual left, right and mono switch and 
Individual bass boost control (on back) 

In June of 1989, the Federal 
Communications Commis- 
sion allocated a band of 
radio frequencies stretching 
from 902 to 928 MHz for wire- 
less, in -home product appli- 

cations. Recoton utilized this new technology 
to introduce this whole new generation of 
powerful wireless speakers that rival the sound 
quality of expensive wired speakers. From 
high -fidelity sound to weather resistance to 

being totally cord- 
less, this line of 
wireless speakers 
from Recoton is the 
perfect solution for 
listening to music 
anywhere you want 
in your home. 

ItliWilt 
NNE in. 
One Recoton sumlan 
will broadcast to any 

number of up to 

150 feet away...through 

walls, ceilings and 

floors...indoors or out! Superior sound 
anywhere. Each of 
these speakers let 
you listen to your 
stereo, TV, VCR or 
CD player in any 
room of your 
home -even out- 
doors- without 
running miles of 
speaker wire. You'll 
never have to wor- 
ry about range be- 
cause the new 900 
MHz technology al- 
lows stereo signals 
to travel up to 150 

feet through walls, 
ceilings and floors! 

Full dynamic range. The W441 're set in 
a bookshelf -sized acoustically cons ed cab- 
inet, providing a two -way bass refi design 
for individual bass boost control. Full mic 
range is achieved with a two-inch tw er and 
four -inch woofer. Automatic digital k -in 
tuning guarantees optimum receptio and 
eliminates drift. The new technology pro es 
static -free sound in virtually any enviro nt. 
The W440s are self -amplified; they can't be blown 
out no matter what your stereo's wattage. 
Stereo or hi -fl, you decide. The W440s 
have the option of either stereo or hi -fi soundL 
Use two speakers (one set on right channel 
and the other on left) for full stereo separa- 
tion. Or, if you just want to add an extra speak- 
er to a room, set it on mono and listen to both 
channels on one speaker. Mono combines both 
left and right channels for hi -fi sound. 
Special offer. These speakers are 
the perfect addition to any audio 
lineup. And for a limited time, we're 
offering a special discount. Individ- 
ually, this speaker costs $89, but if you 
buy more than one W440, you can 
get them for just $69 each! 

Until now, there was no 
such thing as a completely 
weatherproof and wireless 
900 MHz outdoor speaker. 
Today there is- introducing 
the new Recoton W410. 

How omnidirectional speakers work. 
You'll never again fret over where to put 
speakers so you can hear them outside 
because Recoton's W410s deliver extraor- 
dinary omnidirectional sound out -of- doors. 
Within the green weatherproof housing, 
a two -inch tweeter and a six -inch woofer 
deliver 10 watts per channel of clear, strong 
sound. The tweeter fires upward and the 
sound is dispersed by the dome -shape of 
speaker itself. The woofer, which fires d 
ward, bounces sound waves off the 
ground (or whatever surface the peaker 

e is on) to disperse the sound, r sting in 
intense omnidirectional sound. 

Totally weatherproof. 410s are the 
first speakers of their kin o combine the 
best features of both itÿoor and outdoor 
speakers. They have e power and sound 
quality of indoor s ers and the wireless 
convenience and plete weatherproofing 
that is required in utdoor speakers. In addi -' 
tion, their unite design makes the W4J110s 

a dis set addition to yojOyard, 
patio or poplIWyou can 

njd, music outdoors 
without a clutter of 
unsightly speakers! 

Powerful, static 
free high -fidelity sound. 

The W410s combine left and 
right channels for 
rich, high -fidelity 
sound. The six -inch 
full -range speaker 

The ffecoton transmitter will operate any combination 
of these speakers, wirelessly, from up to 150 feet 
away... through walls, ceilings and floors! 
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CORDLESS & WIRELESS 

home (and yard) with high -fidelity sound! 
Two -inch tweeter 

Copper wire antenna 

Capacitors 

Charging port 

Six -inch woofer 

Lead -acid rechargeable battery 

Power -saving low -battery light 

Robust 10 -watt RMS amplifier 

Automatic shut -off /bass boost circuitry 

Dynamic tweeter 

Power option battery compartment 

Extended -range woofer 

Pulsating tuned bass port 

Individual control panel (on back) 

RECOTON W410s 

has both treble and bass and provides an 
above -average bass response. The speakers 
produce a frequency range from 30 Hz to 19.5 

KHz. Since we hear from 20 Hz to 20 KHz, that 
means the sound produced covers virtually 
all of our hearing range. With 10 -watt R 

output and 20 -watt peak output, tliii 
provide powerful, static -free 

The W410s have a -acid 
rechargeable ba er'that gives 18 

hours of s t play on a full 
charg C adapter lets you listen 

our speakers indoors and charge 
your battery at the same time! 

Use them anywhere. The W410s 
are extremely versatile. While they 
were designed for outdoor use, they 
can also be used indoors. Their stylish 
design will match almost any decor! 

Don't wait! Special offer. These 
wireless 900 MHz outdoor speakers 
are what you've been looking for to 
enjoy your favorite music on your 
deck, patio, around the pool...wher- 
ever you want. And for a limited 
time, we're offering a special dis- 
count. Buy one W410 for just $149 and get 
additional W410s for $99 -that's a $50 savings 
on each additional speaker. Call us now! 

Recoton's line of wireless 
speakers just got better. Now 
you can truly listen to music 
anywhere because where you 
put these W445s isn't limited 
to where you have an outlet! 

No speaker wires. No power cords. No 
kidding. The W445s are the ultimate in wire- 
less speakers, because they are also cordless. 

are powered by eight "D" batterie p- 
tional rechargeable lead -acid jolt or AC 

power. Put these cordless speakers anywhere 
you want within the liliktot range of the trans- 
mitter, indoo dout...and enjoy! 

A t' automatically cuts the speaker off 
24to 30 minutes after the music stops, or if the 
battery voltage drops too low. These speakers 
also have a built -in handle for easy carrying. 

Super sound quality. Like the W440s, the 
W445s provide a two -way bass reflex 
design for individual bass boost con- 
trol, full dynamic range and automatic 
digital lock -in tuning that guarantees 
good reception and eliminates drift. 

Recoton s 
wireless 
headphones 
make a great 
addition to 
any audio set- 
up. Look for 
our special 
headphone 
package offer! 

With static -free sound in virtually 
any environment, the W445s are also 
self -amplified. So no matter what your 
stereo's wattage, they can't be blown 
out. In addition, these speakers have 
a feature that automatically "mutes" 
the speaker when the music stops 
playing so no noisy hiss is heard. 

Stereo or hi-fl. The W445s also give 
you the option of either stereo or hi -fi 
sound. You can put two speakers, one 
set on right channel and the other on 
left, in the den for full stereo separa- 

tion. Or add one speaker, set on mono, in the 
kitchen and listen to both channels at once for 
hi- fidelity sound. Recoton gives you music 
how you want it, where you want it! 

RECOTON W445s 

Special offer. Our factory- direct pricing lets 
us sell more wireless speakers than anyone! 
For this reason, if you purchase two or more 
W445s, they're just $99 each (save $30 each!). 

's time you surround yourself with music 

ughout your home All of these products 
backed by Comtrcd s 90 -day risk -free trial 

and a 90 -day manufacturer's warranty. Try 
m in your home! If you're not thrilled with 
r quality and versatility (which we're sure 

you will he), return !hem for a full refund. 

ecoton transmitter $69 $a s &H 

Recoton W440 weaker . $39 is S &H 

y two or more 44es for just $69 each! 

Recoton W410 speaker .. $149 $9 S &H 

ditioial W410s . $99 $s S &H 

Recoton W445 speaker .. $129 $s S &H 

Buy two or more e..45s for just $99 each! 

Wireless headphones $ +48 $9 S &H 

Buy a transmitter and any two speakers 
and get the headphone system for $49! 

Mention promotiornl code 2221 -10518. 

For fastest service call toll -free 24 hours a day 

800 -992 -2966 
15 
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Here's the weather outlook at the time of this writing for the Popular Electronics offices. What's it 
like in your neck of the woods? Finding out is easy with The Weather Channel's site. 

on to your online account is a bit diffi- 
cult when you first open up your eyes 
in the morning. 

DISCOVERY CHANNEL 
If you have children and want them 

watching some really educational 
quality programming, or are just inter- 
ested in learning more about the world 
you live in yourself, the Discovery 
Channel is hard to beat. There's some- 
thing of interest to practically everyone 

on this station every day, and the same 
holds true for the channel's impressive 
website, Discovery Channel Online. 

Like other sites based on channels, 
the Discovery Channel Online pro- 
vides you with information on what 
shows you can expect to tune in. Of 
course, this information always 
changes so we won't deal with it here 
more than to say that you'll always 
know what's on, regardless of where 
you live. 
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Fresh Today: 
Feb,unry 1, 1991 

Special Event! 

You're on the Hubble Mission 
Amazingl With virtually no training, you're out in 

space with the astronauts. Of course since 

The Discovery Channel Online lets you know what's on the tube and links you to equally fascinat- 
16 ing web material. 

A great feature of this online pres- 
ence is that it also gives you current 
articles of interest to viewers. For 
example, when I visited the site I found 
a fascinating link to the Hitchhiker's 
Guide to the Hubble. Here you can 
download video footage and informa- 
tion relating to various space missions. 
As I've said before, I love amateur 
astronomy, and it's refreshing to get 
this close to the cosmos on occasion. 

You'll also find regular sections of 
the site dealing with History, Technol- 
ogy, Nature, Exploration, and Science. 
All of these are pretty self -explanatory 
and relate to current features on the 
channel dealing with each category. 
There's also a great search engine that 
lets you look for programming related to 
whatever text you enter. 

HOT SITES 
The Weather Channel 
h ttp: / /www. weath e r. co m 

The Discovery Channel Online 
http://www.discovery.com 

In short, this site has plenty to offer, 
but it's very timely. The content 
changes daily and as a result I can 
only encourage you to check it out for 
yourself before you waste time search- 
ing through a TV guide of some type. 
Who knows how many fascinating, yet 
awkwardly scheduled programs we've 
all missed by relying on such a scan- 
ning method in the past. 

Sites like these are an innovation 
that couldn't have come sooner. In 

these days of media overload, it's nice 
to be able to find out what's on of inter- 
est. Channel surfing can sometimes 
get you nowhere, but Net surfing is 
thankfully providing an option. 

That's all for this month. Until next 
time, feel free to drop me a line via 
snail mail at Net Watch, Popular 
Electronics, 500 Bi- County Blvd., 
Farmingdale, NY 11735. I'll be publish- 
ing a new e-mail address next time; 
please be sure to look for it. 
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NEw PROdUCTS 
"PLUG & PLAY" 
PHONE SYSTEMS 
TMC Corporation's SOHO family of 
multi -line, "plug & play" phone systems 
are specifically designed for the small - 
office /home -office (SOHO) market. The 
six models are compatible with each 
other and with a host of add -on feature 
modules to provide small- business pro- 
fessionals with telephone systems to 
meet their particular needs. 

The plug & play design, in which 
the "brains" are built into each phone, 
ensures that there is no complicated 
wiring or expensive controller unit. Up 
to 24 extensions can share the same 
system, with full access to all lines and 
features. A full- featured intercom lets 
you call any extension in the system at 
the touch of a button and answer in- 
tercom calls via speakerphone. Toll re- 
striction allows you to prevent 
unauthorized long- distance calls, and 
call privacy lets you prevent others 
from listening to your conversations 
unless you include them in a confer- 
ence call. Off -hook voice announce 
enables discreet intercom announce- 
ments to others without interrupting 
their calls in progress. Each phone 
offers a personal 34- number memory 
dial; 40 more numbers can be added 
to extension number one for system- 
wide use. Several models are 
equipped with a two -line, 16- character, 
pivoting LCD that includes clock, day 
and date, call- timer, number dialed, 
and internal messages. 

Optional add -on modules include 
music on hold, which allows you to 
connect a radio or tape player to the 
system; a compatibility box to provide 
"line -in -use" indicators on all system 
phones when a line has been 
accessed by a standard telephone, 
and allows you to take calls off hold 
from any standard phone; caller ID 

(with the service from the phone com- 
pany); external paging, which allows 
you to connect to the system a door 
intercom speaker, as well as a mag- 
netic door lock that can be opened 
from any extension; and a cordless 
phone adapter. 

CIRCLE 80 ON FREE 
INFORMATION CARD 

MICROWAVE TESTER 
ACCESSORY HEAD 
Intended for use by field -service or 
repair -depot technicians, the AMD1 
accessory head from Fieldpiece is 

specifically designed to test microwave 
ovens for catastrophically failed diodes. 
When attached to a digital multimeter's 
test leads or to a Fieldpiece stick -style 
DMM, the head allows a meter to mea- 
sure voltage across a resistor in series 
with the diode. The AMD1 identifies for- 
ward and reverse opens and shorts. In 

the forward direction, it can distinguish 
between a diode conducting current 
properly and a shorted diode. Diodes 
should be tested without connection to 
live circuits, as the accessory supplies 
adequate power to perform the test. 

The AMD1 installs on top of the 
Fieldpiece Stick meter via jacks in a 
recessed housing. Those industry-stan- 

dard jacks also accept Fieldpiece's 
deluxe test leads for remote testing ver- 
satility and compatibility with most other 
DMMs. 

The AMD1 microwave tester acces- 
sory head costs $18.95. For additional 
information, contact Fieldpiece Instru- 
ments, 231 Imperial Highway, Suite 
250, Fullerton, CA 92635; Tel. 714-992 - 
1239; Fax: 714-992-6541. 

CIRCLE 81 ON FREE 
INFORMATION CARD 

SELF -SETTING 
ALARM CLOCK 
The Time Machine'M from Oregon Sci- 
entific always provides the most accu- 
rate time possible. The alarm clock sets 
itself automatically by receiving radio - 
frequency time signals from the U.S. 
Atomic Clock. One of the most accurate 
clocks in the world, the Atomic Clock is 

located in Boulder, Colorado, and is 

operated by the U.S. Department of 
Commerce's National Institute of Stan- 
dards and Technology. 

The Atomic Clock's signal was pre- 
viously available only for use by com- 
mercial and industrial applications, 
including aircraft and ship navigation, 
broadcasting stations, and scientific 
facilities. Now, however, the Time 
Machine's internal omnidirectional an- 
tenna can pick up Atomic Clock sig- 
nals from anywhere in the continental 
United States. (A small external anten- 
na is provided for use in urban areas 19 
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and high -rise buildings where RF inter- 

ference can be a problem.) The Time 
Machine not only sets itself to syn- 

chronize its digital time and date dis- 

play with the Atomic Clock's signals, it 

also automatically adjusts for daylight - 
savings time. Once the Atomic Clock is 

up and running, so is the accurate 
time. 

The Time Machine's oversized LCD 

readout features bright -blue "HiGlo" 
illumination, activated by pressing a 

large bar on top of the clock, for night- 

time viewing. A map icon on the display 
indicates which of the four U.S. time 
zones has been selected by the user. A 

radio -tower icon indicates reception of 

the Atomic Clock signal. 
The Time Machine has a suggested 

retail price of $99.95. For more informa- 

tion, contact Oregon Scientific, 18383 

SW Boones Ferry Road, Portland, OR 

97224; Tel. 800 -869 -7779 or 503 -639- 

8883; Fax: 503 -684 -8883. 
CIRCLE 82 ON FREE 
INFORMATION CARD 

CABLE CHECKER 
With on- screen menus and help func- 

tions, the handheld CableMate time- 

domain reflectometer (TDR) from 
Advanced Electronic Applications 
makes easy work of pinpointing faults 
in coaxial and two -wire cables. It can 

be used for detecting breaks in cables 
that are buried or otherwise hidden, 

and for measuring a length of cable 
whether it is installed or still on the 
spool. The CableMate's large LCD 
device graphically indicates the sever- 
ity of faults and the distance from the 
user end to the fault. It displays the 
distance in feet or meters, and the 
amplitude in decibels down from the 
injected pulses. 

A built -in table of more than 65 

common cable types makes it easy to 

choose characteristic impedance and 

velocity factor. The table has room for 

a total of 96 cable types. The user can 

add or delete cables, and give a 

description up to 14 characters long. 

The CableMate can also measure the 
velocity factor of a known length of 

cable. In addition, as many as 15 plots 
and their parameters can be saved in 

nonvolatile memory for later reference. 
Each plot can be assigned a name that 
appears whenever the plot is dis- 
played. 

The CableMate is equipped with a 

computer serial port. The optional 
CableCon serial cable and software 
package allows the CableMate device 
to be linked to a PC for real -time 
remote control and display, uploading 
and downloading plots and cable lists, 

and for printing plots. 
The CableMate time domain reflec- 

tometer costs $499. For more informa- 

tion, contact Advanced Electronic 
Applications, P.O. Box C2160, Lynn- 
wood, WA 98036; Tel. 206 -774 -5554; 

Fax: 206 -775 -2340; Web: http: / /www. 

aeainc.com. 
CIRCLE 83 ON FREE 
INFORMATION CARD 

ELECTRONIC 
COMPONENTS 

MOUSER 
E L E C T ß t) nl 1 C' . 
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Call for your FREE 340 
page catalog TODAY! 

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

800 -992 -9943 FAX: 817 -483 -0931 
http: / /www.mouser.com catalog @mouser.com 

958 North Main St., Mansfield, TX 76063 

CIRCLE 164 ON FREE INFORMATION CARD 

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

Features 
20 kHz real -time bandwith 
Fast 32 bit executable 
Dual channel analysis 
Up to 65,536 pt FFT 

Octave analysis (1/1 - 1/24) 

THD, IMD, SNR measurements 
Signal Generation 
Digital Filtering 

Triggering, Decimation 
Transfer Functions, Coherence 

Dynamic Data Exchange (DDE) 

Time Series, Spectrum Phase, 
Spectrogram and 3 -D Surface plots 
Real -Time Recording and 
Post -Processing modes 

Applications 
Distortion Analysis 
Frequency Response Testing 

Vibration Measurements 
Acoustic Research 

System Requirements 
486 CPU or greater 
8 MB RAM minimum 
Win. 95, NT, or Win. 3.1 + Win.32s 

Mouse and Math coprocessor 

PHS 
Pioneer Hill Software 
24460 Mason Rd. N.W. 
Poulsbo, WA 98370 

Real-lime FFT Analyzer (single channel) $299 

Options: 

Dual Channel Operation $99 

Recording, Post- Processing Modes $99 

Signal Generator $99 

Professional Quality Sound Cards Available Call 

DOWNLOAD FREE 
30 DAY TRIAL! 

www.telebyte.com/pioneer 

Spectra Plus 4.0 
Affordable Signal Processing Software 

Sales: (360) 697 -3472 Fax: (360) 697 -7717 e-mail: pioneer @telebyte.com 

CIRCLE 175 ON FREE INFORMATION CARD 
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Budget Project and Computer Books 
BP317- Practical Electronic Timing $6.95. 
Time measurement projects are among the 

most constructed gadgets by hobbyists. This book 
provides the theory and backs it with a wide range 
of practical construction projects. Each project has 
how -it -works theory and how to check it for correct 
operation. 

BP415 -Using Net- BRAND NE) 
scope on the Internet 

$7.95. Get with the Internet and with surfing, or 
browsing, the World Wide Web, and with the 
Netscape Navigator in particular. The book explains: 
The Internet and how the World Wide Web fits into 
the general scenario; how do you go about getting 
an Internet connection of your own; how to down- 
load and install the various versions of Netscape 
browsing software that are available; and how to 
use Netscape Navigator to surf the Web, and to find 
and maintain lists of usful sites. There's a heck of a 

lot more, too! 

BP325 -A Concise User's Guide to Windows 
3.1 $7.95. Now you can manage Microsoft's 

Windows with confidence. Understand what hard- 
ware specification you need to run Windows 3.1 

successfully, and how to install, customize, 
fine -tune and optimize your system. Then you'll get 
into understanding the Program Manager, File 

Manager and Print Manager. Next follows tips a0 
the word processor, plus how to use Paintbrush. 
There's more on the Cardfile database with its 
auto -dial feature, Windows Calendar, Termina , 

Notepad, etc. 

BP327 -DOS: One Step at a Time $5.95. 
Although you spend most of your time working 

with a word processor, spreadsheet or database, 
and are probably quite happy using its file manage- 
ment facilities, there will be times when you 
absolutely need to use DOS to carry out 'house- 
keeping' functions. The book starts with an 
overview of DOS, and later chapters cover the com- 
mands for handling disks, directories and files. 

PCP119- Electronic Music and Midi Projects 
1_104.95. Save cash by building the MIDI gad- 
gets you need. Want a MIDI THRU box, program 
change pedal, Metronome, analog echo unit, MIDI 
patchbay or switcher? Over 16 practical and very 
useful music and MIDI projects -all in this book ' 
The projects are explained in detail with full instruc- 
tions on assembly. 

PCP120- Multimedia on the PCI $14.95 
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 
revolutionize educational and business applications 
as well bring more fun, fun, fun into your leisure 
computer activities. 

BP404 -How To 

Create Pages for 
the Web Using HTML 
$6.95. Companies 
around the world, as 
well as PC users, are fast 
becoming aware of the 
World Wide Web as a 

means of publishing 
information over the 
Internet. HTML is the 
language used to create 
documents for Web 
browsers such as 

Mosaic, Net -scape and 
the Internet Explorer. 
These programs recog- 
nize this language as the 
method used to format the text, insert images, cre- 
ate hypertext and fill -in forms. HTML is easy to 
learn and use. This book explains the main features 
of the language and suggests some principles of 
style and design. Within a few hours, you can cre- 
ate a personal Home Page, research paper, compa- 
ny profile, questionnaire, etc., for world -wide publi- 
cation on the Web. 

BRAND NEW 

BP377- Practical Electronic Control Projects 
$6.95. Electronic control theory is presented in 

simple, non -mathematical terms and is illustrated 
by many practical projects suitable for the student 
or hobbyist to build. Discover how to use sensors 
as an input to the control system, and how to pro- 
vide output to lamps, heaters, solenoids, relays and 
motors. Also the text reveals how to use control cir- 
cuits to link input to output including signal pro- 
cessing, control loops, and feedback. Computer - 
based control is explained by practical examples. 

BP411 -A Practical Introduction to Surface 
1_1Mount Devices $5.95. This book takes you 
from the simplest possible starting point to a high 
level of competence in working with Surface Mount 
Devices (SMD's). Surface mount hobby -type con- 
struction is ideal for constructing small projects. 
Subjects such as PCB design, chip control, solder- 
ing techniques and specialist tools for SMD are fully 
explained. Some useful constructional projects are 
included. 

BP136 -25 Simple Indoor and Window 
1_1Aerials $5.50. Many people live in flats and 
apartments where outdoor antennas are prohibited. 
This does not mean you have to forgo shortwave 
listening, for even a 20 -foot length of wire stretched 
out under a rug in a room can produce acceptable 
results. However, with experimentation and some 
tips, you may well be able to improve further your 
radio's reception. Included are 25 indoor and win- 
dow antennas that are proven performers. Much 
information is also given on shortwave bands, 
antenna directivity, time zones, dimensions, etc. A 

must book for all amateur radio enthusiasts. 

BP336 -A Concise User's Guide to Lotus 1 -2- 
3 Release 3.4 $7.25. Discover how to use a 

three -dimensional Lotus spreadsheet in the short- 
est and most effective way. The book explains how: 
to generate and manipulate 3- dimensional work- 
sheets and how to link different files together; to 
generate and add graphs to a worksheet, edit them, 
and then preview and print the worksheet; to use 

the SmartIcons and become more productive with 
your time; to use the WYSIWYG add -in to produce 
top quality screen and printed displays; and much 
more. 

BP379 -30 Simple IC Terminal Block 
Projects $6.50. Here are 30 easy -to -build IC 

projects almost anyone can build. Requiring an IC 

and a few additional components, the book's 'black - 
box' building technique enables and encourages the 
constructor to progress to more advanced projects. 
Some of which are: timer projects, op -amp projects, 
counter projects, NAND -gate projects, and more. 

BP401- Transistor Data Tables $6.95. The 

tables in this book contain information about 
the package shape, pin connections and basic elec- 
trical data for each of the many thousands of tran- 
sistors listed. The data includes maximum reverse 
voltage, forward current and power dissipation, cur- 
rent gain and forward transadmittance and resis- 
tance, cut -off frequency and details of applications. 

BP403 -The Internet and World Wide Web 
Explained $6.95. You've heard about the 

Information Superhighway. Sort of makes you feel 
timid about getting on the Web. Put your fears 
aside! This book eliminates the mystery and pre- 
sents clear, concise information to build your confi- 
dence. 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 call you an Internet guru! 

BP92- Electronics Simplified: Crystal Set 
Construction $2.69. This book is written for 

those who wish to participate in electronics more 
through practical construction than by theoretical 
study. It is designed for all ages upwards from the 
day when one can read intelligently and handle sim- 
ple tools. The crystal set projects are designed to 
use modern inexpensive components and home - 
wound coils. A book highly recommended for all 
newcomers. 

ETT1- Wireless & Electrical Cyclopedia 
1_1$5.75. Step back to the 1920's with this 
reprinted catalog from the Electro Importing 
Company. Antiquity displayed on every page with 
items priced as low as 3 cents. Product descriptions 
include: Radio components, kits, motors and 
dynamos, Leyden jars, hot -wire meters, carbon 
mikes and more. The perfect gift for a radio antique 
collector. 

ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. BOX 240, Massapequa, NY 11762 -0240 

Name 

Address 

City State Zip 

Nw2 Allow 6 -8 weeks for delivery 

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 $7.00 
$50.01 and above $8.50 

SORRY No orders accepted 
outside of USA & Canada No. of Books Ordered 

Total price of books $ 
Shipping (see chart) $ 
Subtotal $ 

Sales Tax (NYS only) $ 

Amount Enclosed $ 

All payments must be in U.S. funds? 
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ELECTRONICS LibRARy 
ELECTRONIC PROTECTION & 
SECURITY SYSTEMS: 
A Handbook for Installers and 
Users 
by Gerard Honey 

This book presents an overview of the 
many electronic alarm systems avail- 
able today. It is intended to help securi- 
ty professionals, system designers, 
installers, and users to protect the peo- 
ple and property under their care -from 
looking after children to infirm or elderly 
people, and securing buildings from 
homes to industrial installations or 
shopping centers. 

IC TRONIC 
PROTECTiON 
& SECURITY 

SYSTEMS 

A IMNIMDOR FOR WOMBS Alo IMUS 

The book examines the large and 
growing selection of intruder alarms, 
and presents ways to correctly choose 
and use the most appropriate ones. 
System layouts and wiring diagrams 
are provided where appropriate. Wire- 
less systems are covered in detail. The 
book also covers fire alarms, call sys- 
tems, access control, vehicle protec- 
tion, emergency and security lighting, 
closed- circuit TV, and intercoms. 

Electronic Protection & Security Sys- 
tems costs $39.95 and is published by 
Butterworth- Heinemann, 313 Washing- 
ton Street, Newton, MA 02158-1626; 
TeL 617- 928 -2500; Fax: 617- 928 -2620. 

CIRCLE 90 ON FREE 
INFORMATION CARD 

COMPUTERS & YOUR HEALTH: 
The Essential Manual for 
Every Computer User 
by Joanna Bawa 

An awful lot of us spend hours a day in 

front of a computer, both at home and at 

work. We use PCs to write memos or 
novels, handle financial records for 
large corporations or the family check- 
book, play games against the computer 
or with other on -line garners, shop, 
bank, conduct research, and surf the 
'Net. 

This holistic handbook examines the 
ways in which extensive computer use 
can affect your health and well- being. 
The comprehensive guide draws upon 
the expertise of physical therapists, 
optometrists, osteopaths, and ergono- 
mists, with the goal of creating a health- 
ier work and home environment. 

COMPUTERS 
YOUR 

HEALTH 
l'lte taoutitial Manual 

fiar %vcry Computer I34Pr 

The book includes information about 
well -known hazards, such as repetitive 
strain injuries, electromagnetic radia- 
tion, and eye strain. It also looks at the 
psychological side of frequent comput- 
er use, examining such phenomena as 
video -game addiction and the effect of 
software design on our mental well- 
being. The book offers advice on how to 
manage your children's computing time 
and how to cope with stress. It suggests 
specific accessories -ergonomic key- 
boards, lighting, and furniture. 

Computers & Your Health: The 
Essential Manual For Every Computer 

User costs $12.95 and is published by 
Celestial Arts, P. O. Box 7123; Berk- 
eley, CA 94707; Tel. 800 -841 -2665; 
Fax: 510- 559 -1600. 

CIRCLE 91 ON FREE 
INFORMATION CARD 

CONTINUOUS SYSTEM 
SIMULATION 
by D.J. Murray -Smith 

This book provides an introduction to 
modern methods for computer simula- 
tion of systems involving continuous 
variables. Aimed at students, engi- 
neers, and scientists, it explains both 

the theory and the practice of those 
techniques. Taking a practical ap- 
proach, the book places particular em- 
phasis on the use of simulation lan- 
guages and other software tools widely 
used in the field. 

A simple simulation language is pro- 
vided on disk with the book and used 
with examples and case studies from 
control, aeronautical, and biomedical 
engineering applications. Commercially 
available software is also described and 
applied. Model validation and real -time 
simulation techniques and applications 
are covered in detail. 

Continuous System Simulation 
costs $59.95 and is published by 
Chapman and Hall, One Penn Plaza, 
41st Floor, New York, NY 10119; Tel. 

212- 564 -1060. 
CIRCLE 92 ON FREE 
INFORMATION CARD 
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G o 
Life Saver 
CPR PROMPT HOME LEARNING SYS- 
TEM. Manufactured by County Line 
Limited, Health & Safety Products Di- 
vision, 4543 Taylor Lane, Warrensville, 
OH 44128; Tel. 216 -765 -1234 or 888- 
728 -4533; Fax: 216 -765 -0278. Price: 
$59.95. 

How would you feel if your toddler 
swallowed a Lego piece and you didn't 
know how to make her cough it up? If your 
neighbor's child fell into your pool and 
wasn't breathing when you pulled him out? 
If your spouse suffered a heart attack? 
Could you do anything to help besides call- 
ing 911 -and then waiting those seeming- 
ly endless minutes until help arrives? 

There's no reason for you to be so help- 
less. You could -and should -know how 
to perform some basic life- saving proce- 
dures. 

In a medical emergency, minutes liter- 
ally can mean life or death. It takes only 
four to six minutes after breathing stops 
for brain damage or death to occur. In fact, 
the American Heart Association (AHA) 
estimates that between 100,000 and 
200,000 lives could be saved each year in 
the United States by the timely use of CPR, 
or cardio -pulmonary resuscitation. CPR 
keeps blood and oxygen circulating through 
the brain and other vital organs -in effect, 
keeping those organs alive and function- 
ing -until professional help can get to the 
scene. And studies have shown that vic- 
tims' chances for survival improve up to 
ten -fold when CPR is started immediately 
instead of six minutes later. 

We've always thought that it would be 
neat to know CPR and other life- saving 
techniques -to be able to save someone 
who was choking in a restaurant or had suf- 
fered a heart attack. But our reasons for 
wanting to learn have become a bit more 
personal and immediate. Since the birth of 
our son, almost two years ago, we haven't 
felt fully qualified as parents because we 
haven't known what to do in an emergency 
medical situation. Taking a CPR course has 

been on our list of New Year's Resolutions 
two years running. 

On our doctors' advice, we took just 
about every pre -natal course offered to ex- 
pectant parents, from Lamaze to diaper - 
changing. Yet no one suggested that we en- 
roll in a CPR class, and we didn't think of 
it ourselves until after we brought the baby 
home from the hospital. Unfortunately, as 
any working parent of small children 
knows, fitting CPR classes into days al- 
ready bursting with office hours, long corn - 
mutes, business trips, bath time, and play 
time can be next to impossible. 

We can't keep cutting the baby's food 
into little tiny pieces forever -nor can we 
continue feeling anxious every time he eats 
a whole grape. We try to keep him away 
from toys with tiny parts that might be 
swallowed, but it's impossible to corn - 
pletely baby -proof any environment. Yet 
every time a CPR course has been offered 
by the local library or hospital, the class 
times have conflicted with a business trip or 
our daily work schedules. 

That's why we were so glad to hear 
about County Line Limited's CPR Prompt 
Home Learning System. The system allows 
us to learn CPR at home, when time per- 
mits. There's no need adjust our hectic 

schedules to meet the class offerings -we 
could study during nap time or after the 
baby is in his crib for the night. The sys- 
tem costs less than what a couple would 
have to pay to take the CPR course offered 
at our library-and the baby's grandpar- 
ents can learn, too. 

The CPR Prompt system follows the 
American Heart Association's guidelines, 
which are intended to give rescuers every 
possible advantage in an emergency situ- 
ation. The Home Learning System includes 
an instructional videotape, practice 
"manikins" that provide feedback to let you 
know if you're doing it right, and a sup- 
plemental study manual that answers some 
common questions about CPR. The book- 
let also offers advice on baby -proofing to 
avoid accidents, and describes the early 
warning signs of heart attacks and even 
strokes. 

We began by assembling the two 
manikins -a large one that is used for 
learning the procedures for adults as well as 
for children aged one through eight years 
old, and a small one for infants under the 
age of one. Each comes in two pieces: a 
hard plastic head and a blue foam- covered 
torso. In addition, the system includes two 
different sizes of plastic bags that simulate 23 
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lungs. When you are breathing into the 
manikin correctly, the bag expands and 
makes the chest rise visibly. (For health 
reasons, the bags should be changed, and 
the heads washed, when more than one per- 
son is using the manikins.) Three bags of 
each size are included; extra bags can be 
ordered. 

After washing the heads (in the dish- 
washer or by hand), it took less than five 
minutes to attach the bags, position the 
heads atop the torsos, and latch them on. 
We were then ready to begin watching the 
video. 

Nine different life- saving techniques are 
demonstrated. The three basic proce- 
dures -CPR and rescue breathing, saving 
a conscious choking victim, and saving an 
unconscious choking victim -vary de- 
pending on the age of the victim -adult, 
child, or infant. The video is color- and 
number -coded so that you can easily find 
and repeat the subjects that most interest 
you, or that require more practice. A com- 
petent- looking man and woman guide you 
through the steps you need to learn-and 
make it look very easy. 

In fact, the demonstrated procedures are 
quite easy to learn. As the video instruc- 
tors are fond of repeating, "It's a matter of 
A, B, C." A for airway, B for breathing, and 
C for circulation. The tape clearly demon- 
strates precisely how to tilt the manikin's 
head back to open an airway; check for 
breathing and, if necessary, give rescue 
breaths; and check for a pulse and, if need- 
ed, perform chest compressions. The video 
shows how to apply all of those basic prac- 
tices in a real -life emergency, including 
when to call for help, how to position the 
victim, and what to do in a variety of sce- 
narios (restored pulse but no breathing, 
blocked airway, etc.). It also shows you how 
to determine if a person is choking, and 
how to respond properly depending on the 
victim's size and condition. 

The instructors provide clear, straight- 
forward directions, and the manikins are 
designed to provide immediate feedback. 
When you properly breathe into the mouth 
of either manikin, the lung bag inflates and 
the chest rises. If you correctly compress 
the chest of the adult/child manikin, you 
will hear a clicking sound at each press. 
(Inside the manikin is a pump, or piston, 
that can be adjusted between adult and child 
modes. Different amounts of pressure are 
required in each.) A chest plate inside the 
infant manikin prevents you from pressing 
too hard. 

Gizmo is published by Gernsback Pub- 
lications, Inc., 500 -B BI- County Blvd., 
Farmingdale, NY 11735. Senior Writers: 
Christopher Scott and Teri Scaduto. 
Copyright 1997 by Gernsback Publica- 
tions, Inc. Gizmo is a registered trade- 
mark. All rights reserved. 

The manikins also offer some anatomi- 
cal pointers. The infant manikin has nip- 
ples, and a raised bar runs down the middle 
of its chest. About an inch below the nipple 
line, the bar is interrupted -that spot is 
where you should press. Of course, a real 
infant has no such bar, but the instruction- 
al tape advises you to find the right spot 
by measuring down one adult finger's 
width. On the adult/child manikin, the bot- 
tom of the rib cage is clearly visible, as is 
the navel, and the video explains how to 
place your hand in relation to both when 
trying to dislodge an object that is ob- 
structing breathing. 

We were surprised at how easy it is to 
master the basics of CPR, the Heimlich Ma- 
neuver, and abdominal thrusts. In fact, the 
tape is only about 40 minutes long. It will 
take you at least twice that amount of time 
to gain some working knowledge of the 

When you properly apply chest com- 
pressions to the adult/child manikin, a 
pump inside the unit provides positive 
feedback by audibly clicking. 

procedures. It is recommended that you 
watch a segment of the tape, then rewind 
and carry out the procedures on your 
manikin while they do it on screen. After 
each segment, you are instructed to pause 
the tape and practice the techniques you've 
just been taught. When you hit PLAY again, 
you are given a brief quiz to test your mas- 
tery of the subject. You can then repeat it 
or move on to the next portion of the tape. 
And, of course, practice is vital to proper- 
ly learning these techniques. 

We were equally surprised to learn how 
physically demanding CPR is. The cycle 
of two breaths /15 compressions (one 
breath/five compressions for children and 
babies) can quickly wear out a person who 
is not used to physical activity. Even the 
relatively light pressure applied with two 
fingers to the infants' chest causes a strain 
in your hand in a couple of minutes. And 
you'll find that you must apply quite a bit 
of force to the adult manikin's chest before 
you hear the click that means you're doing 
it right. 

One of the few complaints we had about 

the CPR Prompt Home Learning System 
was that it raised several questions that went 
unanswered by the videotape or the Sup- 
plemental Learning Guide. How old do you 
have to be to perform CPR? Why are the 
techniques and procedures for different 
aged victims so different? We wished for 
a more extensive Supplemental Learning 
Guide, or at least a list of suggested read- 
ing. 

We gave County Line Limited a call, and 
their representative graciously answered 
most of our inquiries. For instance, we 
learned that the American Heart Associa- 
tion says that children as young as 7 or 8 

years old can learn CPR -as long as they 
are strong and heavy enough to perform 
the techniques. Even if they lack the mus- 
cles and body weight to do chest compres- 
sions on an adult, they should be able to 
perform CPR on an infant or another child. 
And, as the AHA stresses, in most cases 
any trained intervention is better than doing 
nothing at all. 

We were also curious about the differ- 
ences in the techniques used for resusci- 
tating adults and children -15 compres- 
sions and two breaths for adults, 5 

compressions and one breath for children 
and infants. It seems that children's hearts 
beat faster and they breathe more frequently 
than adults. Finally, why are you supposed 
to call 911 immediately if an adult stops 
breathing, but perform CPR for one minute 
before calling for help if you are alone with 
a young victim? According to the AHA, it 
is common for a child's breathing problems 
to be caused by a blocked airway, which 
can be corrected quickly by a trained lay 
person. There's a good enough chance that 
you can get the child breathing again on 
your own that it's worth trying for a minute 
before calling in the pros. With adults, how- 
ever, cardiac arrest is likely to be the prob- 
lem, and the time it takes the paramedics 
to arrive with their portable defibrillator 
can be even more crucial than the few sec- 
onds it might take you to get to a phone to 
call for help. 

When you're watching the video, or even 
practicing on your own, it's easy to re- 
member just how many breaths to give, 
how many chest compressions, when to 
call 911, and all the other variables. But 
practice is vital if you want to keep your 
skills sharp. So, now that we can cross 
"Learn CPR" of our resolutions list, we 
find ourselves adding a new entry: "Hold 
regular CPR practice sessions." 

If "Learn CPR" wasn't one of your res- 
olutions, maybe you should rethink your 
priorities. We would highly recommend 
that every able -bodied person take the time 
to learn the techniques that could save a 
life. And we would highly recommend the 
CPR Prompt Home Learning System to 
help you become proficient at these im- 
portant techniques. 
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Prompt 
Assistance 
CPR PROMPT RESCUE AND PRACTICE 
AID MODEL CPR100. Manufactured 
by County Line Limited, Health & Safe- 
ty Products Division, 4543 Taylor Lane, 
Warrensville, OH 44128; Tel. 216 -765- 
1234 or 888- 728 -4533; Fax: 216 -765- 
0278. Price: $99.95. 

Considering the fact that learning CPR is 

one of the very few New Year's resolutions 
we have ever kept, we have doubts about 
whether we would stick with our new- 
found resolve to practice the rescue tech- 
niques often. That's why were happy to 
hear that County Line Limited also offers 
the CPR Prompt Rescue and Practice Aid 
(Model CPR100), a handheld device that 
actually talks trained rescuers through any 
of twelve different CPR and choking emer- 
gencies. If you're out of practice -or if 
everything you ever knew about CPR flies 
right out of your head in the face of an ac- 
tual emergency -the portable device can 
calmly guide you through the proper res- 
cue procedure. 

The Practice Aid is an FDA- registered 
Class I medical device. It measures about 
8 x 3:4 x 2 inches, and is intended to be 
wall- mounted in the home-preferably next 
to a telephone at which emergency num- 
bers have been clearly posted. Mounting 
hardware is included. 

The unit uses four "AA" batteries, which 
are not included. The batteries should be 
checked every 45 days, and a green LED 
lights 45 days after the unit was last used to 
remind you to do so. If batteries are low, 
when the power is turned on, the unit will 
say: "Warning. Replace batteries." 

There's a round speaker at the top of the 
Rescue and Practice Aid, with the ON /OFF 

button located directly below it. A hori- 
zontal row of round buttons labeled A - 

ADULT, B - BABY, and C - CHILD iS used to 
select the age category of the victim. A row 
of buttons numbered 1 through 4, running 
down the center of the device, is used to 
choose the condition requiring treatment. 
To the left of each rescue /condition button 
is a written description of the problem 
(from top to bottom: choking/conscious, 
choking/unconscious, pulse OK/no breath- 
ing, and no pulse /no breathing). To the right 
of each button is a written description of 
the proper response (Heimlich maneuver, 
abdominal thrusts, rescue breathing, and 
CPR) as well as a drawing illustrating the 
technique to be used. A PAUSE button 
rounds out the front -panel controls. 

A volume control on the right side of the 
unit has two settings, which sounded to our 
ears like loud and louder. The softer of the 
two is intended for use during practice ses- 

sions; the louder during emergencies when, 
presumably, there might be other people 
making phone calls or just making various 
types of noise. 

During an actual emergency, there is 
likely to be quite a bit of confusion, if not 
actual panic. The Rescue and Practice Aid 
provides a calm voice of reason, giving the 
rescuer the confidence to carry out the nec- 
essary procedures. The first words it utters 
are "Remain calm." It then instructs you 
to select the age of the victim. If you don't 
immediately press one of the rescue /con- 
dition keys, the CPR100 gives you in- 
structions for selecting the right procedure 
to follow. 

When you select one of the rescue /con- 
dition keys, the device walks you through 
the entire procedure in real time, keeping 
accurate count of rescue breaths and chest 
compressions. In the case of a child or in- 
fant, it lets you know when one minute has 
elapsed and it is time to phone for profes- 
sional help. If the victim's condition 
changes, you can simply press a different 
key to hear a new set of instructions. In res- 
cue mode, the unit will keep repeating the 
directions until you turn it off, or the bat- 
teries run out. 

During practice sessions, the Model 
CPR100 provides a straightforward - 
though dull- reminder of precisely how 
each rescue procedure should be per- 
formed. The digital voice, which is sooth- 
ingly steady during an emergency, is an- 
noyingly monotonous during practice 

sessions. We would certainly prefer to use 
the Home Learning System and practice 
on our manikins, following along with the 
video. The question is: Would we remem- 
ber to pull the kit out of the closet or attic 
every few months and actually do it? Un- 
fortunately, being very ordinary folks, we 
probably would not. 

Would we practice CPR every 45 days 
when the Rescue and Practice Aid re- 
minded us to? Again, the answer is prob- 
ably not. All the more reason to keep the 
unit conspicuously mounted in a conve- 
nient location, where we could find it im- 
mediately when needed. 

We worry, however, about gaining a false 
sense of security. It's reassuring to have 
"someone" on hand to guide us in the event 
of a real emergency. But what if the crisis 
occurred away from our home and the 
trusty CPR 100? 

If used properly -as a practice aid as 
well as an emergency tool -the CPR 100 
will keep you as prepared as possible to 
save a life in several different emergency 
situations, wherever they might occur. And 
having it on hand during an emergency 
could help you stay composed and focused, 
better able to do whatever was needed to 
keep a victim alive until professional help 
arrived. 

With that in mind, we'd rank the CPR 
Prompt Rescue and Practice Aid right up 
there with smoke detectors -essential to 
both our fa-nily's safety and peace of 
mind. 25 
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Shake, Rattle, 
and Roll 
FORCE FX FORCE -FEEDBACK JOY- 
STICK. From CH Products, 970 Park 
Center Drive, Vista, CA 92083. Tel. 619- 
598 -2518; Web: http://www.chprod - 
ucts.com. Price: $249.95. 

Do you like playing computer games? 
We don't -as surprising as that might 
sound. Although we've found a few strat- 
egy games that are enjoyable -and waste 
more of our time than we like to admit - 
most action games just leave us flat. They 
have nothing to draw us in. They just don't 
seem real. 

At least they didn't, before we tried the 
Force FX force -feedback joystick from CH 
Products. 

The Force FX adds a whole new di- 
mension to game play. Now, as you bank 
your jet fighter for a better shot at the bad 
guy, you have to struggle with the stick to 
retain control of the jet. When you fire your 
missiles, the controller will recoil. Climb 
too steeply, and the control stick will buffet 
as your engines begin to stall. 

26 Whether your favorite game is a flight 

simulator, a shoot 'em up, or a racing, sport, 
or combat simulator, you'll enjoy it more 
with force feedback. 

Force FX won't work with just any 
game -the game must be written to sup- 
port it. As of this writing there are nine ti- 
tles that either support the joystick outright 
or that can be updated to do so with a patch. 

We received "The Need for Speed SE," 
from Electronics Arts, with our evaluation 
joystick. The racing simulation game al- 
lows players to feel vibrations from dri- 
ving on rough roads, g- forces from hard 
cornering, and collisions with cars, curbs, 
road signs, and other obstacles. 

"Descent II," from Parallax Software, 
allows players to feel explosions, force 
fields, and other robots. A patch is required 
to add force -feedback compatibility. 

Flight simulators "Jet Fighter III" (Mis- 
sion Studios and Interplay), "Warbirds" 
(ICI Games), "Flying Nightmares 2" (Do- 
mark UK), "Silent Thunder" (Sierra On- 
line, requires patch), and "Fighter Duel SE" 
(Philips Media Games) all let players feel 
g- forces and combat explosions. 

"Unnecessary Roughness '96" (Acco- 
lade) and "Monday Night Football" (Over - 
Time Sports) turn the computer football 
game into the contact sport it should be. 
Both titles require patches. 

Future games that will support the Force 
FX are: "Confirmed Kill" (Domark UK), 
"Red Baron 2" (On- Line), "Air Warrior II" 
(Kesmai), "Mag Zone" (Trimark Interac- 
tive), and "Rocket Jockey Sierra" (Rocket 
Science Games). And this is just the be- 
ginning -many other future games are ex- 
pected to add the force -feedback support 
as well. 

Developers have many options to choose 
from when implementing force -feedback 
into their games, and those choices will de- 
termine whether the game is really im- 
proved by the technology. 

As mentioned previously, we received 
"The Need For Speed SE" with our joy- 
stick. We've never found driving games to 
be too compelling on the PC. We normally 
don't drive with a joystick, after all. The 
addition of force feedback did absolutely 
nothing for us. 

But a silly little demo program supplied 
to test the stick was actually kind of fun to 
play with. It was simply an elastic sling and 
a ball that you could throw and catch with 
it. The mass of the ball, the gravity, and the 
sling's damping were adjustable. That's it- 
it was just a simple demo, and not a game. 
But it sure did feel real, as the ball flew up, 
then landed in the sling, stretching it taut 
before rebounding up into the air again. 

At a trade show, when we had our first 
encounter with a CH force -feedback pro- 
totype, we played a game of "Pong" -the 
first home videogame -that had been retro- 
fitted with force -feedback drivers. "Pong" 
is a simple enough game, something we 
would not usually find compelling. But 
with force feedback, it turned into a whole 
new experience. 

The developer of the new version of 
"Pong" is Immersion Corp, the same com- 
pany whose I -Force technology makes pos- 
sible the Force FX joystick. I -Force allows 
six effects to be built into the joystick: jolt, 
vector force, vibration, spring, button re- 
flex, and buffeting. 

A jolt command causes a jolt or whack 
to be felt on the joystick. Jolt parameters 
include magnitude, direction, and duration. 
A game developer would use it when a 
plane is hit, when a car bumps into another 
car, or when a spaceship hits an asteroid. 

The reflex jolt command causes the joy- 
stick to react in response to a specific joy- 
stick button press. The advantage of the re- 
flex jolt over the standard jolt command is 
that it allows the stick to produce the de- 
sired jolts by itself. For example, the joy- 
stick can be set up to give a jolt of a given 
magnitude and direction whenever the trig- 
ger button is pulled. A different type of jolt 
can be set up for whenever a second but- 
ton is pushed. The host computer doesn't 
have to monitor what the joystick is doing 
(with respect to jolts), so the jolts can be 
produced without consuming any process- 

(Continued on page 31) 
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Report from 
Las Vegas 
THE 1997 WINTER CONSUMER ELEC- 

TRONICS SHOW 

As we joined the throng at the crowded 
Las Vegas Convention Center for this year's 
Winter Consumer Electronics Show, we 
found ourselves wondering if some enter- 
prising manufacturer had managed to in- 
vent a working time machine -we were 
that sure we'd been transported back to last 
year's show The signs of the past were all 
around us: Coming Soon -DVD! Internet - 
Convergence Technologies! 

As soon as we got back to New York, we 
checked out last year's "Report from Las 
Vegas" (Gizmo, Popular Electronics, May 
1996), and verified that we had not just ex- 
perienced a four -day case of deja vu. There 
it was in black -and -white: "RCA DVD 
player, debuting at a store near you by 
Labor Day." "Toshiba unveiled plans for 
two players ... available this fall." "Sony 
... plans to market DVD players later this 
year, with DVD -ROM drives to follow 
shortly thereafter." 

One year later, those same manufactur- 
ers and more were demonstrating not pro- 
totypes, but actual products. Can you go 
out and buy a DVD player? Not as we go to 
press, but -maybe, just maybe -by the 
time this magazine hits the newsstands 
DVD will have hit the shelves of a store 
near you. 

Why would you want to buy a DVD 
player? The format provides laser- quality 
video and Dolby Digital sound on a five - 
inch disc. Each disc has the storage capac- 
ity for a full -length movie, and then some. 
Software providers can opt to include sub- 
titles and/or soundtracks in several differ- 
ent languages, add biographical informa- 
tion on the stars, present the movie in two 
or more aspect ratios (4:3 and widescreen), 
or in versions edited for different ratings, 
and even throw in the director's cut-a ver- 
sion of the film that the viewing public 
rarely gets to see. DVD is not just for video, 
however; DVD -ROM drives will bring in- 
creased storage capacity to PCs. (We won't 
go into the technical details on DVD here. 
Check out the "DVD Basics" box for a 
brief overview, or pull out the May 1996 
issue for the whole DVD story.) 

The DVD format has a lot going for it- 
including the support of virtually the en- 
tire consumer -electronics industry. So 
what's the holdup? 

Two thorny issues are at the root of the 
delay: copy -protection and regional cod- 
ing. The first has been tackled time and 
again- remember when the motion -pic- 
ture industry was up in arms against VCRs, 
fearing that profits would take a nose dive 

when folks watched films at home? Those 
fears were put to rest years ago, as video 
sales and rentals proved a gold mine for 
the studios. (According to Julie B. Schw- 
erin founder and CEO of the electronic - 
media market research firm InfoTech, "In 
the 15 year period between 1980 and 1995 
in which the home video industry grew into 
a $15 billion industry, box office receipts 
doubled. It's in Hollywood's best interests 
to maintain as many channels of distribu- 
tion as possible. ") But new technology 
breeds new problems. 

Everyone agreed from the get -go that 
some form of DVD copy protection was 
necessary, particularly with DVD home 
recorders looming on the not -too -distant 
horizon. Unfortunately, the original pro- 
posed copy -protection scheme had a dis- 
astrous effect on the performance of DVD - 
ROM drives -too much CPU horsepower 
was required to decrypt the data encoded 
on the disc. The computer industry quite 
rightly cried foul, and a new system had to 
be developed. 

It wasn't until the end of October -well 
after the anticipated DVD player release 
dates -that the Consumer Electronics Man- 
ufacturers Association (CEMA) announced 
that the multi- industry Copy Protection 
Technical Working Group (CPTWG) had 
devised a new system to prevent the unau- 
thorized duplication of movies and other 
entertainment of prerecorded DVD discs. 
The new scrambling technique will encrypt 
the contents of the discs -not the entire 
contents, but strategically chosen frames 
that would make a copied disc unusable. 
In addition, CPTWG will push for Con- 
gressional legislation prohibiting "the cir- 
cumvention of the copy control technology 
and other technologies as they are devel- 
oped and implemented." 

The second issue slowing the introduc- 
tion of DVD was the need for some sort of 
regional coding. Just as major motion pic- 
tures are often premiered in a few big cities 
before they begin playing "at a theater near 

you," there are worldwide time frames for 
film releases. For example, a film is re- 
leased first to theaters in the U.S. After the 
theater run is complete, the pay -per -view 
window opens. After that, the films make it 

to premium movie channels and video dis- 
tribution. All that happens before the movie 
makes it to Europe and other parts of the 
world. The movie studios wanted to pro- 
tect that tiered release schedule. 

The solution they came up with was re- 
gional coding. Six geographical zones were 
created. Discs that play in one zone will 
not play on machines sold in another. 

With those two issues resolved, the mo- 
tion- picture industry is ready to back 
DVD - although not with the whole -heart- 
ed commitment that hardware manufac- 
turers were expecting. At DVD's project- 
ed April roll -out at the end of April, you 
might have more DVD players to choose 
from than DVD movies to play. 

THE FIRST WAVE 
Toshiba is introducing two DVD play- 

ers in the first quarter of 1997: the $599 
SD -2006 and the $699 SD -3006. Long- 
time laserdisc champion Pioneer Elec- 
tronics is rolling out two lines of combi 
players. Under the Pioneer label, the DV- 
500 DVD /CD player will carry a $599 
price tag, while the DV- 700DVD/LD /CD 
player will cost $999. The Pioneer Elite 
DVL -90 DVD/LD /CD player is expected 
to retail for a whopping $1750. Thomson, 
whose DVD offering is the only one priced 
at less than $500, plans to follow the same 
marketing strategy it used for DSS-an ini- 
tial limited market -by- market rollout this 
spring, followed in the fall by a full na- 
tionwide approach. Matsushita, which pre- 
viously had been hedging its bets on the 
new format, announced at WCES that it 
had set a March 1 delivery date on its two 
Panasonic DVD players, the $600 DVD - 
A100 and the $750 DVD -A300. Denon's 
initial entry into the DVD market is the 
DVD -200, priced at $999. Zenith's 2000 
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Sony began shipping sample units of its DVD -ROM drive to OEM PC manufactur- 
ers in January. It will be available in Sony PCs this summer. 

DVD player will cost $749. Prices have yet 
to be announced for DVD players from 
Zenith Inteq, Harmon Kardon, and Philips 
Magnavox. 

While the strategy -at least among most 
of the big players -is to attract the mass 
market by keeping introductory prices at a 
palatable $500 $700, Sony has taken a dif- 
ferent stance. Billing its DVP -S7000 
DVD /CD player as a "reference standard" 
deck and pricing it at $1000, Sony is tar- 
geting serious videophiles and music en- 
thusiasts. The player uses Sony's own 
MPEG IC to provide accurate MPEG de- 
compression, and a 10 -bit video D/A con- 
verter to minimize digital artifacts. The 32- 
bit RISC processor allows Smooth ScanTM 
operation in forward or reverse, in high- 
speed, slow- motion, or frame -by -frame 
mode. On the audio side, The DVP -S7000 
features current -pulse D/A converters, a 
45 -bit "Full Feed Forward" digital filter 
for high music resolution, and a Dual Dis- 
creteTM optical pickup with both 650nm 
red laser and 7880nm laser diodes to opti- 
mize the tracking of different substrate 
thicknesses and pit sizes in CD and DVD 
discs. The DVP-S7000 can be coupled with 
Sony's SDP -EP9ES Dolby DigitalTM AC -3 
decoder processor ($800). The company is 
depending upon highly satisfied early 
adopters to tout the new format, leading to 
increased demand from your average Joe. 

Sony is providing some added incentives 
for those early adopters. The DVP -S7000 
will come bundled with four free software 
discs. And the company announced a deal 
with Blockbuster in which buyers of the 
Sony DVD deck will receive coupons good 
for free DVD rentals at Blockbuster. Sony 
DVD demonstration kiosks will also ap- 
pear in about 50 Blockbuster stores in select 
major markets. 

28 Software introductions, timed to coin- 

Toshiba plans to begin selling its 
Model SD -3006 DVD player in April at a 
suggested retail price of $699. 

cide with the spring hardware releases, 
were announced by Columbia TriStar 
Home Video, Sony Music Video, Warner 
Home Video, New Line Home Video, and 
MGM Home Entertainment. In an attempt 
to gauge the market, most are planning a 
mix of new releases, old favorites, and chil- 
dren's films. From Columbia TriStar Home 
Video, expect to see Close Encounters of 
the Third Kind: Special Edition, Fly Away 
Home, In the Line of Fire, Jumanji, Leg- 
ends of the Fall, Matilda, and Taxi Driver. 
Sony Music will offer Beavis and Butt - 
head's Final Judgment, Sesame Street's 
25th Birthday: A Musical Celebration, and 
Tony Bennett Unplugged. The ten April 
DVD releases from MGM Entertainment - 
The Wizard of Oz, Get Shorty, Rocky, Sin - 
gin' in the Rain, Midnight Cowboy, 
Casablanca, The Birdcage, Species, Gold - 
enEye, and Raging Bull -will be followed 
by 30 more DVD titles by the end of 1997. 

Warner and New Line Home Video are 
sticking with more recent fare. Warner will 
debut DVD versions of Twister, The 
Bridges of Madison Country, Heat, Eras- 
er, A Time to Kill, and Space Jam this 
spring, to be followed by films currently 
in the theaters -Mars Attacks, Michael, 

Michael Collins and Sleepers -available 
at the same time they are released on VHS. 
The six titles announced by New Line are 
Dumb and Dumber, Mortal Kombat, The 
Player, The Mask, Rumble in the Bronx, 
and Seven. Polygram (Philips) announced 
that it will be releasing several titles this 
spring, but did not name names. 

Prices for DVD discs are expected to be 
affordable- although no one was willing 
to reveal specific numbers. The general 
consensus was that DVD films would be 
priced -for sale and for rent -somewhere 
between the prices of VHS tapes and 
laserdiscs. 

FORMAT FORTUNE -TELLING 
With everything in place for a spring 

launch of this new video format, what does 
the future hold for DVD? It depends on 
who you ask. 

Warner hired the research firm Vantis In- 
ternational to gauge DVD's potential. Van- 
tis, which compared the launch to that of 
DSS, predicted that as many as three -mil- 
lion DVD players could sell in the U.S. in 
the first twelve months, and as many as 12 
million by the end of the third year. Those 
numbers assume, of course, that the studios 
get behind the format wholeheartedly. Ac- 
cording to the combined results of five Van- 
tis surveys, in which more than 4000 con- 
sumer whose demographics categorized 
them as early adopters were interviewed, 
"consumer purchase interest" in DVD "is 
21% times greater than that of DSS" back in 
1994, when DSS was at a comparable same 
stage of development. Thomson sold a mil- 
lion DSS receivers in the first year. 

Toshiba, one of the more optimistic 
DVD manufacturers, predicts that first year 
U.S. sales will be between 650,000 and one 
million units. Sony, on the other hand, is 
more conservative, predicting first year U.S. 
sales of DVD players of a modest 500,000 
units. The company does not expect DVD 
to be an overnight sensation; at its WCES 
press conference, Sony executives kept 
tossing around the word "evolution." Sony 
hopes to duplicate its highly successful 
launch 13 years ago of the CD format, 
which, remember, caught on like wildfire - 
three or four years after its initial release. 

InfoTech, a Woodstock, Vermont -based 
electronic -media market -research firm, pro- 
jects worldwide sales of 820,000 DVD 
players in the first year, but believes that the 
quick acceptance of DVD -ROM by com- 
puter users will drive down costs of shared 
components. That will likely result in a $250 
mass -market price point by the year 2000, 
"stimulating a tenfold increase in demand 
and culminating in a worldwide installed 
base of over 80 million units by 2005." 

Addressing the problem of limited soft- 
ware ability at introduction, Julie Schwerin 
of InfoTech noted, "What tends to be for- 
gotten is that the most successful consumer 
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electronics product of the 1980's, CD- 
Audio, was launched with a handful of ti- 
tles, while VHS had none. Our analysis 
shows that it is far more critical that a large 
catalog of titles be in place when hardware 
prices fall from the high end to the mid - 
market." 

The InfoTech study also foresaw a peace- 
ful coexistence between VHS and DVD - 
likening the relationship to that of analog 
cassettes and CD. Instead, the report found 
that DVD's biggest competition "will come 
from digital transmission formats such as 
pay -per -view movies available from Dig- 
ital Satellite System services." Fortunate- 
ly, the market is robust enough to support 
both digital formats. In fact, when record- 
able DVD players become available, they 
might be used to record such digital satel- 
lite transmissions. Due to complex techni- 
cal, cost, and copy -protection issues, how- 
ever, mass -market DVD recorders are not 
expected for several years to come. 

COMMITTED TO CONVERGENCE 
The next biggest story at the Wmter Con- 

sumer Electronics Show was convergence. 
Last year's highly touted merger of the tele- 
vision and the PC was translated by at least 
a dozen of TV manufacturers to mean the 
merger of the channel surfer and the `Net 
surfer. Several phone manufacturers and 
videogame companies also joined the fray. 

It seemed as if everybody was showing 
some sort of TV -based Web- browser. And 
most of the manufacturers were spouting 
the same marketing strategy: They plan to 
target non -PC households, and to get view- 
ers to consider the Internet simply anoth- 
er stop on the television "dial." To that end, 
both format and content will be designed 
to look and feel like traditional video. 

The first to market were Sony and 
Philips, both of which began shipping their 
WebTV set -top boxes last fall. Sony would- 
n't reveal any sales figures, except to note 
that they had "met or exceeded all of our 
sales targets" for the first three months. 

The Magnavox -brand WebTV, a.k.a. Inter- 
net TV Terminal, actually has been selling 
at its suggested list price -certainly not 
normal practice in consumer electronics. 

At the show, Thomson announced plans 
to introduce this spring a set -top Internet - 
access box costing about $300. It will be 
the first in a family of interactive products 
that would allow people to surf the Web, 
send and receive e-mail, shop or bank at 
home, and participate in other interactive 
activities. The device was developed with 
Oracle subsidiary Network Computer, Inc. 
(NCI); NetChannel, Inc. will be the exclu- 
sive Internet service provider (ISP) in the 
RCA -brand devices. Several concept prod- 
ucts were unveiled at WCES, including an 
under -counter kitchen device and a small - 
screen device for use in kids' bedrooms or 
home offices for low -cost word process- 
ing, information retrieval, and communi- 
cations. 

The prototype displayed at the Sharp 

Sony's "reference- standard" DVD - 
player will cost $1000 when it debuts 
this spring. 

DVD packaging prototypes from 
Columbia TriStar Home Video. 

DVD Movie Cü, 

naLitii CD, 

10 A PInIfUt t Perform-'' 

David Spomer, Thomson vice president of DBS and DVD product management, 
demonstrates the RCA -brand DVD player at WCES. 

booth -for which no concrete pricing or 
marketing plans were offered -was a wide - 
screen, Internet -ready TV, NTSC/VGA 
monitor /receiver that allowed side -by -side 
viewing of video and Web pages. We liked 
the concept for two reasons. First, you 
could use the 90% of your brain that's not 
required for television viewing to surf the 
`Net simultaneously, and be entertained 
while waiting for pages to download. Sec- 
ond, in Web -only mode, you could get PC 
quality on your TV -no eyestrain when 
reading on- screen text. 

(By the way, a real product available 
from Sharp doesn't provide Internet access, 
but does allow a computer image to be pro- 
jected onto a large screen using a SharpVi- 
sion video projector. The $649 AN- SC1000 
is an add -on RGB -to -NTSC converter that 
does not require a software driver, making 
it easy to connect your PC to your home - 
theater system.) 

Zenith has promised that its NetVision 
line will be the first TVs with integrated 
Web browsers to hit the market -even 
though the introduction was delayed into 
the first half of 1997, due to "changing mar- 
ket dynamics" and the need to "incorpo- 
rate the latest technology." The company 
plans to add some computer functions that 
will enhance the sets' entertainment value. 
Under the Zenith label, the first NetVision 
set will be a 27 -inch table model with a re- 
tail price of about $1100. Zenith will also 
launch 27- and 35 -inch models under its 
new Inteq brand. 

Products from several manufacturers, in- 
cluding Mitsubishi's DiamondWebTM TV, 

a set -top device from Boca Research, and 
Sega's Net Link, will use View -Call Amer- 
ica's On -TVWM service. On -TV provides e- 
mail, information tailored to viewer needs, 
and general Web access. The service offers 
content from USA Today, Yahoo!, InfoS- 
pace, Reuters, TV Data, Sports Ticker, In- 
teractive Imaginations, and American Ex- 
press Travel, among others. ViewCall 
America also announced a partnership with 
Hitachi Home Electronics, and is working 
with several manufacturers to create open 
TV- HTMLTM standards intended "to en- 
hance a consumer's Internet experience" 
with "TV -based Web extensions, which will 
combine the power of multimedia Internet 
content with live television signals." 

Sega was the first to market a game - 
based Internet- access device. Last No- 
vember, the company began selling Net 
Link, which plugs into the Sega Saturn 
game console and lets game -players access 
the Web via their TVs. The game console 
and Net Link add-on cost less than $400 - 
and you get to play games, too. Sega mar- 
keting plans focus, understandably, on 
multi -player online gaming. The device 
will also offer e-mail and localized infor- 
mation on TV programming, news, weath- 
er, sports, and entertainment. 29 
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DVD BASICS 

A DVD disc might look like a standard 
compact disc, but there's a world of dif- 
ference. A CD has a maximum capaci- 
ty of 650 megabytes (MB). The most 
basic DVD has a capacity about seven 
times as much -4.7 gigabytes (GB). 

That higher capacity was achieved 
mainly by reducing the size of the pits 
on the disc's reflective layer that repre- 
sent the digital information. On a stan- 
dard CD, the smallest pit has a length 
of 0.83 micrometers or microns. A DVD, 
by contrast, has a minimum pit length 
of 0.4 microns. The distance between 
each track was similarly reduced by 
about a half, from 1.6 to 0.74 microns. 
The DVD laser, which reads the infor- 
mation encoded in the pits, has a short- 
er wavelength, which enables it to re- 
solve the smaller features. 

Until recently, even DVD's enormous 
capacity wouldn't have been able to de- 
liver more than about four minutes of full - 

motion, full- screen video with sound. The 
magic of MPEG -2 video compression is 

what makes the capacity of DVD stand 
up to the task. 

MPEG -2 is a standard for video com- 
pression or bit -rate reduction developed 
by the Moving Pictures Experts Group 
of the International Standards Organi- 
zation. It works basically by eliminating 
repetition or redundancy in video. In- 
stead of repeating information in future 
frames, only descriptions of changes 
are described by the data. This works 
because there is more redundancy in 

video than you might think -a typical 
movie scene really changes very little 
from one frame to the next. 

MPEG -2 Intra, or I- picture, frames 
contain all the information to describe 
the frame. Predictive, or P- picture, 
frames describe changes relative to the 
last I- picture. DVD's copy -protection 
scheme encrypts only the Intra frames 
to reduce the number -crunching that's 
required. 

On a CD, all audio is encoded the 
same. Ten seconds of silence requires 
as much space as ten seconds of the 

"1812 Overture." The average rate at 
which data is read from a DVD disc is 

about 3.5 megabits per second (Mbps). 
However, rates as low as 1 Mbps and 
higher than 10 Mbps are supported. 

Other factors that affect the data 
rate -and therefore the time capacity of 
the disc -are the length of the movie 
and the number of audio and subtitle 
channels required. Each audio channel 
requires 384 kilobits per second (Kbps), 
and each subtitle language requires 10 

Kbps. 
The basic DVD specification assumes 

that a typical disc will have three sepa- 
rate audio channels, four subtitle chan- 
nels, and video encoded at an average 
rate of 3.5 Mbps. The resulting capaci- 
ty would then be 133 minutes. A disc 
manufacturer could, however, play 
around with the disc's contents and, for 
example, reduce the number of lan- 
guages to one audio channel plus one 
subtitle channel, and increase the ca- 
pacity to 160 minutes. 

But what about Gone with the Wind, 
which would exceed even that? Disc 
producers hate the idea of distributing 
films on two discs. An ingenious solu- 
tion was developed to almost double the 
capacity of a single -sided disc to 8.5 gi- 
gabytes. The information is stored on 
two layers. The topmost layer is semi - 
transparent, allowing the laser to focus 
on either the top or bottom layer to read 
the information encoded there. The shift 
from one layer to the next should appear 
seamless to the viewer, because play- 
ers will contain buffer memories so that 
they can output a continuous stream of 
data even as the laser re- focuses to the 
next layer. 

With so much capacity on a single - 
sided disc, you'll never have to get up 
and flip over a disc in the middle of a 
scene the way you must with today's 
laserdiscs. However, the DVD format 
does allow for double -sided discs, in- 
cluding double- sided, dual -layer discs 
with a capacity of 17 GB- enough for 
more than eight hours of video. 

Thomson is not the only manufacturer 
that will be using Oracle's Network Com- 
puter open -architecture system, which - 
unlike proprietary systems such as that used 
in WebTV -allows the manufacturers to 
select their own Internet service providers 
(ISP). Akai, Curtis Mathes, Funai, Proton, 
Uniden, and Zenith also announced part- 
nerships with NCI. 

ROOFTOP MODEM 
As far as Hughes Network Systems is 

concerned, the sky's the limit when it 

comes to convergence. At WCES `97, the 
company announced plans to merge two 
of their very successful products: DSS and 
DirecPC. A pioneer in satellites, Hughes is 
a supplier of DSS systems, with their 18- 
inch dishes, as well as the 21 -inch elliptical 
dishes and ISA cards required for the Di- 
recPC Turbo Internet service. DirecPC al- 
lows customers to download information 
from the `Net at speeds of up to 400 kilobits 
per second (Kbps) -more than three times 
faster than ISDN and 14 times as fast as 
standard 28.8 modems. The hardware costs 

$499 (instant $100 cash rebates are cur- 
rently being offered), and various sub- 
scription plans are available. 

Hughes' new product is the Convergence 
Antenna for all -in -one satellite delivery of 
the more than 200 channels of digital TV 
from DirecTv and USSB, as well as Di- 
recPC Turbo Internet service. The Con- 
vergence Antenna is identical to the 21- 
inch elliptical DirecPC dish-the difference 
lies in its much larger "tri- mode" LNB. 
The LNB actually picks up signals from 
two different satellites. Up to three cables 
run from the LNB into the home. One runs 
to the ISA- card -equipped PC for DirecPC. 
The other two are for DSS receivers. 

When you buy the Convergence Anten- 
na, which will be available in April, you 
have a few options. Traditional consumers 

Thomson's RCA /NC Internet -access 
device connects to the family TV to 
provide e-mail, on -line banking and 
shopping, and other interactive 
functions. 

Sharp has yet to announce marketing 
plans for its Internet -ready widescreen 
NTSC /VGA receiver /monitor, whose 
prototype is shown here. 
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Several manufacturers will use View Call's On -TV service to bring the Internet to 
the family television. 

might want to buy the dish and a DSS re- 
ceiver, then decide to buy the DirecPC 
adapter card later. Techies might do just 
the opposite. Or you can buy the whole kit - 
and-kaboodle. Prices won't be announced 
until closer to the launch date. 

CALLING ALL WEB SITES 
Can't stand the idea of seeing your TV 

screen monopolized by Web pages? Don't 
want to spring for a PC? Don't worry, you 
can still get on the Internet just dial it up 
on the telephone. Several companies -in- 
cluding Cidco, InteliData, Norte!, Philips 
Home Services, and Uniden -displayed 
"smart phones" at the Winter Consumer 
Electronics Show. Built -in software from 
various Internet Service Providers allow 
Web access via integrated screens and key- 
boards. Most, however, provide text only. 

Philips Home Services demonstrated its 
P200, which features a 32 -bit RISC CPU, 
a 16 -line by 40- character backlit LCD, a 

QWERTY keyboard, a built -in Smart Card 
reader, 1 MB of flash memory, and 2 MB 
of RAM (up to 64 MB of memory can be 
added with plug -in Miniature Cards). A 
high -speed auxiliary connector allows a 

printer, scanner, or digital camera to be at- 
tached. The phone provides access to In- 
ternet services including Philips Multime- 
dia Center's Planet Search web search 
engine, adaptations of InfoSpace's popu- 
lar Internet directories. Users can send and 
receive e-mail to and from other screen 
phones, PCs, WebTV terminals, and pagers; 
access on -line banking, news headlines, 
and weather reports; and control home au- 
tomation devices. It supports all type -3 
ADSI (Analog Display Services Interface) 
services, including Call Waiting with Caller 
ID, and is expected to retail later this year 

The Convergence Antenna from 
Hughes Network can receive signals 
from two satellites simultaneously, 
allowing users to pick up IDSS TV 
programming and DirecPC Turbo 
Internet access from a single dish. 

Uniden's Axis offers cordless, 
computer -less connection to the 
Internet. 

for about $350. 
The Intelifone from InteliData is anoth- 

er ADSI -based entry. If offers most ad- 
vanced telephone features, organizer func- 
tions that can be integrated with Caller ID 
call logs, and Web -based e-mail and infor- 
mation services (weather, stock quotes, 
sports scores, etc.). It is currently shipping 
with a suggested retail price of $299. 

Uniden is offering two models of the 

The iPHONE from Cidco can display 
complete Web pages -text and 
graphics -on its LCD readout. 

Axis. For $399, you can buy a 900 -MHz 
cordless phone coupled with an Internet 
access device; the corded version costs 
$299. While they are compatible with vir- 
tually all Internet and on -line service 
providers, both models are preconfigured 
with CompuServe Network Services, which 
charges $4.95 for e-mail services. 

Cidco's iPhone provides full Internet ac- 
cess- graphics as well as text. The high - 
end speaker phone offers e-mail, graphical 
access to the Web, and advanced telephony 
features for less than $500. A 7.4 -inch 
touch screen, embedded on the face of the 
iPhone, allows users to access Internet ser- 
vices by touching the softkeys. A QWER- 
TY keyboard slides out from under the con- 
sole for typing in e-mail and commands. 
The iPhone's full VGA screen lets a com- 
plete Web page be viewed without 
scrolling. With its 16 -level gray -scale dis- 
play and software preprocessing of some 
data, the 14.4 modem functions at speeds 
comparable to a 28.8 modem. A serial port 
for a printer is included. The iPhone is ex- 
pected to be available at mid -year. 

THAT'S NOT ALL, FOLKS! 
Convergence products and DVD might 

have dominated the show, but there was 
plenty more to see and hear on the floor of 
the Las Vegas Convention Center. Audio, 
video, home theater, and personal elec- 
tronics were all represented in full force. 
For a glimpse of some of the products 
shown at WCES that won Innovations 97 
awards -and a few more worthy of a men- 
tion -keep an eye on these pages. 

FORCE FX JOYSTICK 
(Continued from page 26) 

ing power. The command includes a para- 
meter that describes the repeat rate, which 
causes a rapid series of jolts when the but- 
ton is held down. It allows easy imple- 
mentation of automatic -weapon fire sen- 
sations. Other parameters include the button 
assignment, direction, magnitude, and du- 
ration. 

The vibration command establishes a vi- 
bration of a given frequency and magni- 31 
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105 W. Dakota #106 
Clovia, CA 93612 

Marvac Dow Electronics 
265 -B Reservation Road 
Marina, CA 93933 

Minuteman Electronics 
37111 Post St., Suite 1 

Fremont, CA 94536 

HCS Electronics 
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W. Hartford, CT 06110 

Cables & Connectors 
2198 Berlin Turnpike 
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Electronic Service Prod. 
437 Washington Avenue 
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Norman's Electronics, Inc. 
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200 W. Northwest Hwy. 
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U -Do -It Electronics 
40 Franklin Street 
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327 East Hoover Avenue 
Ann Arbor, MI 48104 

The Elec. Connection 
37387 Ford Road 
Westland, MI 48185 

Minnesota 

Acme Electronics 
224 Washington Avenue N. 
Minneapolis, MN 55401 

Missouri 

Gateway Electronics Of MO 
8123 -25 Page Blvd. 
St. Louis, MO 63130 

William Elec & Ind Supply 
803 Davis Blvd. 
Sikeston, MO 63801 

New Jersey 

Lashen Electronics Inc. 
21 Broadway 
Denville, NJ 07834 

New York 

Sylvan Wellington Co. 
269 Canal Street 
New York, NY 10013 

R &E Electronics 
4991 Rt. 209 
Accord, NY 12404 

Unicorn Electronics 
Valley Plaza 
Johnson City, NY 13790 

Ohio 

Philcap Electronic Suppliers 
275 E. Market Street 
Akron, OH 44308 

Oregon 

Norvac Electronics 
7940 SW Nimbus Avenue 
Beaverton, OR 97005 

Pennsylvania 

Business & Computer Bookstore 
213 N. Easton Road 
Willow Grove, PA 19090 

Texas 

Mouser Electronics 
2401 Hwy. 287 N 
Mansfield, TX 76063 

Tanner Electronics 
1301 W Beltine 
Carrollton. TX 75006 

Electronic Parts Outlet 
3753 B Fondren 
Houston, TX 77063 

Electronic Parts Outlet 
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Webster, TX 77598 

Washington 

Amateur Radio Supply Co. 
5963 Corson Ave., Ste 140 
Seattle, WA 98108 

If you'd like to sell our magazine in your store, 
please circle 180 on Free Information Card. 
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POOR MAN'S 
KIRLIAN PHOTOGRAPHY 

Many electronics experi- 
menters dabble in the field 
of high -voltage circuit 

design. Also, many hobbyists under- 
stand the basic idea behind Kirlian 

photography or electrophotogra - 
phy, as it's often called. However, 

few actually get around to produc- 
ing their own electrophotographs. 

Why is that? Well, producing 
standard electrophotographs can 
be a pretty complicated task. It's 

also expensive. That's why this 

month we're bringing you a simple 
and affordable alternative: build 
the Poor Man's Kirlian Photography 
unit described in this article. 

But before we get to why the 
Poor Man's project is such a great 
introduction to electrophotogra - 
phy, let's take a closer look at just 

what Kirlian photography really is. 

Basics of Electrophotography. 
Standard Kirlian photography uses 

high voltage to cause an object to 
emit a corona discharge. The dis- 

charge pattern and colors are 
photographed using ordinary pho- 
tographic film. A wide variety of sub- tographs. 

Take electrophotographs the inexpensive way with this 

radical new method that requires no film developing. 

By NICK CINQUINO 

jects are possible, such as gears, 
keys, coins, leaves, twigs, heatsinks, 

and anything else of reasonable 

size that will sit still during the expo- 
sure. The discharge and photo- 
graphic exposure are greatest near 

R2 
10K 

R4 
1K 

Ti ̀  

*SEE TEXT 

EARTH 
GROUND 

HIGH -VOLTAGE 
OUTPUT 

(TO SUBJECT)* 

(TO FOIL)' 

Fig. 1. This simple high -voltage supply will provide the "juice" for your electropho- 
33 
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an object's sharp points or edges. 
Semyon and Valentina Kirlian are 

generally considered the originators 
of electrophotography, and most 
likely they were the first to use film or 
photographic emulsions for the 
process in the late '30s. Some of their 
findings were and still are controver- 
sial; for example, they claimed that 
electrophotographs of living things 
could indicate disease, or impend- 
ing disease. They also apparently 
originated the "phantom leaf" 
claim, in which an electrophoto- 
graph of a trimmed leaf appears 
whole. 

But if you research back to the 
late 1700's, you'll find that Georg 
Cristoph Lichtenberg produced 
related images by the scattering of 
dust around a charged object. His 
basic techniques are still used, in 
fact. "Lichtenberg figures" aid in the 
study of corona loss from high -volt- 
age wires. Other types of elec- 
trophotography have been used to 
check factors such as weld quality. 

Drawbacks and a Simpler Way. In a 
typical electrophotography setup, 
you need to either severely modify a 
normal camera, or obtain sheets of 
unexposed film. Both choices offer 
big headaches. For example, if you 
elect to modify a regular camera, 
the camera is no longer usable for 
anything other than electrophotog- 
raphy. Also, your subject is severely 
limited in size to the film itself, such as 
35mm or l 1 mm. If you choose sheet 
film, size is no longer a major limiting 
factor, but now you'll need to devel- 
op the exposed film yourself. So the 
project is doubly compounded by 
darkroom necessities like chemicals, 
trays, timers, plumbing, and of 
course the darkroom itself. And if 
those problems weren't enough, the 
photos require exact exposure 
times. 

Now it's not that the author's a 
terribly lazy person or anything, but 
like many hobbyists he's constantly 
on the lookout for shortcuts to 
make life easier. In this case, the 
thought of demolishing a camera 
to electrophotograph tiny objects, 
and filling a basement with scary - 

34 sounding darkroom chemicals was- 

INSULATED HIGH- VOLTAGE 
WIRE FROM Ti' 

1/16 -INCH 
GLASS PLATE 

THERMAL (FAX) 
PAPER 

SUBJECT 
(e.g. GEAR) 

ALUMINUM FOIL 
WITH TAB 

(CONNECTS TO Ti)' 

1/16 -INCH 
GLASS PLATE 

RUBBER 
STOPPER 

'SEE TEXT 

Fig. 2. As you 
assemble. 

can see, the physical stage required for electrophotographs 

n't very appealing. 
Because Mr. Lichtenberg's 

method proved that a form of 
electrophotography can be done 
without necessarily using film, the 
author decided to find a modern 
way to use his ideas. After rejecting 
a few absurd ideas, he came up 
with thermal paper as a possible 
medium; that's the type of paper 
used in older fax machines. Sure 
enough, thermal paper, it turns out, 
is a great way to make simple elec- 
trophotographs. 

Thermal paper is dirt cheap, 
readily accessible from the nearest 

is easy to 

fax machine, and can be used in 
ordinary room light to make an 
exposure. You can watch the 
paper and the developing image 
to get exactly the exposure you 
want. And while you'd expect the 
image to be monochromatic, a 
close inspection of the image 
reveals faint color /gray scale varia- 
tions, for reasons unknown. 

How does the corona form an 
image on thermal paper? We're not 
exactly sure! Is it strictly a thermal 
effect, or is UV light and /or ozone 
also involved? Try it yourself and find 
out. 
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"i needed a refresher in fundamen 
tats and a piece of paper that sas 
had a degree. CIE gave me both." 

Louis P Eriant 
Seníor Engneer 
Sentel Corp. 

"CIE a llowed nre lc use my G. I. BffP 
benefits and independent -study 
ailowsd me to cor`inue env studies 
whla dephyad." 

Char es Hopper t. 

Etectrorics Senior Chisf 
U.S. Nary 

' ?he fact chat I 'ntended to contiruq 
pursuing my Associate Degree with 
CIE was a key `ac-or in acing 
considera 1 for my curre: tt positicn.', 

Annemarie Webster 
Project Engineer - 
Ir strLmentation 
Ke'chkan Pulp 

"My associates at work recd 
m. ended CIE ..The lessens we 
structured so ttsy were easy to 
corrwehend " 

Vincent R. Buescher 
Cornmuiiications Tech iica 
AT&T 

"I rearro'led and received myA.A.S 
degree fern CIE Because of the 
good experiences i had in one of 
CIEs career courses." 

Maurice M Hen horn, Jr. 
E!ectroníc échnician 
Tia Denvef Post 

1776 East 17th Street 
Cleveland, OH 44114 
(216) 781 -9400 1- 800 -243 -6446 

dust Trainin 
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 i '¡ 
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 AH92 
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Circuit Description. Many varieties 
of high -voltage /high- frequency 
power supplies have been present- 
ed in this magazine over the years. 
If you happen to have a spark -gap 
or tube -type Tesla coil, you need 
look no further for a power supply 
for this project. If not, you will need 
a simple solid -state flyback or trig- 
ger -coil high -voltage power supply. 
The schematic of the one used in 

the author's prototype is shown in 

Fig. 1. The circuit delivers about 10 

kV at 50 kHz. 

Power for the circuit is provided 
by a 12- to 15 -volt DC supply capa- 
ble of delivering 3 amperes. A 555 
timer, ICI, generates a frequency - 
adjustable squarewave, which is 

buffered by Q1, a general -purpose 
NPN transistor. 

The squarewave switches Q2, an 
IRF510 MOSFET, on and off, thereby 
allowing high- current pulses through 
the primary of T1, an ordinary TV fly- 
back transformer (more on T1 later). 
The flyback's secondary output 
rings or resonates at a high voltage 
in response to the primary input, and 

output is directly applied to the 
electrophotography subject. 

Construction. Before you can build 
the Kirlian Photography unit, you will 
need to select and prepare a fly- 
back transformer for use in the cir- 
cuit. Make sure the flyback has no 
rectifier diode. Flybacks of this type 
are available from old TV sets and 
TV repair shops. Once you have a 
transformer, remove any preexisting 
primary (which is a turn or two 
opposite the "ball of wax ") and 
wind ten turns of 14 -gauge wire at 
the same area. 

Wire the circuit on a piece of 
. perforated board, beginning with a 
socket for IC1. Go on to connect 
the potentiometers, resistors, 
capacitor, and transformer. Then 
solder Q1 and Q2 to the circuit, 
making sure both are wired cor- 
rectly. Insert the IC into its socket, 
making sure it is oriented properly. 

Before continuing to assemble 
the electrophotograph stage 
(more on that in a moment), con- 
nect power to the circuit. Adjust 

Fig. 3. Here are .some sample. multi -exposure electrophotographs. Can you recognize all 
88 the objects? 

PARTS LIST FOR 
POOR MAN'S 

KIRLIAN PHOTOGRAPHY 

SEMICONDUCTORS 
ICI -555 timer, integrated circuit 
QI- 2N2222 NPN general- purpose tran- 
sistor 
Q2- IRF510 MOSFET 

RESISTORS 
(All fixed resistors are I/4-watt, 5% units.) 
R 1, R2- 10,000 -ohm potentiometer 
R3, R4 -1000 -ohm 
R5 -100 -ohm 
R6-330 -ohm 
R7 -10 -ohm 
R8 -1 -ohm 

ADDITIONAL PARTS 
AND MATERIALS 
C1- 0.01 -µF, ceramic -disc capacitor 
TI- Flyback transformer (see text) 
Perforated board, rubber stoppers (2), 
1i1 inch glass plates (2), aluminum foil, 
thermal paper, metal subject (gear, etc.), 
insulated wire, solder, hardware, etc. 

potentiometers Rl and R2 until you 
hear a high -pitched whistle. Now, 
check carefully for a spark output 
by bringing a grounded wire to 
within an 1/8 inch or so of the high - 
voltage output wire. Once an arc 
starts, you should be able to draw it 
out to about a 1/2 inch. 

You're now ready to build the 
setup for exposing the thermal 
paper. This assembly, shown in Fig. 2, 

is nearly identical to that used for 
photographic sheets. The first step is 

to make an insulating base from 
rubber stoppers (you could get 
away with ceramic blocks or glass 
as well). On top of these, place a 
small glass plate measuring 

1 /16 by 4 
by 7 inches. On this, place a slightly 
smaller piece of aluminum foil with 
a tab sticking out for the connec- 
tion shown in Fig. 1. On this, place 
another plate of 1/16-inch glass. 

The next layer of the setup is the 
thermal paper itself, followed by the 
subject, which in the diagram is 

shown to be a small gear. Finally, 

attach the subject to the high -volt- 
age wire from T1 (as shown in Fig. 1). 

Making an Electrophotograph. 
Connect a subject to the setup just 
described. Make sure the area 

continued on page 63 
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Hobbyist's Paperback Budget Books 

' / 
- 

;< 

1 
BP271 -How to Ex- 

pand, Modernize and 
Repair PC's and Corn- 
patlbles...$7.75. All the 
practical information you 
are likely to need to up- 

com- grade your PC and com- 
patible. Also contains 

lustrations to help you 

BP276- Shortwave 
Superhet Receiver 
Construction...56.95. 
Provides construction de- 
tails, including coil wind - 
ng, of a number of ad- 

vanced- design receivers 
which should have per- 
formance levels at least 
equal to commercial sets 
of similar complexity. 

caloeei.n.a #160 -Coll Design 
and Construction Man- 
ual...$5.95. A complete 
book for the home build- 

Popular i] BP80 /98- Popular 
Electronic Electronic Circuits- 
Circuits Books 1 and 2...$11.90. 
°°` ' Contains a wide range of 

circuits which are ac- 
companied by text giving 

r a brief introduction, car- ó` tuft description and spa- 

ti tion and setting -up that 
may be necessary. 

er on how to make RF, 
IF, audio and power 
chokes and transform- 
ers. Practically every 

cussed and calculations 
are explained in detail. with repairs. 

SoProjecfs #223 -50 Projects Using IC 
Usirg 

IC "3'3° CÁ3130...$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. 
t ` The projects are divided into five cote- 

gories: audio projects, RF projects, test 
equipment, household projects and a 

f I catch -all miscellaneous group. Ideal for 
all skill levels. 

30 SOLDERlf Sb 

aR ,,,,0 ,, 

rRoiic, 
' 

! , 

BP107-30 Solderless Breadboard 
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, com- 
portent 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. 

AUDIO 

A LIi" 
CONSTRUCTION , . 

BP122 -Audio Amplifier Con- 
struction...$5.75. Practical designs are 
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 

/ 
1 Iry ! 

four MOSFETs in the output stage. 

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 

A battery operation, and all 

based on only 1 or 2 

transistors or ICs. 

BP329- Electronic 
Electrrnk Mmlc Music Learning Pro- 

rolxxr Leamlrep P jects...$6.25. A begin- 
. ner's book that will assist 

you in assembling such 

é 
projects as the Elexylo- 

l 

phone, Gildaphone. 
Melody Ranger, Cord - 
maker, Appealing Hand- 
bells, Electronic Sol -Fa. 
Tune-up Box and more. 

BP319- Making 
Making ms-Dos MS -DOS Work for You 

work For von - $6.50. What you need 
to know first, comes first, 
however the text is writ- 
ten in a circular style so 

' jf, that the reader can start 
anywhere in the text. 

1 This book is relevant to 
all versions of both MS- 
DOS and PC -DOS. 

UNDERSTANDING 

PC SDmvARE 

BP303- 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- 

ma 
1t0 

lar type. 

BP125 -25 Simple Amateur Band 
Antennas...$5.50. Plans to build an- 
tannas 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 "tune" an antenna on a par - 
ticular 

Electronic BP33- Electronic Calculator Users 

Nandbookusers Handbook...$5.75. The book eliminates 
the mysteries of the calculator and of- 

u , fers unique ideas for the simplest to most 
complex calculators. Covers the basic 

. 4 6 e functions plus trigonometric, hyperbol- 
ic, logarithms, square roots and powers. 

1 P o Included are formulas and data for VAT, 

o discounts, and mark up, currency con- 
version, interest, binary and octal num- 

BP105 Aerial (Antenna) Pro - 
Aerial Projects jects...$5.50. In this book the author has 

.,. , considered 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. bers, and much more! 

l etectN°.0, ice-Build andLeaarn, 
",,cmt^ $9.95. Construction de- o;, 

tails are given to build a 

WRN, - circuit demonstrator that 
is used throughout the 

1 book to introduce com- 
' mon electronic compo- 

nents and how these ! '. components are built up 
to useful circuits. 

`°'° " '3"'"-' 

BP302-A Concise 
Users to Lotus 
1 -2 -3 Release 3.1... 
$6.25. Written to help 
existing spreadsheet 
users upgrade to 1-2-3 
Release 3.1, which has 
the ability to work 3 -di 
mensionally with both 

p, 
Rook 

$ 
i 

( á t 
I 

i 

,! 

y g; 

I 
F!1 

BASIC Bo k $6 95. I ,, 
Another book on BASIC 
but with a difference. It 

fi concentrates on intro- 
ducing technique by 
looking in depth at the 
most frequently used 
and more easily under - 

lul stood computer instruc- 

A n Introduction I 
° 

Introduction dBASE t 
$.95. The 

lar data -base program, 

k 
it 

Iu. aI i Ri I 

dBASE, is difficult to 
master without help. This 
book helps you spend 
your time using dBase, 
not setting it up. A users 
guide that covers all the 

1 

multiple worksheets and 
files. tons. basics up to dBase IV. 

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 I. I 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 S 

Name $10.01 to 20.00 $4.00 Shipping (see chart) $ 

$20.01 to 30.00 $5.00 Subtotal $ Address 
$30.01 to 40.00 $6.00 Sales Tax (NYS only) S 

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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If you enjoy experimenting with 
digital electronics, or work with 
such circuits professionally, you 

are probably well aware of the 
value of logic probes. These test 
instruments come in a variety of 
shapes, sizes, and price ranges, and 
can be as simple as a single transis- 
tor, configured as a switch, to sys- 

tems employing several integrated 
circuits. 

Widely regarded as the consum- 
mate digital diagnostic tool, a logic 
probe is a device that's prudent to 
keep on the work bench. Now, 
while commercial models are by 
no means prohibitive in cost, we 
find there's always satisfaction in 

building your own. 
So, if you're ready to tackle the 

task, the Logic Probe described in 

this article is for you; the unit fea- 
tures a two -IC design that will indi- 
cate high, low, and pulse signals. It 

only takes about two hours to build 
the probe, and once you have it in 
hand, you'll no doubt be pleased 
you made the effort. 

Circuit Description. The schematic 
diagram for the Logic Probe is shown 
in Fig. 1. A test signal is introduced to 

40 the input of one of six inverters in a 

BY CARL J. BERGQUIST 

Build A 
Logic 
PRObE 

74LSO4 chip (IC1). This inverter, IC1 -a, 
inverts the signal, and sends it to 
three additional sections: the inputs 
of IC1 -b and IC1 -c, and the enable 
input, pins 3 and 4, of IC2. 

The output of IC 1 -b goes to the 
cathode of LEDI, the "low" indicator; 
the anode of LEDI is tied to the +5- 
volt supply. Meanwhile, the output of 
ICl -c is sent to the input of ICI -d, 
and IC1 -d's output is connected to 
the cathode of LED2, which indi- 
cates a "high" signal. There, the 
anode of LED2 is pulled high, through 
a dropping resistor (R2). 

The final stage of the Probe 
employs a 74121 monostable multi - 
vibrator, IC2, which is used to detect 
a pulsing input. In this application 
the input signal acts as a trigger, 
while the negative output, pin 1, is 

tied to the cathode of LED3. Note 
that LED3's anode is also connect- 
ed to the positive voltage supply. 

In each stage, the output has to 
be low for the respective LED to 
light, so, let's take a look at how this 
is achieved. When a low signal is 

introduced to the probe, IC 1 -a 
inverts this to a high, and IC1 -b 

Here's a useful device that 
every hobbyist needs on their 

workbench. 

inverts it back to a low. Applying this 
low to the cathode of LED1, lights 
the diode. 

In the case of a high signal, IC1- 
a inverts it to a low, IC1 -c changes 
the signal to a high, and IC1 -d 
inverts it back to the needed low. 
This in turn illuminates LED2. 

When the input is a pulse, multivi- 
brator IC2 detects this, and acti- 
vates its outputs for a time constant 
set up by Cl and R4. The negative 
or "not Q" output, pin 1, then lights 
LED3. The indicated values of Cl 
and R4 are chosen to keep the time 
constant short, which results in a 
rapid set /re -set action. With some 
help from persistence of vision, LED3 

appears to be "on" continuously. 
So, as can be seen, this is really a 

very simple system. Simple, yet 
effective in determining the status 
of digital signals. 

Construction. The author's proto- 
type for the Logic Probe was built 
on a printed- circuit board, though 
most any form of assembly can be 
used. If you'd like to build the circuit 
on a PC board, a full -size template 
of the board is available in Fig. 2. 

For those building the circuit on 
a PC board, a parts -placement 
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Fig. I. As the schematic for the Logic Probe shows, this two -IC design provides an 

extremely low parts count. 

diagram is shown in Fig. 3. If you 
don't use a PC board, be sure to 
ground the inputs of the unsused 
inverters (pins 11 and 13). This is 

done to reduce power consump- 
tion and prevent the circuit from 
picking up extraneous noise. 

The use of IC sockets, for Cl I and 
IC2, is not essential, but highly rec- 
ommended; these should go on 
the board first. Then install the resis- 

tors and jumpers. 
Solder the LEDs to the board 

next, making sure they are oriented 
properly. Mount the base of each 

PARTS LIST FOR THE 
LOGIC PROBE 

SEMICONDUCTORS 
IC1- 74LSO4 hex inverter, integrated 

circuit 
IC2 -74121 monostable multivibrator, 

integrated circuit 
LED1- Light- emitting diode, green 
LED2 -Light- emitting diode, red 
LED3- Light -emitting diode, orange 

ADDITIONAL PARTS AND 
MATERIALS 
R1-R3-220-ohm, 

1 14 -watt, 5% resistor 
R4- 33,000 -ohm, 1/4 -watt, 5% resistor 
C1- 0.1 -ILF, ceramic -disc capacitor 
Printed -circuit materials, project case 
(Electronic Goldmine part # G33371 or 
equivalent), IC sockets, probe wire (red 
and black), two alligator clips (red and 
black), epoxy, paint, dry- transfer lettering, 
wire, solder, hardware, etc. 

LED 7/16-inch off the board. This will 
make it possible to use the enclo- 
sure mentioned in the Parts List. In 

this design, the LEDs are three 
different colors, with red indicating 
"high," green representing "low," 
and orange signifying "pulse." 

Next, connect 24 -inch lengths of 
red and black probe wire to the 
+5V and GND PC -board pads, 
respectively Solder small alligator 
clips to the opposite ends after the 
leads are run through the proper 
holes in the case. As with most logic 
probes, this unit is powered by the 
circuit under test, and these leads 
will provide the positive and 
ground /negative connections. 

Finally, connect a short section 
of wire from the input pad to the 
probe tip. The tip can be fashioned 
from a variety of materials, but the 
prototype uses a 11/2 -inch "com- 
mon" iron nail. Once the electrical 
connection is made, you'll have to 
secure the nail with epoxy to what- 
ever case you'll use. 

As for the case, it can be what- 
ever is on hand. The author's proto- 
type uses the housing from a sur- 

plus remote control (see the Parts 
List), and the foil pattern is cus- 
tomized for this case. However, a 
variety of different enclosures can 
be used, with little, or no, modifica- 
tion to the board. 

Once the case has been select- 
ed, simply, drill holes for the LEDs, 

power leads, and probe tip. Label 
the high, low, and pulse diodes, with 
dry- transfer lettering. Mount the cir- 
cuitry and remember to connect 
those alligator clips. You're now 
ready to proceed to the testing 
phase. 

Checkout and Use. Before ins- 

talling the integrated circuits, con- 
nect the red and black alligator 
clips to +5 volts and ground. Check 

°111 IL 
14:11 

INCHES 

Fig. 2. Here's a full -size template for the 

Probe's PC hoard. 

pin 14 of the sockets for both IC1 

and IC2; make sure they have the 
proper voltage. If all is well, discon- 
nect the power, install the ICs 

(observing proper orientation), and 
close up the case. The unit is ready 
for use. 

To use the Probe, merely deter- 
mine the +5 -volt source and 
ground of the circuit to be tested, 
and attach the alligator clips. Now, 41 
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when you touch the tip to any 
point within the circuit, the LEDs will 
indicate the logical status of that 
point. 

At power up, the high LED (LED2) 
will light; this is normal. If you place 
the probe tip on a test point, and, 
there is no change in the LEDs, you 
have a high signal. When there is a 
low present, the low indicator 
(LED1) will Illuminate, and LED2 will 
extinguish. 

For pulsed inputs, a slow pulse, 
say one or two hertz, will result in the 
high LED staying on constantly, 
while the low and pulse LEDs flash in 
sequence with the signal swinging 
from positive to negative, and 
back. With fast pulses, the high will, 
again, remain on, and there will be 
a slight glow to the low LED, and a 
bright glow to the pulse indicator. A 
point to remember Is that the pulse 
LED will not react unless a pulsing 

.5V 

GND - 
102 

i 
-C1- -R2- 

INPUT 
PROBE ~- ICI 

r ® LED3 

-R3- 
LEM 

-R1- 
® LEDz 

-R2-. 
Fig. 3. If you're building the Probe on a 
PC board, use this parts placement dia- 
gram as a guide. 

signal is encountered. 
If you have never used a logic 

probe, you'll be amazed at how 
handy this little test instrument can 
be. If you have used one, then 
you'll appreciate how well our 
Logic Probe performs. Building this 
project is well worth the time, mate- 
rials, and effort required, as the 
Probe can quickly diagnose many 
seemingly difficult problems. With a 
little practice, you'll be able to ana- 
lyze the operation of any digital 
device; a process extremely helpful 
in pinpointing trouble. 

Additionally, the design easily 
lends itself to modification. For 
example, instead of standard LEDs, 

you can hardwire small, seven -seg- 
ment displays to read "H," "L" and 
"P" or you could add audio annun- 
ciation. But even "as is," we're sure 
you'll be using your Logic Probe 
quite often. 
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FORCE FX JOYSTICK 
(Continued from page 26) 

tude on one or both axes. A game devel- 
oper would use the vibration command for 
simulating the feel of driving over rough 
terrain or the hum of an airplane engine. 
The command's parameters are magnitude, 
direction, and frequency. 

The buffeting command is similar to the 
vibration command, but varies the direc- 
tion and magnitude simultaneously. The 
sensation is similar to what you expect 
when flying a plane through turbulence. 

The vector force command outputs a 
force of a given magnitude on a given axis. 
Its parameters are magnitude and direction. 
It's a basic command, but it can create a 

wide variety of force sensations such as g- 
forces when a plane makes a tight turn, 
strong cross -winds while flying, or driving 
into a wall at an angle. 

More than one force effect can be active 
simultaneously, so for example, if you were 
to get blasted from the left and behind si- 
multaneously, you would be able to feel 
both effects. By varying the magnitude of 
the effects, and by combining them in dif- 
ferent ways, game developers can create a 
virtually unlimited variety of effects. 

I -Force allows force effects to be gen- 
erated with little burden on the game or 

other host application because the joystick 
contains an on -board microcontroller. It re- 
ceives only high -level commands from the 
host PC, and then produces all force -feed- 
back effects independently. For example, 
the host computer might request the hi- 
level command Vibration and specify the 
magnitude, frequency, and duration. 

Immersion's I -Force force reflex is an 
automatic reaction that occurs on the joy- 
stick and does not require any supervision 
by the host. Those reflexes can be config- 
ured by the host to allow for custom force 
effects, but once set up, the host hands all 
responsibility for those force reflexes over 
to the on -board microprocessor for ex- 
tended periods of time. The end result is 
that game play is just as fast as with a stan- 
dard joystick. 

With I- Force, many reflexes can be pre- 
programmed on the joystick, and they will 
remain active during game play. Reflexes 
can be modified or disabled at any time to 
allow the joystick to react appropriately as 
game conditions change. 

Another powerful feature of the I -force 
architecture is the ability to download 
"Force Feedback Profiles" to the stick. The 
profiles allow custom force effects to be 
created by both game developers and game 
players. A utility supplied with the joystick 
setup software provides a way to experi- 

ment with different effects. A developer 
who has designed a game with some new 
super weapon can make it have a signature 
feel when it is fired -say, a subtle vibra- 
tion followed by a substantial kick to the 
left. The custom force profile can be down- 
loaded to the joystick, and called with a 

simple instruction. 
Installing the joystick is a rather simple 

affair. Its basic requirements are a PC with 
a 386 or better processor, a gameport, 
and - because two -way communication is 
essential -an available serial port. Because 
the joystick has two internal motors that 
create the feedback forces, it requires con- 
nection to a power supply as well. 

The stick features two 4 -way switches, 
five fire buttons, a trigger, and trim con- 
trols. It's completely backward -compatible 
with all the games for which you currently 
use a joystick. Even better, it allows you to 
add some effects to your existing non -feed- 
back games. A LOADFX utility supplied 
with the joystick allows game players to 
get limited effects by programming the 
stick directly with custom effects. 

When done right, force feedback makes 
game play compelling even for people who 
usually don't like playing games. Unlike 
other joysticks that have crossed our desks, 
this one is staying connected -we have no 
plans to unplug it anytime soon. 
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LANI) WAliliIOli 
Learn how technology is helping ensure our foot soldiers 

will come home safely. BY BILL SIURU 

It is the year 2003. Sergeant 
Comfort is on a peacekeeping 
patrol in a Middle Eastern coun- 

try. Moving through hostile territory 
in near total darkness he can spot 
possible trouble through the 
Monocular Night Vision Sensor 
mounted on his helmet. Glancing in 

another direction he views another 
helmet- mounted display showing 
infrared images from the Thermal 
Weapon Sight (TWS), or pictures 
from the video camera mounted 
on his M4 /M16 rifle. Clicking another 
control, he calls up a detailed digi- 
tized map on the display from the 
computer worn on his back. His pre- 
cise position is pinpointed on the 
map by a Global Positioning System 
(GPS). 

While patrolling he receives a 
call from another squad member, 

Corporal Best, over his Squad 
Radio. Best has spotted the loca- 
tion of a sniper who has fired a few 
shots at him. Not wanting to expose 
himself to fire at the sniper, Best 
"passes off" the target location 
determined by Best's weapon - 
mounted Laser Rangefinder /Digital 
Compass to Sergeant Comfort. 
Comfort locates the target on his 

display and fires a couple of rounds 
at the designated target. Even 
though he never sees the sniper, 

Comfort silences him. 
In our little futuristic scenario, 

Comfort and his platoon are oper- 
ating in dangerous territory. But sol- 

diers like them will probably be 
confident that they will return safe- 
ly from patrol. That is because these 
soldiers of the future will be 
equipped with the Land Warrior 

System that will be issued to U.S. sol- 

diers around the year 2000. The 

Land Warrior System is currently 
being developed for the U.S. Army 
Soldier Command in Natick, MA by 
lead contractor Hughes plus 
Motorola, Honeywell, Battelle, 
Gentrex, Arthur D. Little, and several 
other subcontractors. 

An Integrated Approach. While sol- 

diers have used thermal sensors, 

laser rangefinders, computers, 
night -vision equipment, and other 
advanced technologies for years, 
such devices were usually issued on 
a piecemeal basis. These anything - 
but- seamless bundles of technolo- 
gy added immensely to the sol- 

dier's workload (especially under 
the stress of combat), not to men- 
tion that they greatly increased the 
physical load he had to carry. All 

that is about to change. 
The Land Warrior System is the 

first totally integrated, high -tech 
"-fighting system" for the foot soldier. 43 
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This soldier is equipped with the Land 
Warrior System. A computer, radios, GPS 
receiver, antennas, and batteries are car- 
ried in a compact backpack. 

It Integrates the latest in communi- 
cations, sensor, computer, and 
materials technologies, as well as, 
wherever possible, off -the -shelf and 
commercial hardware to keep 
costs down. 

The Framework. Physical damage 
is a main concern for a foot soldier. 
For this reason the Land Warrior 
System will feature a Protective 
Clothing and Individual Equipment 
Subsystem (PCIE) featuring modu- 
lar body armor plus clothing, 
gloves, boots, and other similar 
items for protection against head - 
to -toe chemical and biological 
warfare. The PCIE is the platform 
that integrates all the pieces of the 
Land Warrior System. 

A main component is the Load 
Carrying Equipment (LCE), which 
features a flexible frame allowing it 
to fit and function like part of the 
body. The unique design means 
one frame size fits all soldiers from 
the 5th to 95th percentile body size. 
The LCE's design allows redistribu- 
tion of the load between the shoul- 
der and waist to improve comfort 
even while the soldier is on the 
move. This frame serves as the sup- 
port structure for the back- mount- 
ed Computer /Radio Subsystem. 

44 Another great feature of the LCE 

is that various packs can be quickly 
attached to it for different missions; 
a soldier can therefore plan ahead 
for varying degrees of assault. 
Soldiers can even rapidly shed bulky 
components in an emergency. The 
frame and LCE also houses and pro- 
tects the integrated wiring harness 
that ties together all the electronic 
hardware. 

Heads Up. As hinted in the sce- 
nario at the beginning of this arti- 
cle, another key component of the 
Land Warrior System is the 
Integrated Helmet Assembly 
Subsystem (IHAS). Beside providing 
head protection, the open face 
helmet supports detectors, sensors, 
and displays. A microphone is inte- 
grated into the chinstrap and 
speakers are built into the helmet 
suspension system. 

The helmet's design truly makes 
a soldier's time in the field easier. 
For starters, the helmet is made of 
lightweight materials to keep its 

weight down, Designers decided to 
go a step further, though, and 
added the unique suspension to 
provide a stable platform for the 
optical devices attached to it. 

These optical devices include a 
Monocular Night Vision Sensor for 
60 degrees field -of -view under 
nighttime conditions. The helmet's 
flat panel display presents images 
from the video camera and 
Thermal Weapon Sight mounted on 
the soldier's weapon; there are 
also four laser detectors located on 
the helmet that provide the back - 
mounted computer with a 360 - 
degree "field -of- view." All these 
devices can be used even when 
NBC (nuclear /biological /chemi- 
cal), BLEP (ballistic /laser eye pro- 
tection), and other types of protec- 
tive gear are donned. 

Computer Backbone. As men- 
tioned, the Land Warrior is based 
on a back -mounted computer. The 
Computer uses an IBM -compatible 
processor, PC- cards, and is setup for 
easy future upgrades. This back- 
bone of the System controls various 
peripherals. Let's look at some of 
these. 

First there's the Computer /Radio 
Subsystem (C /RS), which includes 
two radios: a Squad Radio for pla- 
toon -level communications and a 
Soldier Radio for communications 
with other soldiers within a squad. 
Both systems have the capability 
for both voice and data communi- 
cations, are based on commercial 
Personal Communications Systems 
radio technology, and can have 
their communications encrypted 
for security. 

Antennas for radios and the GPS 
are embedded in the load- carry- 
ing equipment frame. The very ver- 
satile C /RS also includes Mission 
Configurable Electronics and 
Removable Soldier Access and 
Mission Modules. Access to the 
computer and radios is via the 
Remote Input Pointing Device or a 

continued on page 52 

Here are some typical ricleo and digital 
map displays available on the Land 
Warrior helmet- mounted display. 
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BY SKIP CAMPISI 

Are your squarewaves really 
"square ?" Does your pulse 
train have the proper on /off 

ratio? The only way to be sure of the 
answers to such questions when work- 
ing with a waveform is to measure its 

duty cycle. 
An accurate measurement of a 

pulse train's duty cycle, or mark/space 
ratio, is usually a tedious matter. First 

the period of the train must be mea- 
sured along with the pulse width, and 
then the duty cycle must be calcu- 
lated using those figures. Generally, 
an oscilloscope or a frequency coun- 
ter incorporating time -period ca- 
pability is required to do this. 

If you have struggled with these 
techniques, you can put away your 
oscilloscope or counter and build the 
Duty -Cycle Monitor described in this 
article. It's simple enough to assemble 
in one weekend. This is a stand -alone 
instrument that displays a real -time 
duty -cycle reading of 0% to 100% on 
its built -in analog meter. 

Using a 100 -microamp -meter 
movement allows a direct reading cf 
the duty cycle without using a multi- 
plier (for example, a 45 microamp 
reading indicates a 45% duty cycle). 
The circuit is accurate to within 1% of 
full scale over the range of about 30 
Hz to 100 kHz or higher, within an input 
voltage range of + 1.5 to + 15 volts, 
which covers most logic families. Max- 
imum input voltage should be re- 
stricted to ±50 volts peak. The input 
impedance is about 100,000 ohms, so 
circuit loading is not a problem. 

Circuit Description. As you can see 
on the schematic diagram (see Fig. 1), 

the circuit is extremely simple, utilizing 
only two Cs and a handful of passive 
components. Power is obtained from 
a standard 9 -volt battery, B1. Current 
drain is limited to about 10 to 15 milld- 

amps total. The circuit is based on old - 
style, automotive "dwell meters," 
which performed a similar function at 
lower frequencies. 

The input pulses are applied to IC1, 

an LM319 dual comparator, via RI, 
with C1 providing the necessary com- 
pensation for the capacitance ap- 
pearing at the inputs of ICI. You may 
elect to adjust C1's value slightly to 

Build a 

Use it to make real -time measurements o 

a waveform's duty cycle. 

display even higher frequency 
ranges. A yellow LED (LEDI) provides 
input overvoltage protection and sets 

the minimum input level. Diode D1 

provides reverse polarity protection 
for the comparators, while D2 and D3 

supply the 1.3 -volt threshold reference 
to ICI's inputs. 

The comparator outputs drive dis- 

play -meter MI in a push -pull fashion. 
In other words, while ICI -a is high, ICI - 

b is low, thus completing the circuit 
through the meter. When the outputs 
are in the inverse state, D4 prevents 
current flow through the meter. The 

output pulse follows the input pulse 
timing exactly; therefore, when the in- 

put pulse goes high, M1 conducts for 

ithe pulse duration at its full -scale rat- 

ing of 100 microamperes. When the 
input pulse goes low M1 is not con- 
ducting any current. 

This on /off current through M1 is 

averaged by the inherent "damping" 
of the mechanical meter movement. 
As a result, M1 responds linearly with 
the input waveform's duty cycle. A sta- 

ble display of the duty cycle appears 

at frequencies above 30 Hz, while 
lower frequencies cause the meter 
needle to oscillate (with a swing de- 
termined by the damping effect that's 

caused by the torque required to 
move the needle). 

The meter used in the prototype 
was a high -torque type that gave su- 

perior low- frequency stability down to 
10 Hz. However, this higher damping 
itself causes small errors to appear: 
When calibration is done at a 50% 
duty cycle, signal displays below 50% 
d.c. "lag" and signal displays above 
50% d.c. "lead." For example, an input 
at 10% d.c. reads between 9% to 10 %, 

and an input of 90% d.c. reads be- 
tween 90% to 91% duty cycle. If you 
are more interested in ultimate ac- 
curacy, use a low- torque meter move- 
ment. This is one case where the less 

expensive (low- torque) meter might 
be a better choice, if it has good DC 
linearity! 

A LM78L05 voltage regulator, IC2, 

supplies +5 volts to ICI, and assures 

calibration stability within the limits of 
the circuit. Resistors R4 and R5 prop- 45 
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PARTS LIST FOR THE 
DUTY-CYCLE MONITOR 

SEMICONDUCTORS 
ICI -LM319 dual comparator, 

integrated circuit 
IC2 -78L05 5 -volt regulator, 

integrated circuit 
Dl D4- 1N4148 silicon diode 
LED1- Light -emitting diode, yellow 
LED2- Light- emitting diode, red 

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

units.) 
R1- 100,000 -ohm 
R2- 22,000 -ohm 
R3- 50,000 -ohm trimmer 

potentiometer 
R4, R5 -1000 -ohm 
R6 -3900 -ohm 
R7 -2700 -ohm 

CAPACITORS 
C1- 10 -pF, ceramic -disc 
C2, C5- 0.1 -4 ceramic -disc 

I6 -WVDC, electrolytic 
C4- 10 -4 16 -WVDC, electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

Ml-0- to 100 -microampere analog 
panel meter 

S1 -SPDT toggle switch 
B1-9 -volt alkaline battery 
Perforated board, enclosure, binding 

posts, battery connector, 22 -gauge 
stranded insulated wire, hookup 
wire, solder, hardware, etc. 

erly load the comparator outputs so 
that their rise and fall response times 
match within about 50 nanoseconds, 
thus assuring linear high- frequency 
response. 

Construction. Before you begin as- 
sembling the Duty -Cycle Monitor, 
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Fig. 1. This is the schematic for the Duty-Cycle Monitor. Note the three -dimensional 
pinout of the 781,05 regulator, IC2. 

keep the following in mind: As this cir- 
cuit processes signals with very fast 
rise and fall times, it is important to 
keep signal leads relatively short and 
isolated from DC leads. Also, keep the 
inputs isolated from the outputs, in- 
cluding the meter. The input leads to 
the binding posts can be standard 
clip leads about 12- to 18- inches long, 
terminated with banana plugs. 

Begin assembly by dry fitting the 
panel meter and battery (in its holder) 
in your enclosure to estimate how 
much you will need to cut down your 
PC board for a good fit. The size of the 
meter you select will determine the 
actual enclosure you can use: the au- 
thor's prototype was built in a 25/8- x 

As you can see, a nice and neat assembly is possible using perforated board building 
46 techniques. 

51/8- x 15/8 plastic cabinet to house 
the meter. The perforated board used 
in the assembly was cut to 13/8 x 21/4 

inches, which allowed more than am- 
ple room for the board circuitry. With a 
larger cabinet, you may not have to 
cut down your board. 

Once you have the board sized, lo- 
cate and drill or punch Iwo mounting 
holes in the corners of the board. 
Using the board as a template, scribe 
the holes in the cabinet at its appro- 
priate mounting location and set the 
cabinet aside. 

Install a 14 -pin DIP socket for ICI in 
about the center of the board. Then 
mount IC2 and add the remaining 
components, except for the binding 
posts (the + and - open input cir- 
cles), 81, LED2, R7, and M1, making the 
connections illustrated in the sche- 
matic diagram. Using 22 -gauge 
stranded hookup wire, connect 6- 
inch leads to the board as follows: two 
wires for the signal input, Iwo wires for 
the output, and two wires for the 
power input. Install ICI in the socket 
and set the board aside. 

Lay out and cut the hole in the cab- 
inet for the meter, along with its 
mounting holes. Locate and drill the 
mounting holes for the binding posts, 
power switch, and LED2. The author's 
prototype had these four compo- 

(Continued on page 52) 
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The Electronics Industry 
is looking for a lot of good people! 

Here is your chance to get in on the ground floor as an 
Associate CET. Is your job title "Electronics Service 

Technician ?" Would you like to have that title? You can 
prove you qualify for the title with a CET Associate Cer- 
tificate. It can be your career door -opener and begin your 
rapid advancement! 

A technician or student of electronics with less than a 
total of four years of basic experience may take the Asso- 
ciate Level Exam. The exam is the basic electronics 
portion of the full- credit CET exam. The 75- question, 
multiple- choice test covers basic electronics, math, DC 
and AC circuits, transistors and semiconductors, instru- 
ments, measurements and troubleshooting. A successful 
Associate CET will receive a wall certificate valid for 
four years and is eligible to join ISCET as an Associate 
Member. ISCET is the International Society of Certified 
Electronics Technicians. 

The ISCET Computer -Aided Associate -Level Study 
Guide prepares you for the Associate CET Certificate by 
randomly selecting sample questions with appropriate 
diagrams, provides multiple- choice answers, grades the 
test and provides a summary of your strong and weak 
points. 
Diskette requires IBM computer or compatible with VGA color monitor. 3.5 -in. drive and a hard -disk drive. 

r 
CLAGGK INC. - CET Computer -Aided Study Guide Offer 
PO Box 4099, Farmingdale, New York 11735 

YES, I want to step up to a career in servicing. Here is my 
order for the CET Computer -Aided Study Guide on á 3.5 diskette. 
I am enclosing $39.95 (price includes shipping and handling 
changes) in U.S. funds. 

Bill my VISA MasterCard Expire Date _1_1_ 
USA Bank Check US or International Money Order 

L 

Card No. 

Signature 

Name (Please Print) 

Address 

City State Zip 
New York residents add local sales taxes. Canadians add $6.00 per order. No foreign orders. 

Do not send cash. Checks drawn on US Bank and International Money Orders in US funds 

only. Credit card users may telephone or FAX orders. Telephone 516- 293 -3751 or FAX 516- 
293 -3115. Price subject to change. Allow 6 to 8 weeks for delivery. CB06 

1 

J 

Proof Positive 
that you are a Certified 
Electronics Technician 

.be it knolon bp Ihrsr prnrnts that 

3uünn Martin 

Computer Software Program - 
ISCET Computer -Aided 

Associate -Level Study Guide 

Prepare yourself for the 75- question 
CET Associate Examination. Model 
examinations provide the technician 
with a study program and introduction 
to the actual examinations. The model 
examinations are automatically grad- 
ed in decimal numbers and bar graphs 
that can be outputted on your printer. 
The questions for each exam are se- 
lected randomly from a loaded data 
base -no two exams are exactly the 
same. When you answer a question, 
the correct answer is displayed and an 
explanation is given. From the print- 
outs you will determine whether you 
need more practice and in which topic 
areas, or if you are ready to take the 
real test and continue to promote your 
electronics career today! 

47 
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NATIONAL ELECTRONI 

TECHNICIANS DAY 
A day to honor those electronics professionals that have demonstrated their mettle - 

and an opportunity to join their ranks 

More than ever, electronics BY BARBARA RUBIN Expert electronics technicians 
touches nearly every aspect of ISCET Director of Member services participate in the development, 
human activity, and its influence is prototyping, and testing of new 
expanding at a near explosive controller. And the personal corn- products. They also Integrate and 
rate. For example, the latest innova- puter is fast becoming a standard maintain all kinds of electronics sys- 
tions in banking, business, commu- appliance in many households. tems and networks. And they are 
nications, entertainment, finance, With the increasing popularity of the people you call when today's 
industry, medicine, military systems, the Internet, that's a trend that is generally reliable electronics prod - 
and transportation all center likely to continue. ucts malfunction or fail. Their years 
around electronics devices and All of that creates a tremen- of professional training and experi- 
systems, and most of those make dous opportunity for those with an ence permit them to make need - 
extensive use of microprocessors or affinity for electronics. The combi- ed repairs in a timely and econom- 
microcontrollers. nation of a growing worldwide ical manner. 

That's also true of the products demand for electronics products, In recognition of the skilled 
each of us use every day. and the rising complexity of those electronics technicians of the 
Increasingly, cars, cameras, dish- products and systems , has world, the International Society of 
washers, refrigerators, telephones, increased the demand for profes- Certified Electronics Technicians 
and TVs -to mention but a few- sionals trained in developing, inte- (ISCET) has proclaimed April 22, 
make use of microprocessors or grating , maintaining and repairing 1997 as International Electronics 

48 some other type of "intelligent" high -tech hardware. Technicians Day. In addition, the 
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entire week of April 20 through April 
26, has been set aside as a 
National Testing Week for techni- 
cian certification. 

ISCET's professional certification 
of electronics technicians has been 
recognized internationally for more 
than 32 years; possession of ISCET 

certification indicates that the hold- 
er has met the highest professional 
performance standards. The volun- 
tary certification program also helps 
employers to differentiate between 
qualified applicants and those with 
less training and skills. 

So far, more than 150 ISCET 

Certification Test Administrators 
have volunteered to serve during 
National Testing Week. They will 
offer CET, CAT, and FCC testing from 
April 20 through April 26. A com- 
plete list of test sites (including 
Popular Electronic's editorial offices 
in Farmingdale, NY) are presented 
elsewhere in this article. 

CET, CAT and FCC Exams. A 
wide range of CET, CAT and FCC 
examinations are now available 
through ISCET. To become fully cer- 
tified by ISCET, an electronics tech- 
nician must have at least four years 
of formal electronics training and 
experience. In addition, the 
demanding criteria for certification 
requires technicians to be knowl- 
edgeable in both fundamental 
electronics and the more 
advanced theory applicable to 
their specialty. To demonstrate that, 
he or she must pass both a 75 -ques- 
tion Associate test, covering basic 
electronics fundamentals, and a 
75- question Journeyman test, cov- 
ering the applicant's area of spe- 
cialization. The passing grade for 
each of the multiple- choice exams 
is 75 %. An electronics technician or 
student with less than four years of 
experience may apply for 
Associate -level certification. 

The Associate exam requires a 
broad knowledge of electronics 
plus the ability to analyze and trou- 
bleshoot circuit problems. The basic 
subjects on which the candidate 
will be examined include: electron- 
ics math, DC and AC circuits, tran- 
sistors and semiconductors, elec- 

tronic components, instruments, 
tests and measurements, and trou- 
bleshooting. A technician may also 
use an Associate exam issued by 
the Electronics Technician Associa- 
tion (ETA) to qualify to take one of 
the Journeyman Options. 

Individual Journeyman exams 
focus on many different electronic 
specialties. The present set includes: 

Audio -The questions cover 
amplifiers and sound quality, system 
integration, speaker installation, ser- 

vicing audio products, and trou- 
bleshooting audio systems. The 
exam includes questions on both 
digital and analog audio. 

Communications -The ques- 
tions address communications cir- 
cuits and transmission systems, AM 
and FM transmitters and their 
adjustment, receiver adjustment, 
and the servicing and trou- 
bleshooting of systems. 

Computers -The questions 
cover binary mathematics, logic 
gates, the basics of digital electron- 
ics and computers, local -area net- 
work organization, input and output 
peripherals, memory, elementary 
programming, and the trou- 
bleshooting of computer systems. 

Consumer -The questions 
cover both digital and analog cir- 
cuits in consumer electronics prod- 
ucts. There are, for example, specif- 
ic questions on the troubleshooting 
and servicing of televisions and 
VCRs, and the operation of applic- 
able service test instruments. 

Industrial -The questions 
cover DC and AC power supplies, 
transducers, sensors, switches, differ- 
ential amplifiers, logic circuits, ana- 
log and digital circuitry, micro- 
processors and computer systems, 
and circuit analysis and trou- 
bleshooting of industrial electronic 
systems. 

Medical -The questions cover 
the principles of electrical safety, 
basic circuitry, the operation of 
electronic test instruments, teleme- 
try, and the calibration of typical 
biomedical Instrumentation. 

Radar -The questions cover 
both pulse and continuous -wave 
radar operation, radar transmitters 
and receivers, CRT display systems, 

radar power supplies, antennas, and 
the principles of transmission lines. 

Video -The questions cover 
the basics of video, knowledge of 
NTSC standards, test -signal genera- 
tion, the principals of video tape 
recording, VCR tape -drive mecha- 
nisms, camcorders, TV cameras 
and monitors, and the micro- 
processor as it applies to video. 

ISCET is also in the process of 
developing specialized endorse- 
ments to the Journeyman Options 
that signify advanced expertise in 

a specific field. Endorsements 
presently available are VCR and 
Camera, Camcorder, 8mm, 
Endorsements will soon be avail- 
able for Monitors, Data communi- 
cations, FAX, and Cellular. 

CAT Testing. CAT (Certified 
Appliance Technician) testing 
opens a whole new field for the 
trained and certified technician. 
Whether it's a microwave oven, 
washing machine, dishwasher, or air 
conditioner, it's likely to include 
electronic circuits -perhaps even a 
microcontroller. The appliance ser- 
vice technician who service that 
equipment must learn about elec- 
tronics as well as learning how to 
make the electrical and mechani- 
cal repairs they have traditionally 
made. 

The Certified Appliance Tech- 
nician examination is independent 
of the CET Associate or Journey- 
man certifications. How -ever, just as 
for the Journeyman CET option, four 
years of practical, hands -on experi- 
ence are required. The CAT exami- 
nation consists of 100 multiple - 
choice questions on such subjects 
as electrical circuits and compo- 
nents, basic electronics, and the 
operating principles and repair 
practices for appliances such as 
refrigerators, ranges, ovens, dish- 
washers, and trash compactors. 
Appliance technicians who pass the 
ISCET CAT are eligible to join ISCET. 

FCC Testing. ISCET test adminis- 
trators can give tests covering FCC 

elements 1, 3, 5, 6, 7, 8 and 9. 

Element 1 is Basic Radio Law and 
Operating practice. Element 3 is 49 
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Cindy Johnson, CA 
280 West Vly Ave 
Birmingham, AL 35209 
(205) 916 -2800 
Fax (205) 916 -2807 

David Bryan, CET, CA 
AL Aviation College 
Box 1209 

Ozark, AL 36360 
w -(205) 774 -5113 
h -(205) 774 -0163 

Rt Van Iderstine, CET, CA 

14563 South Blvd 
Silverhill, AL 36576 
(334) 945 -5942 

Daniel McCann, CET, CA 

30949 Wellington Ct 

Spanish Ft, Al 36527 
(334) 633 -4300, ext. 2047 
h -(334) 621 -8163 

Tony Jetton, CET, CA 
Wallace St College 
Box 2000 
Hanceville, AL 35077 -2000 
(205) 352-8160 

Roy Yonce, CA 
Box 723 
Bentonville, AR 72712 
(501) 273 -9319 
(918) 865 -2569 

Dennis Blum, CET, CA 
8730 W Hazelwood 
Phoenix, AZ 85037 
Schemati @aztec.asu. edu 
(602) 872-8564 

(602) 279 -9700 
Fax (602) 279-2999 

HJ Paine, CET, CA 
4631 E 8th St 
Tucson, AZ 85711 
Kirshna @azstamet.com 
(520) 881 -6784 
Fax (520) 795 -1209 

Jerry Mendoza. CET, CA 
4601 Lexington #111 

Los Angeles, CA 90029 
(213) 677-1732) 

unu 

Gerald Eggers, CET, CA 
Practical Schools 
900 E Ball Rd 
Anaheim, CA 92805 
(714) 535 -6000 

Don Winchel, CET, CA 
M & D Elect 
Box 123 
Smartville, CA 95977 
(916) 639-2477 

David Marson, CET, CA 
Mac Doctor 
1040 W Kettleman 
Ln #1b339 
Lodi, CA 95240 -6056 
Macdoc@calweb.com 
(209) 944 -6191 ext. 6698 

Michael Miller, Vo Instr 
St of CA -Dept of 
Corrcts /CMC 
PO Box 8103 
SIO, CA 93403 -8103 
(805) 547-7900, ext. 7143 

Billy Edmonds, CET, CA 
1311 -16th St 
Baywood Pk, CA 93402 
(805) 528 -8523 
(805) 528 -2513 

Peter Moreno, CET, CA 
ITT Tech Inst 
630 E Eder Dr #150 
San Bernadino, CA 92408 
(909) 889 -3800 

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

Howard Bardach, CET, CA 
13251 Ventura Blvd #D 
Studio City, CA 91604 -1838 
(818) 995 -8648 

Parviz Shams, CA 
So Ca Inst of Tech 
1900 W Cresent, Bldg B 
Anaheim, CA 92801 
(714) 520-5552 

Steven Thomas, CET, CA 
2306 Marilyn Ave 
Redding CA 96002 
(916) 222 -2541 

VOLUNTEER 
Charles Trout, CET, CA 
563 N Fairview St 
Santa Ana, CA 92703 
(714) 836 -4981 
Fax (714) 569 -0204 

Jon Sturtz, CET, CA 
10840 Alandale Way 
Rancho Cordova, CA 95670 
(916) 635 -6000 

George Shaiffer, CET, CA 
38 N Dartmouth 
Colorado Spgs, CO 80911 
(719) 540 -7458 
Fax (719) 540 -7453 

Daniel Shea, CET, CA 
CT School of Elect 
586 Ella T Grasso Blvd 
New Haven, CT N6519 
(203) 624-2121 

Alan Besore, CET, CA 
27 Centennial Ct 
Deerfield Bch, FL 33442 
(305) 360 -7978 

Robert Laquerre, CET, CA 
New England Inst of Tech 
1126 -53rd Court 
W Palm Beach, FL 33407 
Boblaq@earthlink.net 
(561) 842 -8324 

Karl Hunter, CET, CA 
13850 Ketch Cv Dr 
Jacksonville, FL 32224 -1143 
w -(904) 633 -8143 
h -(904) 223 -5289 
Fax (904) 633 -8105 

Dennis Abell, CET, CA 
3433 Royal Oak Dr 
Titusville, FL 32780 
(407) 269 -4208 

Dan Mundy, CET, CA 
Norman's Elect 
3653 Clairmont Rd Ne 
Atlanta, GA 30341 
71241.336 @compuserv.com 
(404) 373 -8037 

Joe Reese, CET, CA 
Reese Elect Inc -Box 499 
301 South Main St 
Swainsboro, GA 30401 
Jreese@pinelanl. neti 
(912) 237 -7010 
Fax (912) 237-7463 

EXAMINERS 
James Vansant, CET, CA 
Pickens Tech 
100 Pickens Tech Dr 
Jasper, GA 30143 
Jvansant @admi n t . pickens.t 
ec.ga. 
(706) 592-4500 
Fax (706) 692 -4510 

John Carolus, CET, CA 
Matsushita Scv Co 
1225 Northbrook Pkwy 2- 

380 
Suwanee, GA 30174 -2933 
(770) 338 -6875 

Leona'd Bowdre, CET, CA 
125 SE Thornton Ave 
Des Moines, IA 50315 
lebowdre@dmarc.cc.ia.us 
w -(515) 964 -6484 
h -(515) 282 -3028 

Bruce Tietjen, CET, CA 
204 Northgate Mile 
Idaho Falls, ID 
(208) 523 -5045 

Paul R Trowbidge, CA 
Drive Controls Inc 
3232 Skokie Rd 
Highland Park, IL 60035 
(847) 433-0755 
(847) 662-1563 

Eddie Lane, CET, CA 
1501 Honeysuckle 
Champaign, IL 61821 
w -(2171 333 -1070 
h -(217) 356 -6996 

Fred Schwarzkoff. CET, CA 
3708 W 83 Place 
Chicago, IL 60652 
(773) 767 -4126 ext. 563 

Paul Tan, CET, CA 
915 Augusta St #1 

Oak Park, IL 60302 -1678 
(708) 848 -6327 

Don Wiliams, CET, CA 
Vincennes Univ/TB10 
1002 f4 First St 
Vincennes, IN 47591 
(812) 885 -5801 
(812) 922 -5670 

Paul F. Maglinger, CET, CA 
901 Dover Ct 
Evansville, IN 47710 
Pmaling@c1rtechno1.com 
(812) 464 -2523 
Fax (812) 421 -2170 

Richard Ackerman. CET, CA 
4107 Meader Bnd 
Indianapolis, IN 46268 
ack @indy.net 
(317) 876 -7826 

Christopher Smith, CA 
Purdue Univ -N Central 
1401 South US 421 
Westville IN 46391 
csmith @purduenc.edu 
(219) 785 -5256 
Fax (219) 785 -5539 

Keith Knos, CET, CA 
Knos Elect 
1206 Elm Blvd 
Liberal, KS 67901 
(316) 624-5908 

Stanley Creitz, CET, CA 
Rt. 4 Box 72 
Beloit, KS 67420 
Screitz @nckcn.com 
(913) 738 -5095 

Jesse Adkison, CET, CA 
Inst of Elect Tech 
509 S 30th St 
Paducah, KY 42001 
(502) 444-9676 
(502) 345-2061 

Donald Johnson, CA 
Inst of Elect Tech 
509 S 30th St 
Paducah, KY 42001 
(502) 444-9679 

John Hardin, CET, CA 
KY Tech -Ashland Campus 
4818 Roberts Dr 
Ashland, KY 41102 
(606) 928-6427 
(606)329 -7136 

Jerry Sipes, CA 
Lexington Elect Inst 
.3340 Holywyn Rd 
Lexington, KY 40505 
(606) 223 -9608 

Danny Keeton, CET, CA 
55 W Airview Dr 
Elizabethtown, KY 
(502) 769 -6606 
(502) 769 -8278 

Edward Kimmel, CET, CA 
Kimmel Elect 
2061 Eastern Pkwy 
Louisville, KY 40204 
(502) 451-3457 

Lamarr Ritchie, CET, CA 
Hazard Reg Tech Crrtr 
101 Vo -tech 
Hazard, KY 41701 
hazrtc@eastky.com 
(606) 435 -6101 
Fax (606) 435 -6088 

Dr I. F. Creel, CET, CA 
Sullivan Tech Inst 
1710 Sullivan Dr 
Bogalusa, LA 70427 
Fcreel @nl- inc.com 
(504) 732-6640 
(504) 839 -2019 
Fax (504) 732 -6603 

Don Creech, CET, CA 
712 Ronson Dr 
Kenner, LA 70065 
(504) 467-4644 

Frank Serra, CET, CA 
159 Mass Ave 
Arlington, MA 02174 
(617) 648 -2430 
(617) 395-6304 
Fax (617) 648 -2431 

Robert Braunston, CET, CA 
RETS Elec Sch 
965 CommOnwealth Ave 
Boston, MA 02215 
(617) 783-7197 

Earl Tickler, CET, CA 
RETS Tech Trng Cntr 
1520 S Caton Ave 
Baltimore, MD 21227 
(410) 644-6400 
Fax (410) 644 -6481 

Richard Vigue, CET ,CA 
Rt 1 Box 4150 
Oakland, ME 04963 -9631 
(207) 465-2592 
(207) 873 -0102 ¡ 

Electronic Fundamentals and 
Techniques Required to Adjust, 
Repair, and Maintain Radio 
Transmitters and Receivers. By pass- 
ing both of those tests, the candi- 
date will qualify for an FCC General 
Radiotelephone License. 

The total gamut of FCC license 
exams include tests needed for a 
First Class Radiotelegraph 
Operator's Certificate (Telegraphy 
Elements 3 and 4 and written 
Elements 1, 5, and 6), Second Class 
Radiotelegraph Operator's Certifi- 
cate (Telegraphy Elements 1 and 2 

and written Elements 1 and 5), Third 
Class Radiotelegraph Operator's 
Certificate (Telegraphy Elements 1 

and 2 and Written Elements 1 and 
50 5), General Radiotelephone 

License (Written Elements 1 and 3), 
Marine Radio Operator Permit 
(Written Element 1), GMDSS (Global 
Maritime Distress and Safety 
Systems) Radio Operator's License 
(Written Elements 1 and 7), and 
GMDSS Radio Maintainer's License 
(Written Elements 1, 3 and 9). 

The FCC released its first ques- 
tion pool to examiners on 
September 6, 1993. The first techni- 
cian to be FCC certified by ISCET on 
September 16, 1993 was Antonio C. 
Gomez of Santa Isabel, Puerto Rico. 
All FCC Question Pools were 
upgraded at the beginning of 1995. 

In The Beginning. ISCET was 
founded in 1970 by a committee of 
Certified Electronics Technicians. 

Their main purpose was to foster 
respect and recognition for their 
profession. By maintaining the rigor- 
ous standards of its certification 
program, ISCET can identify and 
recognize highly skilled and knowl- 
edgeable technicians. Member- 
ship is open only to those techni- 
cians who have passed the 
Journeyman CET exam, the CAT 
exam, or the Associate CET exam. 

In addition to receiving regular 
newsletters and magazines, mem- 
bers are informed about ISCET- 

sponsored conventions and techni- 
cal- training seminars. Members also 
receive frequent updates on new 
technology, an annual directory of 
industry information, and many 
other valuable benefits available 
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Gerald Heyn, CET, CA 
132 Blueberry 
Gwinn, MI 49841 
(906) 346-6396 
(906) 277 -2926 

Walter Reilly, Ill, CET, CA 
5355 Wildoak 
E Lansing, MI 48823 -7201 
(517) 485-1737 
Fax (517) 485 -9555 

John Thennes, CET, CA 
2102 10th Ave S 
Escanaba, MI 49829 
(906) 786-1413 

Larry Geissler, CET, CA 
3706 Chambersburg 
Duluth, MN 55811 
(218) 722 -9356 

Michelle A. Stein, CA 
Moberly Area Vo Tech 
1625 Gratz Brown 
Moberly, MO 65270 
(816) 269 -2690 

William Tharp, CET, CA 
Grand River Tech Sch 
1200 Fair 
Chillicothe, MO 64601 
Grtech@vax2.rain.gen.mo.us 
(816) 646 -3414 

Marion Denny, CET, CA 
Rapid TV /Elect Repair 
1909 -6th St 
Meridan, MS 39301 
(601) 485 -8451 
Fax (601) 485 -2102 

Joseph Sloop, CET, CA 
Surry Comm Collg 
Dobson, NC 27017 
(910) 386 -8121 ext. 301 

Earl Fosler, CET, CA 
Rt. 2 Box D 

Milford, NE 68405 
erfosler@sccm.cc.ne.us 
(402) 761 -8266 
Fax (402) 761 -2324 

Anthony Baratta, CET, CA 
RETS Inst 
103 Park Ave 
Nutley, NJ 07110 
(201) 661 -0600 ext. 30 

Fred Freeman, Jr., CA 
550 Tabany Ave 
Henderson, NV 89015 
(702) 564 -9163 

Gregory Reiber, CET, CA 
9553 Bantry Rd 
Brewerton, NY 13029 -043 
(315) 668 -9936 

David Law, CET, CA 
Alfred St Collg 
221 Brown Hall 
Alfred, NY 14802 
Lawdl @asc.edu 
(607) 587 -3468 
(716) 593 -4091 
Fax (607) 587 -3291 

Larry Steckler, EHF, CET, 

CA 
Gernsback Publications Inc 

500 Bi- County Blvd 
Farmingdale, NY 11735 
lartronics @aol.com 
(516) 293 -3000, ext. 201 

Carl Meyer, CET, CA 
11 Hemlock Dr 
West Seneca, NY 14224 
(716) 835-6664 

Christina Estrada, CA 
Gernsback Publications Inc 
500 Bi- County Blvd 
Farmingdale, NY 11735 

(516) 293 -3000, ext. 209 

Hubert West, CET, CA 
20 Schuyler St 
Lake George, NY 12845 
Hwest789@concentric.net 
(518) 668 -9285 

Lawrence Delonais, CET, CA 

NEC 
1660 Martin Rd 

Mogadore, OH 44260 
(330) 923 -9959 

Joseph Carney, Ill, CET, CA 
Malthus Diagnosi 
35888 Center Ridge Rd 

N Ridgeville, OH 44039 
JoeCarney @aol.com 
(216) 327 -2585 
Fax (216) 327 -7286 

VOLUNTEER 
James Shambow, CET, CA 
ITTES 
6035 NE 78th Ct 

Portland, OR 97218 -2854 
(503) 255-6500 

William Margut, CA 
Elect Inst 
19 Jamesway Plaza 
Middletown, PA 17057 -4851 
(717) 944-2731 

Gene Hedgepeth, CET, CA, 
GMAT 
Techtronics Svcs 
2165 Alberdeen Rd 

Moutaintop, PA 18707 -9059 

(717) 868-6566 
Fax (717) 868 -3444 

Thomas Gaudiello, CET, CA 
Chi Inst (RETS Campus) 
W Chester Pike /Malin Rd 

Broomal, PA 19008 
Tomg @inet.net 
(610) 353 -7630 

Thomas Plant, CET, CA 

ETG of Rhode IN 

29 Dean St 

Pawtucket, RI 02861 
(401) 725 -8719 

Stanley Salter, CET, CA 

Stan Salter Music Svc 

826 Bay Blossom 
Sumter, SC 29150 
(803) 469-3022 

Harry McCall, CET, CA 
280 Old Farris Bridge Rd 

Greenville, SC 29611 
(864) 294-0280 

Don Mutterer, CET, CA 

Sencore Inc 
3200 Sencore Dr 

Sioux Falls, SD 57107 
(605) 339-0100 

Gordon Osthus, CA 
. Lake Area Tech Inst 

Box 730 
Watertown, SD 57201 
(605) 882-5284 

EXAMINERS 
William Warren, CET, CSM, 
CA 
Warren Elect Syc 
2540 Sutherland Ave 
Knoxville, TN 37919 
WSWARREN @aol.com 
(423) 546-1128 

Ronald Rackley, CET, CA 
TN Inst of Elect 
3203 Tazewell Pike 
Knoxville, TN 37918 -2530 
(423) 688 -9422 
Fax (423) 688 -2419 

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

James Harris, CET, CA 
1505 Tanglewood Dr 
Harker Hts, TX 76548 
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emh3.army.mil 
(817) 698-2331 
(817) 526 -1257 

Gerald Martin, CET, CA 
Lucent Technologies 
107 W Nakoma 
San Antonio, TX 78216 
glmartin @lucent.com 
(210) 527-3347 
Fax (210) 527 -3343 

Gordon Davis, CA 
6934 Drowsy Pine 
Houston, TX 77092 
(713) 462 -8764 

Tom Underwood, CET, CA 
Tomtronics Inc 
10424 Remington Ln 
Dallas, TX 75229 
Tomund @aol.com 
(214) 357 -0644 

John Weaver. CA 
3334 Nonesuch Rd 
Abilene, TX 79606 -1924 
Jweaver @tstc.edu 
(915) 698-5785 

Earl Hines, CET, CA 
1710 Lamar Lot#2 
Sweetwater, TX 79556 
Ehines@selib.tstc.edu 
(915) 235 -1849 

Dickie Ude, CET, CA 
TX St Tech College 
3801 Campus Dr, Bldg 7 -05 
Waco, TX 76705 
(817) 867 -4883 
Fax (817) 867-3631 

Robert Griffin, CET. CA 
TCJC 
5301 Campus Dr 
Ft Worth, TX 76119 
(817) 531-4529 

Henry Corrie, CET, CA 
1460 Cr3413 
Chandler, TX 75758 
(903) 852-4140 

Dick Kimberley, CA 
Salt Lake Comm Collg 
4600 S Redwood Rd 

Salt Lake City, UT 84130- 
0808 
(801) 957 -4235 
(801) 280-9590 

Charles Spiro, CE1 CA 
Lord FairFax Comm Collg 
Box 47 
Middletown, VA 22645 
Cspiro @shentel.net 
(540) 869 -1120 
Fax (540) 8697881 

Ted Rodriquez, CET, CA 
Skagit Valley College 
2405 College Way 
Mt Vernon, WA 98273 
Rodriguez@skagitctc.edu 
(360) 416-7757 
Fax (360) 416 -7843 

Carl McDonald, CET, CA 
417 S 6th 
Sunnyside, WA 98144 
(509) 837-8800 
Jacob Klein, CET, CA 
Northcentral Tech Collg 
1000 W Campus Ave 

Wausau WI 54401 
(715) 675 -3331 

David Bates, CET, CA 
Western WI Tech College 
304 N 6th St 
Lacrosse, WI 54602 
(608) 785 -9290 

Duane Busby, CET, CA 
BC &D Ent 
2027 Sherman Ave 
Madison, WI 53704 -5934 
(608) 244 -0339 

Jeff Paschke, CET, CA 
1011 Jefferson St 
New London, WI 54961 
JPASC5871 @aol.com 
(414) 982 -3641 

David Nida, CA 
NEC 
5514 Big Tyler Rd 
Cross Lanes, WV 25313 
(304) 776-6290 

Richard Evans, CET, CA 
Box 217 
Wilkenson, WV 25653 
(304) 752 -7267 

Gary Memory, CET, CA 

American Embassy -Paris 
PSC -116 Rm# A314 
APO AE 09777 
33 -1- 47.53.82.55 

Egon Strauss, CET, CA 
V. De Obligado 2376 
Buenos Aires 
Argentina 1428 
(541) 781 -8564 

Antonio M Avellanosa, CA 
MPITI 
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Philippines 2600 
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Fax (74) 442-6532 

Julius Bíssessar, CET, CA 
Quarry VIg P.O. 

Quarry VIg -via Siparia 
Trinidad/Tobago West Indies 
(809) 649-6127 

only to members. ISCET members 
also receive access to the ISCET 

Web site, which can be found at 
http: / /www.iscet.org. At the annual 
National Professional Service 
Convention (NPSC), technicians 
receive the latest in advanced - 
technology training from knowl- 
edgeable, expert instructors. 

The members are also invited to 
attend the annual ISCET member- 
ship meetings. During NPSC, some 
members are selected to partici- 
pate in ISCET's Product Service- 
ability Program. 

ISCET's main function Is the 
direction and administration of the 
CET program, developed to mea- 
sure the theoretical knowledge 
and technical proficiency of prac- 

ticing technicians. Responsible 
industry executives recognize a 
technician with CET certification as 
one who possesses professional 
training, experience, and compe- 
tence in his specialty area. 

Since its creation In 1965 by the 
National Electronic Association, the 
CET program has been widely rec- 
ognized by technicians, Govern- 
ment agencies, manufacturers, 
and consumers. Many electronics 
companies encourage their tech- 
nicians to qualify for ISCET certifica- 
tion -and some even require it. 

Almost technicians have proven 
their ability by earning the coveted 
ISCET certification. 

Exam Fees. The fee for the CET 

exam is $50; that includes both the 
Associate exam and one 
Journeyman option, The fee for the 
Associate exam is $30. If the 
Journeyman option is taken sepa- 
rately from the Associate exam, the 
fee $35. The fee for the 100 -ques- 
tion CAT exam is $35. If a candidate 
fails any of these exams, the first 

retake is $15 (one test) or $25 (both 
tests), following a 60 -day waiting 
period. 

There lis a different set of fees for 
the FCC exams, but the minimum 
fee is $25 for one session.The fee for 
Element I is $25, and the fee for 
Element 3 is $30. If the Iwo exami- 
nations for the General Radio -tele- 
phone Operator's License are 
taken in a single session, the fee is 51 
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only $35. There are other combina- 
tions of elements and fees for the 
other elements.. 

Preparing For An Exam. The 
best way to prepare for any of 
these exams is to study the avail- 
able background subject material. 
ISCET offers excellent, inexpensive 
study materials that will help all 
candidates prepare for each of its 

exams. If you are at the entry level, 
the Study Guide for the Associate 
CET Test will give you an excellent 
review for this first test. The 96 -page 
booklet is priced at $10. The 
Software Study Guide and Practice 
Test with 300 sample questions is 

price at $39.95 plus $2 shipping. In 

addition, ISCET offers practice tests 
for most of the Journeyman options 
as well as excellent review texts on 
each of those options. 

The FCC examinations are 
assembled from questions in a pub- 
lished question pool. By making the 
complete question pool available, 
the FCC has defined the limits of the 
basic knowledge that it expects 
each successful candidate to have. 
The availability of the pool also 
assures all persons taking the test 
that there will be no nasty surprises. 
A study guide and compete ques- 
tion pools for Elements 1, 3, and 8 is 

available for $29.95 plus $3 for ship- 
ping and handling costs. In addition, 
self -test computer software pack- 
ages are available. Not surprisingly, 
being well prepared for all examina- 
tions can make the difference 
between passing and failing! 

If, after reading this, you decide 
that you would like to take the CET 
CAT, or any of the FCC exams, con- 
tact one of ISCET's volunteer test 
administrators listed elsewhere in 
this article for details. As stated ear- 
lier, the exams are scheduled for 
the week of April 20 through April 
26. For additional information, or to 
obtain an order form listing all of 
the available guidance and help 
materials, contact ISCET directly at 
2708 West Berry St., Fort Worth, TX 

76109; Tel: 817- 921 -9101, FAX 817- 
921 -3741. 

See you at Testing Week 97, and 
52 on Electronics Technicians Day! u 

LAND WARRIOR 
(continued from page 44) 

separate, hand -held QWERTY key- 
board. The C /RS can capture and 
transmit still -frame video. 

At the heart of the Land Warrior 
is the Software System. This provides 
navigation, digitized map display, 
location databases, laser detec- 
tion and warning, command and 
control, fire control, and communi- 
cations capabilities. 

Finally there is the Weapon 
Subsytem featuring a modified 
M4 /M16. The Thermal Weapon Sight 
attached to the weapon can 
detect targets out to 1000 meters 
through fog, smoke, dust, and other 
obscurants, at day or night. The 
Laser Rangerfinder /Digital Compass 
Assembly provides the ability to 
accurately and rapidly pass off tar- 
gets for indirect fire support when 
linked to the computer, GPS, and 
radio. Being able to view outputs of 
these devices on the helmet dis- 
plays means the wearer can "see" 
without exposing his position. 

All these electronics are pow- 
ered by a non -rechargeable bat- 
tery that provides 12 hours of oper- 
ation. Batteries can be quickly 
changed in the field where 
recharging of batteries is not really 
practical. However, rechargeable 
batteries are used during training. 
Even with all this sophistication, the 
Land Warrior's weaponry still 
includes a bayonet. 

With the Land Warrior System, 
soldiers will always have answers to 
the questions, "Where Am I ?, Where 
is the Enemy ?," and "Where are 
other friendly troops ?" 

RADIO 
DOCTOR 

4 

SgiNfOr 
'I've done all I can do, Mr. Slater. 

It's time to pull the plug:' 

DUTY CYCLE MONITOR 
(Continued from page 46) 

nents mounted behind the circuit 
board. Drill the battery- holder mount- 
ing hole, and the already scribed 
board- mounting holes. Install the 
meter, binding posts, LED2, battery 
holder, and power switch in cabinet. 

Connect R7 from the anode lead of 
LED2 to one lug on the power switch. 
Conned the positive lead from a 9- 
volt battery "snap" connector to the 
other switch lug, and the negative 
lead to the cathode of LED2, using 
shrink tubing on each LED lead. Cut 
down the 6 -inch wires on the circuit 
board as short as possible for ease of 
connection and installation of the 
board on spacers. Connect these 
leads as follows: the two signal input 
leads go to the binding posts, the two 
output leads go to the meter, and the 
positive power lead goes to the S1 /R7 
lug connection, with the negative 
power lead going to the cathode of 
LED2. Observe proper polarity on all 
connections. Install the board on the 
spacers, place the battery in its hold- 
er and attach the battery connector. 

Calibration and Use. A very simple 
and fairly accurate method of cal- 
ibrating the unit is to connect the 
positive -input binding post to + 5 volis 
at the output of IC2. Turn on the power 
and adjust trimmer potentiometer R3 

for a reading of just a "hair" over full 
scale (about 101 microamps) on your 
meter. (Note: Make sure that the 
meter is mechanically zeroed before 
calibration.) That method will get you 
within about 1 %, but for best ac- 
curacy, input a signal of about 1 to 10 

kHz from a flip -flop configured in its 

"toggle" mode, and adjust R3 for a 50- 
microamp or 50% -duty -cycle read- 
ing. An oscilloscope or counter along 
with a pulse generator could also be 
used to complete this task. 

To use the Duty -Cycle Monitor, input 
any rectangular pulse waveform to 
the binding posts observing proper 
polarity and the voltage range of the 
device. The pulse has to cross the 1.3- 
volt threshold for proper operation. 
Read the duty cycle directly in per- 
centages: 100 microamperes equal a 
100% duty cycle. The input is fully pro- 
tected for reverse -polarity and over - 
voltage conditions. 
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GET 5 BOOKS ó° $4.95 
WHEN YOU JOIN THE Electronics Book Club® 

VALUES TO $213.80 

The leading source of information for electronics hobbyists for over 30 years! 

Troubleshooting 
& Repairing 

PC Drives &Ïy 

0053146 $24.95 

1570519 $17.95 

0157553 $44.95 
Hardcover 

073092X $19.95 

EJSI T{-OF_ 
OSCILLOSCOPE 

5872625 -XX $30.00 
Counts as 2 

036432X $29.95 
Hardcover 
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Solid Stale TVs 

0157537 -XX $44.95 
Hardcover /Counts as 2 

0487375 $24.95 

AUTOMOTIVE f* 
+ MONIES 

HANOODdK'ï 

0331898 -XX $89.50 
Hardcover /Counts as 2 

TROUBLESHOTING 
f6 REPAIRING Understanding 

Electricity and 
Electronics 

0582157 $26.95 

A Complete Guide tc-il 

TROUBLESHOOTING 

AND REPAIRING 
CONSUMER 

ELECTRONICS 0157642 $41.95 
Hardcover 

Eltctionic 
rl'roublcsflmtin; 

k\o Rt )a1r 

Handbook 

015676X -XX $69.00 
Counts as 2 

Hew to Read 
Electronic Circuit 

Diagrams 
fIlleael 

How 
to test 
almost 
everything 

electroni 

AL MO $ VIDEO 

CASSETTE RATERS 
8 AEIDeIERS 

1577564 $22.95 

Security Systems 

'a***' i 

0717753 $19.95 

0112738 -XX $45.00 
Hardcover /Counts as 2 

0052387 $28.95 
Hardcover 

024247X $49.00 

lrwtwaMmes 
tllteraUils 
Compact Met Players 

0157626 $24.95 

0241996 $44.95 
Hardcover 

Basic 
Riectronres 

Course 

1574875 $19..95 

COMPUTER 
TECHNICIAN'S 

HANDBOOK 
aid Magee 

1575472 $27.95 

0376115 -XX $36.95 
Counts as 2 

0535469 $29.95 

REFRIGERATOR 
REPAIR 

5869179 $12.95 

0650780 $24.95 

As a member of the ELECTRONICS BOOK CLUB ®...you'll enjoy receiving Club bulletins every 3 -4 
weeks containing exciting offers on the latest books in the field at savings of up to 50% off the regular publishers' prices. If you want the Main 
Selection, do nothing and it will be shipped automatically. If you want another book, or no book at all, simply return the reply form to us by 
the date specified. You'll have at least 10 days to decide. If you ever receive a book you don't want due to late delivery of the bulletin, you 
can return it at our expense. Your only obligation is to purchase 3 more books during the next 12 months, after which you may cancel your 
membership at any time. And you'll be eligible for FREE BOOKS through our Bonus Book Program. 

A shipping/handling charge and sales tax will be added to all orders. All books are softcover unless otherwise noted. (Publishers' Prices Shown) 
PE597 

If coupon is missing, write to: Electronics Book Dube A Division of The McGraw -Hill Companies, P.O. Box 549, Blacklick, OH 43004 -9918 
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BUILD A 
DC -MOTOR 
SPEED 
CONTROLLER 

Vary the speed of 
a DC motor, the right way, with this simple circuit. 

Everyone who reads this maga- 
zine probably played with DC 
motors as a kid; they were just 

too fascinating to throw away like 
other broken appliances. Motors are 
magical- connect a battery and 
away they go. Controlling their speed, 
though, is a bit trickier, 

While I had a nice collection of 
motors going by the age of 10, I never 
had an electronic speed controller. 
The best I could come up with at the 
time was a wire -wound pistol -grip 
speed controller from an old slot -car 
set. I actually built my own "radio con- 
trol" car, which contained Iwo motors, 
using that very same speed controller. 

Back then I connected a rack -and- 
pinion steering mechanism, that I 

made from the geared -down starter 
motor taken from a defunct Visible V8 
Engine model, to the chassis of an old 
Cox car, which had steerable front 
wheels. With the Cox car's original rear 
wheels removed (they came off with 
the engine/tranny combo, which nev- 
er lasted more than a few hours), I 

installed a new motor /gearbox/rear- 
wheel package made from Capsela 
pieces. A long, four -conductor wire 
then let me drive the car forward and 
reverse in variable speed, and make 
left and right turns, all with a controller 
box that I made from a couple of 
power- reversing switches and the 

BY MARC SPIWAK 

slot -car power supply. Sure the car 
was tethered to the controller, but I 

had made it myself. It was a lot of fun 
to play with, and it didn't cost me any- 
thing. I guess that's why I got into elec- 
tric radio -control cars once I was 
earning enough money to afford 
them! But I digress. 

Still, DC motors are used in many 
different devices -pretty much any- 
thing that moves. And one of the main 
design consideration problems is 

OFF 
O ON 

S2 

C3 
, 

10 00. 

R5 
4700 

1C4 

11 

controlling the speed of a motor. Sim- 
ple resistive speed controllers can be 
used, but these waste a lot of energy 
in the form of heat. In addition, ifs not 
easy to precisely control the speed of 
a motor with such a simple type of 
controller. 

The best kind of speed controller is 

an electronic one -a device that 
basically chops up the DC power and 
feeds it to the motor in a pulsed form. 
Very little power is wasted, and none 

R4 
1K 

D3' 

FwDI 
é S1 -a 

REV 

MOT1 

LEDI 

J 
R2 
1K 

01 
I R FZ22 

`SEE TEXT 

12VDC 

Fig. 1. Here's the schematic for the DC -Motor Speed Controller. At its heart is a 555 
timer circuit, which oscillates at a frequency determined by capacitor Cl and 
potentiometer RI. 
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Fig. 2. You can make your own PC board for the Speed Controller using this foil 
pattern. It is shown full size. 

Fig. 3. If you're building the circuit on a PC board, use this parts -placement diagram 
as a guide. 

of it is simply burned up across a re- 
sistor. The power output from such an 
electronic speed controller is 

basically a squarewave with a varia- 
ble duty cycle. The more time the volt- 
age output stays high, the higher the 
average voltage that's fed to the 
motor. The higher the voltage, the 
faster the motor spins. Conversely, the 
less time that the squarewave output 
stays high, the lower the average volt- 
age and the slower the motor runs. 

The DC -Motor Speed Controller de- 
scribed in this article is just such a de- 
vice, which gives an approximate 5% 
to 98% control range of a motor. You 

can build the simple circuit in an hour 
or so from parts you probably have 
lurking in your junk box. If you don't 
have a good collection of parts, how- 
ever, don't worry. There's a kit available 
from the source mentioned in the 
Parts List that includes a PC board and 
a nice big motor, plus all the neces- 
sary parts. All you have to provide 
then, besides some solder and tools, is 

a 12 -volt battery or power supply. 

Circuit Description. The schematic 
for the Speed Controller is shown in 
Fig. 1. The circuit is centered around a 
555 timer circuit that runs at a fre- 

PARTS LIST FOR THE 
DC -MOTOR SPEED 

CONTROLLER 

SEMICONDUCTORS 
IC1 -555 timer, integrated circuit 
Ql- IRFZ22 MOSFET or equivalent 
Dl, D2 -1N914 or IN4148 silicon 

diode 
D3- 3- ampere, 300 -volt diode 
LED1- Light- emitting diode, any 

color 

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

units.) 
R1- 100,000 -ohm potentiometer 
R2, R4 -1000 -ohm 
R3-9 -ohm 
R5-470 -ohm 

ADDITIONAL PARTS AND 
MATERIALS 

Cl, C2, C4- 0.l -11,F, ceramic -disc 
capacitor 

C3-10- to 15 -p,F, 50 -WVDC, 
electrolytic capacitor 

MOTI -12 -volt DC hobby motor 
S1 -2P3T switch 
S2 -SPDT switch 
Printed- circuit materials, 12 -volt 

battery pack or power supply, heat 
sink for MOSFET Ql, hardware, 
wire, solder, 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 Speed Controller (Kit # 
4057 -MD) including a PC board, 
all components, and a 12 -volt DC 
motor -$15.95 plus $5 shipping 
and handling. Florida residents 
please add appropriate sales tax. 

quency determined by capacitor Cl 
and potentiometer R1. Varying R1 

changes the discharge rate of the os- 
cillator circuit and the output signal at 
pin 3. That output turns power MOSFET 

Q1 on an off, thereby supplying power 
to the motor (MOTI). As hinted at ear- 
lier, the longer the MOSFET is turned 
on, the higher the average DC volt- 
age applied to the motor, and the 
faster it will run. 

The circuit requires a 12 -volt battery 
pack or power supply that can supply 
up to 10 amperes (depending on 
what you are going to use it for). 
Switch S2 applies power to the circuit 
and light- emitting diode LEDI indi- 
cates when power is turned on. The 

other switch, SI, toggles the polarity of 
the power applied to the motor, thus 57 
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I You can Build Gadgets! 

Here are 3 reasons why! 
II 
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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 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. 

HEATSINK 

WASHER 

METAL SIDE 
UP 

PC BOARD 
SPACERS 

Fig. 4. The heatsink mounts above MOSFET QI on spacers with QI bent over forward. 

changing its direction of rotation be- 
tween forward and reverse. 

Construction. If you're building the 
circuit from scratch, and would like to 
use a printed- circuit board, you can 
make your own from the foil pattern 
provided in Fig. 2. You can also order a 
board as part of the kit mentioned 
earlier. Otherwise, you can build the 
circuit on a piece of perforated con- 
struction board and use point -to- 
point wiring. 

If you're going the PC -board route 
use the parts -placement diagram 
shown in Fig. 3 as a guide when as- 
sembling the circuit. Solder the parts 
to the board basically in size order, 
starting with the fixed resistors. The 555 
timer IC, diodes, and capacitor C3 
must be mounted with the indicated 
proper polarity. Solder the motor 
leads to the board before installing 
switch S1 or else they will be difficult to 
insert. All leads should be fairly heavy 
gauge and capable of handling 10 

amperes, simply because the circuit is 

capable of supplying it. The polarity of 
the motor leads isn't realty all that im- 
portant since you can reverse it with 
switch S1. 

The DPDT switch included with the 

kit has an extra row of pins that must 
be cut off for it to fit the PC board. 
Position the switch for best fit before 
cutting off the extra pins. Be careful of 
the polarity when connecting the 
power -input leads. 

The MOSFET must be heatsinked. 
The kit includes a heatsink that mounts 
above the MOSFET on spacers, with 
the MOSFET bent over forward as 
shown in Fig. 4. If you're building from 
scratch, just use any decent -sized 
heat sink that fits the MOSFET Some 
thermal grease applied to the 
MOSFET tab isn't a bad idea either. 
After building the circuit be sure to 
check your soldering and parts 
placement. 

When you are sure the board is in 

tip -top shape, you can apply power. If 

all goes well, the motor should start to 
run and you'll be able to control the 
speed of it by adjusting potentiome- 
ter R1. The board is now ready to be 
installed in something. Your own 
model car, perhaps, or maybe some 
exotic robot to be! 

Wherever you use it, and most im- 
portant when using batteries, the cir- 
cuit is going to save as much power as 
possible. That translates into more run 
time! 
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Going for Gigahertz 
Many readers are familiar with the 
Mini -Circuits MAR -x devices (they 

have been covered in this column in the 
past). Those devices are monolithic 
microwave integrated circuits (MMIC) 
that work over frequency ranges of DC 
to 1000 MHz or DC to 2000 MHz, 
depending on the model. 

Now Mini -Circuits has expanded 
their MMIC line with a new series that 
works to 3 gigahertz (GHz), 4 GHz, 6 

GHz, or 8 GHz, depending on the type 
number. The series is called the ERA - 
x amplifiers, where "x" indicates the 
specific device. For those who came in 

late, 1 GHz is 1000 MHz, so 8 GHz is 

8000 MHz! 

ERA -x 
Figure 1 shows a greatly blown up 

view of the ERA -x package. The actu- 
al size of the plastic package is about 
the size of the MAR -x package, or 
about 2 -3 mm, but the leads are only 
about two thirds as long. Also, while 
the type number can be detected by 
the color of the dot that indicates lead 
1, on the ERA -x they are all red. 

One aspect of the MMIC type of 
device is that the internal circuitry sets 
the input and output impedances. 
While most RF devices have a natural 
input or output impedance that is any- 
thing but the standard RF system 
impedance of 50 ohms, the MMIC 
devices, including both MAR -x and 
ERA -x devices, have inherent 50 -ohm 
input and 50 -ohm output impedances. 
As a result, these devices can be used 
as "drop -in" amplifiers over their entire 
range of frequency. 

Note that there are two ground 
leads on the ERA -x devices. You must 
use both grounds. The reason why 
they do this on RF devices is to pre- 
vent lead inductance from causing 
ground loop problems. A pair of paral- 
lel ground leads effectively reduces 
the apparent lead inductance. 

Figure 2 shows the standard circuit 
for both ERA -x and MAR -x devices. 
Note that the DC power is applied to 
the device through the output terminal 
(pin 3), rather than through any special 

Fig. I. The package for an ERA -x device is 
.rmaller than a MAR -x package, hut otherwise 
similar. 

DC terminal. The +5 VDC voltage 
required at pin 3 by the ERA -x devices 
(MAR -x devices may use either +5 

VDC or +3.5 VDC, depending on type) 
is derived through the bias resistor, 
R1. The value of R1 depends on the 
value of current required by the ERA -x 

device, which is dependent on the 
type. The value for each amplifier can 
be found on the Mini -Circuits spec 
sheet for the ERA -x devices (see 
below for details on how to contact 
them). Let's suppose, for the sake of 
example, that the desired current is 40 
mA (0.040 A). The resistor, R1, must 
drop V+ to +5 VDC at the desired cur- 
rent level, so by Ohm's law, and 
assuming V+ = 9 VDC: 

R1 = ((V +) -V1) /I = (9VDC- 
5VDC) /0.040 = 4/0.040 = 100 ohms 

The value of R1 will be different for 
other devices, so please check the 
spec sheet for the device that you 
want to use. Table 1 lists some of the 
devices that are available. 

JOSEPH J. CARR, K4IPV 

The RF choke (L1) in Fig. 2 is 

optional, and sometimes causes prob- 
lems in wideband amplifiers. If the 
choke is self- resonant at a frequency 
that is within the amplifier's capability, 
then the amplifier might oscillate. For 
VHF /UHF and up, it is recommended 
that you use a ferrite bead slipped over 
a short (0.25 to 0.50 inch) length of 22- 
gauge solid hook -up wire. Suitable fer- 
rite beads can be obtained from 
sources that also sell toroid cores. 

The DC blocking capacitors, Cl and 
C2, set the lower end of the frequency 
response curve. Generally, you will use 
0.1 µF for the lowest frequencies ( <1 

MHz), 0.01 p.F for 10 MHz, 0.001 µF for 
100 MHz, 100 pF for 500 MHz, and 10 

pF for above 500 MHz. For frequencies 
above about 200 MHz, don't use 
ceramic -disc capacitors because they 
tend to have a self- resonant frequency 
that is set by the lead inductance. For 
those frequencies use surface -mount 
"chip" capacitors. Below 200 MHz, how- 
ever, quality ceramic -disc units should 
work fine. 

As mentioned earlier, Table 1 shows 
some of the devices in the ERA -x line. 
Note that surface mount versions are 
also available, and are indicated by an 

"SM" on the end of the part number 
(e.g. an ERA -4 is "ERA -4SM" in sur- 
face-mount packaging). 

The ERA -x devices, like the MAR -x 

devices, can be used for frequencies 
from near -DC to the maximum fre- 
quency for the device. Keep in mind, 
however, that not all capacitors (for Cl 
and C2) are created equal. If you want 
to have a low -end frequency of around 
100 MHz, then a 0.001 -µF ceramic - 
disc capacitor will do nicely at that fre- 
quency, but will fall off in performance 
(or cause problems) at some frequen- 

TABLE 1 

Type Gain 1 dB Comp. TOIP NF Freq. (GHz) 
ERA -1 11.6 dB 13 dBm 26 dBm 7 dB 8 

ERA -2 14.9 dB 14 dBm 27 dBm 6 dB 6 

ERA -3 20.2 dB 11 dBm 23 dBm 4.5 dB 3 

ERA -4 11dB 19.1 dBm 36 dBm 5.2 dB 4 

ERA -5 16 dB 19.6 dBm 36 dBm 4 dB 4 59 
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cy above 200 MHz because of self - 
resonance. And those 0.01 -µF and 

0.1 -µF capacitors used at lower fre- 
quencies might look more like blocks 
of wood than capacitors to GHz -level 
frequencies. Make sure the capacitor 
you select works over the entire range. 

The DC decoupling capacitor, C3, 
is nominally set at 0.1 µF, but at high- 
er frequencies a value similar to Cl 
and C2 can be used. In some cases, it 

is wise to use two capacitors for C3, 

one being a 0.1 -1.LF unit and the other 
being a 100 -pF chip capacitor for the 
higher frequencies. 

Mini -Circuits can be contacted via 

mail at P.O. Box 350166, Brooklyn, NY, 

11235 -0003; via phone at 718 -934- 
4500; via FAX at 718- 332 -4661; or on 

the Internet at http://www.minicir - 
cuits.com. Their WWW site allows you 
to download a complete spec sheet for 
the ERA -x devices. While you are at 

the Mini -Circuits website, also down- 
load the spec sheets for the POS -x 
series of RF voltage -controlled oscilla- 
tors. 

1 1-METERS 
In this column and elsewhere I have 

told you that hams lost the 11 -meter 
"ham band" to CBers back in 1957. 
That's not quite right. A friend at ARRL 
headquarters (225 Main Street, 
Newington, CT, 06111; e-mail 
hq @arrl.org) wrote and reminded me 
that 11- meters was never a ham band. 
Hams were allowed to operate on the 
27 MHz 11 -meter band, but only on a 

shared basis. It was a multi -use band 
for scientific, industrial, and other 
devices. Early medical diathermy and 
industrial- induction heating equipment 
operated (at high power levels!) on the 
11 -meter band. 

My own 11 -meter experience was 
on CB in the late 1950's to mid- 1960's 
(I got off when it got popular), and 
medical diathermy noise chewed up a 

lot of spectrum space on that band. 
Driving by certain doctors' offices 
(even many blocks away), or near a 

hospital, causes a raucous raw inter- 
ference (caused by the fact that med- 
ical diathermy tended to operate using 
unfiltered pulsating DC on the anodes 
of the power amplifiers). Fortunately, 
medical diathermy went into the UHF 

band a long time ago. 
Even though it wasn't a "ham 

band," we did have a "Save Eleven" 
60 contest back in 1956 or 1957. Of 

INPUT 

C3' 
.1 

IC1 

ERA -x - L1' 

R1* 

Cl 
FO OUTPUT 

C2* 
Vt 

`SEE TEXT 

Fig. 2. Here's a circuit for ERA -x and MAR -x 

devices. See text for component values. 

course, a lot of hams disdained CBers, 
but in the earliest of the early days a 

few of us in Bruno Paras' electronics 
shop class at Washington -Lee High 
School (Arlington, VA) converted a few 
BC- 603 /BC -604 military transmitters 
and receivers for CB use. 

Indeed, early in World War II hams 
who were experimenting with what 
was then called "UHF" (everything 
above 25 MHz) heard German lan- 
guage voices on 11- meters. They 
reported it to the FBI, who found out 
that the 5 -watt transmitters in 

Rommel's Afrika Korp panzers were 
skipping into Massachusetts quite eas- 
ily from North Africa. 

OTHER STUFF 
A long period of illness in 1994- 

1995 kind of crimped my book writing, 
but now there are several new ones on 
the market that may interest readers of 
this column. Butterworth- Heinemann, 
a British publisher that also operates in 

the USA from Newton, MA, just pub- 
lished Microwave and Wireless 
Communications Technology. It con- 
tains a lot of stuff about microwave 
devices and systems. TAB /McGraw- 
Hill just published Secrets of RF Circuit 
Design -2nd Edition, and Technician's 
Guide to DC Power Supplies. 

Butterworth- Heinemann also pub- 
lished my books Linear Integrated 
Circuits and Designer's Guide to 
Applications of Linear ICs in United 
Kingdom, but they should be available 
in the USA soon. Search for the vari- 
ous B -H web sites by typing 
"Butterworth- Heinemann" into your 
favorite web search engine. 

I can be reached by snail mail at 
P.O. Box 1099, Falls Church, VA, 
22041, or by e -mail at carrjj @aol.com. I 

appreciate your mail or e-mail, and 
much of what I hear from you winds up 

in this column. It is, after all is said and 
done, my goal to be of service to you. 

ANTIQUE RADIO CLASSIFIED 
Free Sample! 

Radio's (MihJ 
Largest Circulation Monthly. á 111- 
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 

Get your copy of the 
CRYSTAL SET HANDBOOK 
II II l I:. :',l I I 

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, NY 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 
SIiICC3&iONfRt7üE!' 
RECIIFíFP. PROJECTS 

THE COLLECTED WORKS OF 
MOHAMMED ULLYSES FIPS 

#166 -By Hugo Gernsback. 
Here is a collection of 21 April 
Fools Articles, reprinted from 
the pages of the magazines 
they appeared in, as a 74- 
page, 8,4 x 11 -inch book. 
The stories were written be- 
tween 1933 and 1964. Some it ` 

of the devices actually exist ' 

today. Others are just around the corner. All 
are fun and almost possible. Stories include the 
Cordless Radio Iron, The Visi- Talkie, Electron- 
ic Razor, 30 -Day LP Record, Teleyeglasses and 
even Electronic Brain Servicing. Get your copy 
today. Ask for book #166 and include $16.00 
(Includes shipping and handling) in the US 
and Canada, and order from CLAGGK Inc., 
P.O. Box 4099, Farmingdale, NY 11735 -0793. 
Payment in US funds by US bank check or In- 
ternational Money Order. Allow 6 -8 weeks for 
delivery. MAO5 
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.CIRCUIT CIRCUS 
Junkbox Goodies 

Welcome back, circuiteers. This 
month we're going to stir the 

pot and pull out a number of simple cir- 

cuits that you might be able to put to 

use in a present or upcoming project. 
As you might have guessed from 

the title of this column, a good junkbox 
should have the majority of the parts 
needed for the goodies included here. 

So warm up your soldering iron, and 

let's get started. 

T1 

16 -18V 
1A 

S1 

F1 

.5V 

110 
VAC 

Qi 
2N3055 

R2 

BR1 
1A 

+1 

_J 

NICAD 
BATTERY 

-I I- - --II+ 

R1 

1K 

1 /2 -WATT 

Cl 
500 

D1 

1N4002 

22i2 
03 

1N4002 

Fig. I. This constant -current circuit can 

recharge 1.5- to 12 -volt nicad batteries. 

PARTS LIST FOR THE 
NICAD CHARGER (Fig. 1) 

SEMICONDUCTORS 
Q1- 2N3055 NPN power transistor 
BR1 -1- ampere full -wave bridge rectifier 

D1- D3- 1N4002 silicon diode 

ADDITIONAL PARTS AND MATERIALS 
R1 -1000 -ohm, 1/2 -watt, 5% resistor 

R2 -22 -ohm, 112 -watt, 5% resistor 

C1- 500 -µF 35 -WVDC, electrolytic 
capacitor 

T1 -16- to 18 -volt, 1- ampere transformer 

Sl-SPST toggle switch 
F1-0.5-ampere fuse 
AC line cord with plug, wire, solder, etc. 

NICAD CHARGER 
Our first entry, see Fig. 1, features a 

few inexpensive components connect- 
ed together to form a useful nicad -bat- 

tery charger circuit. The charger is a 

constant -current circuit that can re- 

energize nicad batteries with voltages 
as high as 12 volts. 

Diodes D1 -D3 operate as a low - 

voltage Zener, setting Q1's base at a 

2 -volt reference level. Resistor R2's 

value sets the constant -current charg- 
ing rate. With a 22 -ohm resistor used, 

the current is close to 50 ma. A 10- 

ohm resistor will raise the charging 
rate to around 100 ma. 

Most nicads can safely be charged 
at a rate equal to ten percent of their 

discharge rating. A battery with a one - 

amp rating should have no trouble tak- 

ing a 100 -ma charging current. If 

possible, check the manufacturer's 
specifications and follow their charging 

data. 

Fig. 2. Discharge nicad batteries with this cir- 

cuit to help them "remember" what charge 

they're supposed to hold. 

PARTS LIST FOR THE 
NICAD DISCHARGER (Fig. 2) 

Q1- 2N3055 NPN power transistor 
R1 -1000 -ohm potentiometer 
11 -12 -volt, 1 to 3- ampere auto lamp 
Wire, solder, etc. 

NICAD DISCHARGER 
Our next circuit (see Fig. 2) is 

designed to discharge nicad batteries. 
Nicads can often develop a discharge 
memory and become "lazy." This basi- 

cally means that they will not supply 
their rated output. Sometimes it helps 

ay CHARLES D. RAKES 

to zap such a lazy nicad at a safe dis- 

charge rate and recharge it again. In 

some cases this will turn the battery 

around and make it useful again. 
Facing the expense of replacing a bat- 

tery makes it worth trying this rejuve- 

nation trick. (The circuit may also be 

used in testing the regulation qualities 
of a power supply.) 

A 2N3055 power NPN transistor, 

01, is connected in an emitter follower 
circuit with an auto lamp, 11, operating 
as the load resistance. A 1000 -ohm 

potentiometer, R1, varies the transis- 
tor's base voltage and the load cur- 

rent. Using the auto lamp is less 

expensive than replacing it with a 20- 

or 30 -watt resistor. 
Before connecting a battery or 

power source to the circuit, it would be 

a good idea to heatsink the transistor. 

This is because Q1 is actually operat- 
ing as a part of the load. 

POWER- LATCHING 
SWITCH 

A power -latching circuit is shown in 

Fig. 3. Here we have an SCR connect- 
ed in series with a power source and 

the operating circuitry. When S1 is 

TO +V 
OF CIRCUIT 

Fig. 3. When S2 is closed and SI is momentari- 
ly pressed. power will stay on with this latching 
circuit. 

PARTS LIST FOR THE 
POWER- LATCHING SWITCH 

(Fig. 3) 

SCR1 -See text 
R1- 10,000 -ohm, 1/4 -watt, 5% resistor 
R2-680 -ohm, 1/4 -watt, 5% resistor 
C1-- 0.05 -11F, ceramic -disc capacitor 
S1- Normally open pushbutton switch 
S2 -SPST toggle switch 
Wire, solder, etc. 61 
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momentarily closed the SCR turns on 
supplying power to the connected cir- 
cuit. The power remains on until the 
circuit is broken. 

The attached circuitry must draw 
more current than the SCR's minimum 
holding current rating or the circuit will 
not latch. For this reason you will need 
to decide which SCR to use with your 
particular circuit. 

One application that comes to mind 
is to use the latching switch to activate 
and keep an alarm operating until it's 
reset by a key switch. A tilt or mercury 
switch could replace S1 for a similar 
alarm application. 

15 -VOLT DC SUPPLY 
If you need a 15 -volt DC power 

supply, but don't have a 20- or 24 -volt 
transformer handy, then take a look at 
the solution offered in Fig. 4. Here a 
common 12 -volt transformer is con- 
nected to a two -diode, two- capacitor, 
voltage -doubler circuit. The doubled 
voltage is fed to a 7815 regulator, IC1, 
producing a 15 -volt, 1- ampere regulat- 
ed power supply. 

T1 

---. 
2 

14 

01 
2N3904 

+9 -15v 

D1 

+ 1N4002 
a N 

-8-14V 
C2 
47 

IC3 a7 02 
2N3905 D2 

1N4002 

Fig. 5. This circuit takes a positive voltage and turns it "upside down" to produce a negative power 
supply. 

PARTS LIST FOR THE 
NEGATIVE SUPPLY (Fig. 5) 

SEMICONDUCTORS 
IC1 -4011 quad two -input NAND gate, 

integrated circuit 
Q1- 2N3904 NPN transistor 
Q2- 2N3905 PNP transistor 
D1, D2- 1N4002 silicon diode 

ADDITIONAL PARTS AND MATERIALS 
R1- 47,000 -ohm, 1.4 -watt, 5% resistor 
C1- 0.1 -sF, ceramic -disc capacitor 
C2, C3- 47 -p,F, 35 -WVDC, electrolytic 

capacitor 
Wire, solder, etc. 

+15V 

GND 

Fig. 4. If you need a 15 -roll DC power supply. hut don't have a 20- or 24 -volt transformer handy. 
try this circuit. 

PARTS LIST FOR THE 
15 -VOLT DC SUPPLY (Fig. 4) 

IC1 -7815 voltage regulator, integrated 
circuit 

D1- D2- 1N4002 silicon diode 
C1, C2- 1000 -p,F, 35 -WVDC, electrolytic 

capacitor 
C3- 0.1 -1.LF, ceramic -disc capacitor 
T1 -12 -volt, 1- ampere, transformer 
F1 -114- ampere fuse 
S1 -SPST switch 
AC line cord with plug, wire, solder, etc. 

Most any 12 -volt transformer will 
work for T1 as long as its current rating 
is at least 1 ampere. Larger -value filter 
capacitors may be used but must match 
each other in value. 

NEGATIVE SUPPLY 
The circuit shown in Fig. 5 takes a 

62 positive voltage and turns it upside 

down to produce a negative power 
supply. This circuit will easily find an 
application on your workbench, as 
many op -amps and other circuits 
require a negative voltage to operate 
properly. Best of all, only one IC, two 
transistors, two diodes, one resistor, 
and three capacitors form this simple 
low -cost circuit that solves the nega- 
tive- voltage problem. 

Gates IC1 -a and ICI -b of a 4011 
quad two -input NAND gate are connect- 
ed in an audio -frequency oscillator cir- 
cuit. The squarewave output at pin 4 of 
ICI -b drives the two remaining gates, 
ICI -c and ICI -d. Then, the output at 
pins 10 and 11 of those latter two 
gates drives transistors 01 and 02. 

The output at the transistors' emit- 
ters connect to a two -diode voltage - 
doubler circuit that produces a 

negative output. As you can see in the 
schematic, this negative output volt- 
age will be slightly lower than the pos- 
itive supply voltage. 

ISOLATED SUPPLY 
In some circuits a separate power 

source is necessary to help isolate one 
sensitive circuit from interfering with 
another. The circuit shown in Fig. 6 
generates just such an isolated posi- 
tive power source. 

D2 D1 

+6 -15V 

C3 
47T 

1N4002 1N4002 

1 

+8 -20V 
+ OUTPUT 

T4747 

Fig. O. 11. you need a separate power .so10-1.e n, 
isolate one sensitive circuit Iron? interfering 
with another, build this circuit. 

PARTS LIST FOR THE 
ISOLATED SUPPLY (Fig. 6) 

IC1 -555 timer, integrated circuit 
D1, D2-1N4002 silicon diode 
R1- 27,000 -ohm, 1.4 -watt, 5% resistor 
C1- 03- 47 -pF, 35 -WVDC, electrolytic 

capacitor 
C4- 0.0015 -µF Mylar or similar capacitor 
Wire, solder, etc. 

A 555 timer, IC1, is connected in an 
audio -oscillator circuit with R1 and C4 
setting the operating frequency. A 
squarewave output is fed from pin 3 of 
IC1 to the input of a dual -diode volt- 
age- doubler circuit. The DC output can 
supply several milliamperes of current 
to an isolated circuit. 
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LED POLARITY TESTER 
Our next entry, see Fig. 7, is a cir- 

cuit for testing and determining the 
polarity of "orphan" LEDs. A 6 -volt 
transformer, T1, supplies power to 

operate the test circuit. Just about any 
6 -volt transformer will do that can sup- 

ply at least 20- milliamperes of current 
to the test circuitry. 

117 
VAC 

6V 
T1 

n 

R1 

1K 

D1 

1N4002 

Fig. 7. Use this circuit to test and determine the 

polaris of "orphan" LEDs. 

PARTS LIST FOR THE 
LED POLARITY TESTER 

(Fig. 7) 

LED1- Light -emitting diode, any color 
D1, D2- 1N4002 silicon diode 
R1 -1000 -ohm, 1i4 -watt, 5% resistor 
T1-6 -volt transformer 
AC line cord with plug, wire, solder, etc. 

Resistor R1 limits the total test cur- 
rent to a safe level that's under 10 mil- 

liamperes. Without an LED connected 
to the test terminals, LED1 receives 
current through diode D2 on each pos- 
itive cycle. On the negative cycle LED1 

is protected from receiving a reverse 
voltage by the blocking effect of D2. 

When an LED is placed across the 
test terminals as shown in the 
schematic, and it is in good operating 
condition, it will light during the nega- 
tive half cycle. If the LED leads are 
reversed, nothing happens. An open 
or shorted LED will indicate so by not 

giving off a glow. The circuit is obvi- 
ously not designed to test IR LEDs, 
because they produce no visible light. 

PROPER -POLARITY 
ENSURER 

Our next entry (see Fig. 8) is a very 
simple but useful circuit. The four - 
diode bridge circuit can be used to 

direct the proper polarity of a DC bat- 

tery or supply to a circuit. How many 
times have you said, "Oh darn!" and 
had to fan the smoke away because 
you accidentally reversed a battery's 
connections? If that happens to you 

this circuit could be the cure. 
The 1N4004 diodes indicated in the 

DC INPUT - (ANY POLARITY) 
D1' 

1N4004 

*SEE TEXT 

D2' 

OUTPUT 
(SAME FOR EITHER INPUT POLARITY) 

Fig. 8. With this diode bridge, incorrect battery 
polarity will never harm one of your circuits 
again. 

PARTS LIST FOR THE 
PROPER -POLARITY 

ENSURER (Fig. 8) 

D1 -D4-1 N4004 silicon diode; see text 
Wire, solder, etc. 

schematic will work fine for operating 
currents below the one -ampere level. 

Always select diodes with a current 
and voltage rating greater than your 
circuit requires. We certainly don't 
want the cure to become another prob- 
lem. 

Oh, by the way, there is one down 
side to this circuit. The circuit being 
supplied with power will loose about 
1.2 volts of the power source because 
of the diodes' forward- voltage drop. 
Keep that in mind when deciding on 

what source you'll use. 

TOUCH 
CONTACT 

'SEE TEXT 

+6 -15v 

Fig. 9. Need an easy -to -build touch -activated 
switch? You can't ,find a simpler one than this 

one- component circuit. 

PARTS LIST FOR THE 
TOUCH SWITCH (Fig. 9) 

SCR1 -See text 
Touch -contact material, wire, solder, etc. 

TOUCH SWITCH 
Our last entry is another simple 

SCR circuit, which is shown in Fig. 9. 

Here we have a sensitive gate SCR 
connected in series with a power 

source and a load. When you touch 
the contact connected to SCR1's gate, 
the thyristor turns on supplying current 
to the connected load. As long as the 
load current is greater than the SCR's 
holding- current rating the load will 
receive power. 

Any sensitive gate SCR with a cur- 
rent rating suitable for the load can be 

used. For example, the 2N5060 and 

2N5064 types are rated at a maximum 
load current of 0.8 ampere. Check 

your component catalogs and you will 

find a number of sensitive gate SCRs 
that you can use. 

Well it looks like time is running 
short. So until next month, good cir- 

cuitry. 

KIRLIAN PHOTOGRAPHY 
(continued from page 38) 

around the entire Kirlian unit is well 
ventilated. Then stand clear and 
apply power. 

You should hear a hissing sound 
coming from the electrophoto- 
graph stage; that's ozone. Soon 
you'll see the paper begin to dark- 
en in the vicinity of the subject's 
edges. After 30 to 60 seconds, or 

when you determine the exposure 
is long enough, disconnect power, 
wait a few seconds, and carefully 
remove the paper (you'll find that 
residual static charges make the 
paper stick to the glass plate). 

Several exposures can be easily 
made on one piece of thermal 
paper, which would be incredibly 
tricky with regular photographic 
film. Figure 3 contains a few such 
sample multi- exposures. 

And that's all there is to this Poor 
Man's Kirlian Photography method. 
Enjoy! 

63 
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COMPUTER BITS 
Completing Your 
Greatest Hits Page 

This is part three of a series on 
putting HTML to practical use. 

Last time we discussed the basis of all 
Web hyperlinking: the anchor (A 
NAME) and reference (A HREF) tags. 
We'll wrap up this series by showing 
you how to create basic HTML tables, 
and show an image of the page in 

action. We'll also draw some conclu- 
sions about what we've learned, and 
discuss a historical milestone reached 
this issue. 

HTML TABLES 
The beginning of each table looks 

like this: 

<H3 > <A Name = "ShareWare 
Sites "> ShareWare Sites</A></H3> 
<TABLE BORDER WIDTH =50 %> 
<TR> 
<TH >Description </TH> 
<TH>URL <!TH> 
</TR> 

The first line says that the display 
will be in Heading 3 (H3) format. The 
anchor tag marks where in this HTML 
file the point called "ShareWare Sites" 
is located. The next line specifies the 
beginning of a table, where the table is 

to use half the width of the browser win- 
dow. You can also specify an exact 
width, but I'll leave the details to you. 

Line three specifies the beginning of 
a row in the table. Lines four and five 
specify two cells, each in the table 
heading format, which is typically ren- 
dered as centered, bold text in the 
default font. Line six signifies the end of 
the row. 

Each subsequent row in the table 
looks like this: 

<TR> 
<TD>Windows95.COM</TD> 
<TD><A HREF="http://www.win- 
dows95.comr>Win95.COM</A></TD 
> 

</TR> 

.. NelscaPe IMy faraile :Res) 

BY JEFF HOLTZMANN 

E+e Edit Yew go gookfwk: 9rom: Qyectvy Wrdow tlea 

I4, 
u^U ( 

What's New' I Whey: coot' j Desorwnons I Nei Sent I People 
I 

lwae SN 

Jeff's Favorite Web Sites 

Sites By Category 

BAS 
Shareware Silva 
.eareh Sates 

Search Sites 

Bscde 

fÍotBot 

AltaViata: 

Yahoo 

InfcJcek 

lye 0 

Magellani 

OpenTa 

WchCr 

www wonn 
Back 

Delphi S 

19a1d ;oowpNt Dont 

Create a ''home" page like this for your browser. You'll learn something about the intricacies of 
HTML coding, and get something useful as well. 

Each TD tag specifies a table cell in 
the default format: normal text, left jus- 
tification. As we learned last time, the 
"A HREF" tag in line three specifies an 
Internet location where a document is 
located. The "in- between" text, here 
"Win95.COM," is what is actually dis- 
played, usually underlined and in an 
alternate color. 

Then we see several more table 
rows; finally, we close out the table as 
follows: 

</TABLE> 
<A HREF = "#TOP">Back</A> 

Line one specifies the end of the table; 
line two provides a link back to the 
table of contents at the top of the page. 

The rest of the file is then just a 
series of similar tables, with column 
one containing some descriptive text, 
and column two a URL. 

USING IT 
The simplest way to use this page 

is to put a shortcut to it on your desk- 
top. Then, whenever you double -click 
the icon, your browser will load the 
page. Assuming your Internet dialer is 
configured correctly, all you'll have to 
do is click on the desired links. 

You can also designate it as your 
browser's "home" page, the page that 
will automatically be loaded whenever 
you run your browser or click the Home 
button. In Internet Explorer 3.0, choose 
View, Options, Navigation, and specify 
the page as your start page. Or you 
may want to link it to the Search button 
or one of the Quick Links. In any case, 
you'll always be no more than a click 
away from your favorite sites. In 
Navigator 3.0, choose Options, General 
Preferences, Appearance. Then, in 
Browser Starts With, click Home Page 

continued on page 66 
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DX LÎSTENiNÇ 
Listening From Another Locale 

Most of us do our listening from 
one place. We quickly become 

familiar with the shortwave bands as 
they appear to us as we listen from our 
homes. But if, for example, we shculd 
move, say from New York to California, 
we would find things have changed 
dramatically. 

We would find, perhaps, certain sig- 

During his recent visit, he refreshed 
his recollections by tuning my receiver 
in my home. 

"What are the differences," I asked 
him, "between listening to shortwave 
radio in Brazil and the U.S., particular- 
ly the DX- filled 60 meter band, the so- 
called 'tropical' frequencies just above 
and below 5,000 kHz ?" 

Here's a photo of Brazilian shortwave DXer Giacomo "Jack" Perolo at his listening post. 

nais fade in earlier, or later. Interference 
may be a problem to a greater or lesser 
extent. Some SW stations that are com- 
monly heard on the east coast may be 
difficult, even impossible to hear, on the 
west. 

Imagine the differences in short- 
wave reception if the comparison points 
are farther apart, continents apart in 

opposite hemispheres. 
Recently, I was visited by a long- 

time friend and expert DX listener, 
Giacomo "Jack" Perolo of Sao Paulo, 
Brazil. Jack once lived in the U.S. for 
several years, so he has experience in 

shortwave listening in Yankeeland. 

(CREDITS -Bob Fraser, MA; Harold Levison, PA; 

Marie Lamb, NY; Ed Newbury, NE; Benton 
Owsley, CA; North American SW Association, 45 

Wildflower Road, Levittown PA 19057) 

"There are a number of broadcasting 
stations in Brazil with relatively high 
power that operate in these frequen- 
cies. They broadcast for long periods 
causing considerable interference. 

"For instance, Radio Aparacida, 
5,035 kHz. Depending on the time of 
night, its strong signal will block with 
interference a rather wide channel. It 

will display a rather bad side splash." 
American SWLs may look with 

some envy on Jack's Brazilian loca- 
tion, believing that its proximity to other 
Latin American countries would make 
it easier to log some regional broad- 
casters rarely heard here in North 
America. 

Not necessarily, states Jack. 
"There are certain stations that I 

have been trying for, unsuccessfully, 

BY DON JENSEN 

for some time now. Some in Colombia, 
others in Nicaragua and other parts of 
Central America or the Dominican 
Republic, just do not come through, or 
are not heard well, in Brazil, mostly 
because some strong local SW station 
is on the channel." 

Another factor is the noise level 
from non -man -made sources. 

"I was quite surprised to read, some 
time ago, that in the Amazon region of 
Brazil, at every single moment, there are 
more than 200 thunderstorms going on. 

"So if you are, as in Sao Paulo, a 
few hundred miles from that region, 
you hear on your radio as static and 
noise the countless electrical dis- 
charges from these storms. It is almost 
like machine -gun bursts!" 

North American SWLs may experi- 
ence, to a lesser degree, those static 
crashes during summer T- storms. But 
in Brazil, a level of background noise 
can be year- round. 

"I remember so darned well my time 
living in Milwaukee. Those cold winter 
nights were so quiet for DXing. You 
can turn your volume way up and real- 
ly hear those weak stations without 
much static at all. The signal -to -noise 
ratio was very favorable, whereas at 
home, you turn the gain up, the 
amount of noise is just tremendous." 

Finally, Jack observes, it seems 
better to tune low- frequency short- 
wave stations located toward the east, 
rather than to the west. 

"It seems to have to do with propa- 
gational factors, but from my experi- 
ence it is true. And for listeners in the 
U.S., and particularly in the Midwest 
and West, most South American sta- 
tions are to the southeast." 

In Brazil, on the other hand, SW sta- 
tions in Bolivia, Peru, Ecuador, 
Colombia and Central America, are 
located to the north and west. 

All in all, says Jack Perolo, when it 

comes to tuning in the lower- powered 
"tropical band" domestic shortwave sta- 
tions of Latin America, the major tuning 
challenges of the southern hemisphere, 
Yankee SWLs may be much luckier 
than they think. 65 
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TARGET: ICELAND 
Not an easy shortwave catch, but 

one well worth the tuning effort is 
Rikisutvarpid RUV, the Icelandic 
National Broadcasting Service. Not 
easy because it uses only 10 kilowatts 
of power on SW and broadcasts in the 
upper sideband transmission mode. 
Not easy because it has no English 
programming. Not easy because its 
schedule is rather brief. 

Still with some effort, and a good bit 
of patient tuning, logging this broad- 
caster surely is possible. This is espe- 
cially the case in the eastern half of 
North America. 

Iceland, of course, is an island of 
about 40,000 square miles, a bit small- 
er than Kentucky, located in the far 
North Atlantic, midway between Europe 
and Greenland. First settled by Norse 
colonists about a thousand years ago, 
the republic has a long history of repre- 
sentative, democratic government. 

Rikisutvarpid, broadcasting since 
1930, is an independent public ser- 
vice, owned by the Icelandic govern- 
ment. However, it derives most of its 
operating funds from domestic listener 
license fees and advertising. 

The broadcasting organization is 

headquartered in the Icelandic capital 
of Reykjavik. It has one television 
channel and two medium -wave sta- 
tions that cover the whole of the coun- 
try, plus local radio services for the 
northern, eastern, and western 
regions. There also are a number of 
short-range local FM outlets. 

The station is chartered by law with 
promoting the Icelandic language and 
the nation's cultural heritage and histo- 
ry. Unfortunately, the former -limiting 
its SW programming to the Icelandic 
language- somewhat hampers the 
promotion of the latter -telling English - 
speaking listeners about the country's 
rich historical traditions. 

Despite this, the Icelandic National 
Broadcasting Service is interested in 

overseas listeners and has an Inter- 
national Relations Department, headed 
by Dora Ingvadottir. 

SW programs are directed toward 
North America from 1410 to 1440 
UTC; 1935 to 2010 UTC; and 2300 to 
2335 UTC. The service does tend to 
alter its frequency selection rather fre- 
quently. But during the first two trans- 
mission periods, 13,800 and 15,070 
kHz seem good bets. 

66 Other registered frequencies worth 

trying include: 9,380, 11,580, 11,710 
and 15,100 kHz. 

Since several of these frequencies 
are well off the beaten path, if you 
should come across an upper side - 
band signal with Nordic- sounding lan- 
guage programming, chances are 
you've snared this bit of DX. 

Your reports can be mailed to Ms. 
Ingvadottir in care of the International 
Relations Department, Icelandic Nat- 
ional Broadcasting Service, Efstaleiti 1, 

150 Reykjavik, Iceland. The e -mail 
address is isradio @ruv.is. 

DOWN THE DIAL 
This month, as every month, we 

offer a selection of shortwave stations, 
some easy, some hard to hear, for you 
to try. You are hearing other SW sta- 
tions, no doubt, so why not write to get 
the rest of us know about your current 
loggings. Or, if you have a question or 
two about SWLing or some special 
station you've been trying, without suc- 
cess, to hear, why not drop a line to DX 
Listening, Popular Electronics, 500 
Bi- County Blvd., Farmingdale, NY 
11735. 

For now, check out these: 
BRAZIL -15,265 kHz. Radio Nacional 
do Brasil was heard around 1835 UTC 
with an English- language program 
about the Brazilian economy. 
CHILE -6,090kHz. Radio Esperanza 
has been heard around 0745 UTC with 
a recorded religous program in 
English. Later, Spanish programming 
resumes, with station identification and 
religious music. 
CROATIA -5,895 kHz. Croatian Radio 
has been logged at 0300 UTC on this 
frequency with a program of English 
news, followed by station identification 
and an interval tuning signal. Pro- 
gramming in Croatian follows. 
NORTH KOREA -6,575 kHz. Radio 
Pyongyang's English broadcast was 
noted shortly before 1200 UTC with a 
woman announcing station identifica- 
tion. The program continued with march 
music. 
NORWAY -9,560 kHz. Radio Den- 
mark's English service is relayed by 
Radio Norway International's short- 
wave transmitters. This relay signs off 
at 0255 UTC. It also can be heard at 
the same time on 7,465 kHz. 
SWITZERLAND -13,635 kHz. Swiss 
Radio International has an English lan- 
guage commentary at 1500 UTC. The 
signal often is excellent. 

COMPUTER BITS 
(continued from page 64) 

Location. Then enter the URL to where 
the file is stored on your system. For 
example, assuming you call your file 
faves.htm and put it in the root of your 
C drive, enter the following: 

file: / /C: \faves.htm 

There is an old saying to the effect 
that the teacher always learns more 
than the students. I certainly learned a 
few things from doing this series. One 
thing that surprised me is that doing 
HTML by hand is no fun. Before begin- 
ning this project, I thought that all 
those WYSIWYG editors like PageMill 
and FrontPage were for wimps, that a 
good text editor should suffice for any- 
one with half a brain. I was wrong. It 

certainly is possible to write HTML by 
hand. I now recommend a WYSIWYG 
HTML editor. Anyway, it worked. 

MILESTONE 
That's it for HTML. This, by the way, 

was the 100th installment of this col- 
umn by yours truly for this magazine. 
The timestamp on column one reads 
10/17/88, which appeared in the 
February 1989 issue. The subject of 
column one was buying your first com- 
puter. At that time, there were three lev- 
els to choose from: 8088, 80286, and 
80386. There was also a newly intro- 
duced 80386sx, a hybrid 16/32 -bit 
CPU. The screamers of the day ran at 
16 MHz, and had maybe four 
megabytes of RAM. Both Windows and 
OS /2 were available. 

Today, I'm writing this on a 180 -MHz 
Pentium Pro system with 64 megabytes 
of RAM, and a 1.6 -GB hard drive. The 
CPU clock is more than ten times faster, 
the data bus is twice as wide, there is 

sixteen times as much memory, and six- 
teen times more disk space on this 
machine than a 1989 hotrod. In other 
words, that's 10 x 2 x16 x 16 or 
roughly 5 x 103 times more powerful. 
Few in 1989 would have predicted 5000 
times the power in only eight years. 
What do you think will happen in our 
industry by the time column 200 hits the 
stands? Hint: Moore's law, which states 
that semiconductor density doubles 
every eighteen months, is expected to 
continue unabated for another 20 years 
before real physical limits are reached. 
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Carlos Eduardo Corpeno Dubon 
has sent in more than enough 

good circuits to fill this month's col- 
umn. He'll be rewarded with the cus- 
tomary MCL1010 chip and a kit, in 

addition to the book we award for sin- 
gle submissions. If you'd like to take a 

shot at a book or the whole sha -bang, 
send a schematic and complete 
description of your circuit(s) to Think 
Tank, Popular Electronics, 500 Bi- 
County Blvd., Farmingdale, NY 11735. 

Before we get to Carlos' circu ts, 

let's continue our discussion on 
diodes. As I've mentioned in the past, 
although they're typically used to recti- 
fy current (permitting it to flow in oily 
one direction), they can also be used 
as voltage sources, control -signal gen- 
erators, or voltage references. 

One rudimentary way to make a 

diode voltage source is to tap an ordi- 
nary diode's barrier potential -the volt- 
age that develops across when it's 

forward biased. The barrier potential is 

around 0.7 volts for silicon -based 
diodes and 0.3 volts for germanium 
units. Note I said "around." In the real 

world, the potential is not a precise 
value. It changes with temperature, 
manufacturing processes, and other 
factors. So this method doesn't gener- 
ate a precise or even constant voltage. 
But that's sometimes okay to power a 

forgiving analog circuit. It's also useful 
for generating voltages of an approxi- 
mate value to signal the presence of 
current flow in a circuit, perhaps to trig- 
ger another circuit. In this context, the 
diode generates a control signal of 
some acceptable value, rather than a 

precise voltage. 
To help visualize the concept, take 

a look at Fig. 1. Figure 1A shows a 

simple circuit in which an LED will light 
to indicate when the load receives at 
least enough current to illuminate the 
LED. The indicator is useful to signal 
when the voltage source switches on 

or off, or when the load resistance 
drops enough to permit sufficient cur- 
rent flow. (Note the LED just repre- 
sents any current -sensitive indicator or 
circuit you want to activate when suffi- 

DC 
VOLTAGE 
SOURCE 

A 

B 

DC 
VOLTAGE 
SOURCE 

c 

LED1 
\k 

D1 D2 

D 

Fig. I. Here are some ways to connect an LED 
as an indicator that a load is receiving current. 
with the LED alone (A), with a resistor in series 
(B), with a resistor in series and one in parallel 
(C), and with two diodes in parallel (D). See 
tevt for how each configuration works. 

cient current flows to the load.) 
In this scenario the indicator circuit is 

both activated and powered by the cur- 
rent to the load, which could present a 

problem: If the load /source combination 
in question typically produces more cur- 
rent than the LED can stand, the circuit 
will surely blow the LED. 

Placing a current -limiting resistor of 

BY JOHN J. YACONO 
TECHNICAL EDITOR 
WINDOWS MAGAZINE 

the right value in the circuit, as shown 
in Fig. 1 B, can reduce the current flow 
to a safe value for the LED. 
Unfortunately, it'll also deprive the load 
of the current it requires for normal 
operation. So what's obviously needed 
is to separate the current paths of the 
load and LED. 

To that end, in Fig. 1C we add anoth- 

er resistor (with a value lower than 

R1's) to permit sufficient current to the 
load. Another way to look at it is we are 

using the voltage drop across R2 as a 

power supply for the R1 /LED1 pair. This 
solution is fine except in circuits where 
the load current varies to the point it 

becomes impossible to specify values 
for R1 and R2 to suit both the current - 
sensing device (in this case the LED) 

and the load. It's also not suitable if the 
load current is so great R2 must be a 

low- resistance, high- wattage unit that 
wastes too much power. 

What's clearly needed in that cir- 

cumstance is a voltage that's generat- 
ed by current flowing to the load, but 
still fairly independent of the actual 
value of load current. Something that's 
better behaved and more predictable 
would be nice, too, especially if the 
voltage is to trigger some circuit, rather 
than just powering a resistor /LED pair. 

To that end, check out Fig. 1D. 

Resistor R2 has been replaced by sili- 
con diodes D1 and D2, while R1 has 
been dropped altogether. Now when 
current flows to the load, the barrier 
potential of the diodes produces a volt- 
age drop across them, rather like the 
voltage drop across R2. The voltage 
drop is about 0.7 volts each and since 
they're in series, the voltage drops 
combine to supply the LED with 
around 1.4 volts -regardless of the 
load or voltage source. If current flows, 
provided the voltage is sufficient to 

bias the diodes, the LED will light. You 

can string more diodes together if a 

higher signal /supply voltage is needed 
for the circuit to be triggered /powered. 

We'll continue this discussion on 

using diodes as voltage references 
and sources next time. Let's turn to the 
letters now. 67 
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Fig. 2. This circuit is a great component checker that works by lighting corresponding LEDs. 

COMPONENT CHECKER 
The circuit in Fig. 2 is a great com- 

ponent checker that works by lighting 
corresponding LEDs. If you insert a 

transistor's B and E leads (or a short- 
ed transistor) to the C and E sockets, 
an LED will light, but you will know that 
the transistor is placed in the wrong 
position because the proper LED 
should light only when you press S1. 
You may want to use 5 sockets placed 
"C- E- B -C -E" to avoid bending the tran- 
sistor leads. A bi -color LED may be 
used instead of the two plain LEDs 
shown. 

With the transistor -lead sockets you 
can also check SCRs, LEDs, etc. For 
SCRs, place the polarity switch in the 
NPN position, and insert the A, K, and 
G leads in the C, E, and B sockets, 
respectively. Momentarily press S1 

and the "NPN" LED should light and 
stay on when you release the switch. 
To check LEDs, place the polarity 
switch in the NPN position, and insert 
the LEDs anode and cathode in the B 

and E sockets, respectively. Pressing 

+ 

B1 

9V 

S1 

TRANSMITTER 

S1 should cause a good LED under 
test to light. 

There are two more sockets, 
labeled " +" and " -," which can be used 
to check diodes, continuity, capacitors, 
etc. To check a diode, place the polar- 
ity switch in the NPN position, insert 
the diode placing its anode and cath- 
ode into the + and - sockets. Press S1, 
the "NPN" LED should light. To check 
continuity, place the polarity switch in 

any position, insert test leads into the -l- 

and - sockets, press S1, and a polarity 
LED should light if the path under test 
conducts. 

To check capacitors, insert the 
capacitor leads with the correct polari- 
ty in the + and - sockets. Then rapidly 
change the polarity to PNP, then to 
NPN, then back to PNP. The LEDs 
should light alternatively. This test only 
checks charge and discharge, not 
capacitance value. 
-Carlos Eduardo Corpeno Dubon, 
Comayaguela, Honduras 

For this type of test circuit, I like 
using SIP sockets to accept test leads. 

R3 R4 
1200 1K 

A strand of 5 positions for the C -E -B- 
C-E socket and 2 separate sockets for 
the + and - terminals. Alternatively, you 
can chop up an IC socket with a hack- 
saw or MotoTool to make the strips 
you need. 

REMOTE CONTROL 
Figure 3 shows a remote -control 

transmitter and receiver. The theory of 
the circuit's operation is very simple. 
The transmitter (Fig. 3A) generates IR 

light pulses at a frequency of 320 Hz 
(set in part by R2). The pulses arrive at 
the collector of the phototransistor and 
are amplified by the 2N2222 transistor. 
An NE567, IC2, is tuned to 320 Hz (by 
R6), so if pulses of any other frequen- 
cy arrive at the phototransistor, the 
NE567's output will remain high. When 
the 320 Hz signal enters the photo - 
transistor, the NE567 recognizes this 
frequency and pulls its output low. 

If you wish to change the NE567's 
operating frequency, you'll have to 
adjust R2 and R6 to the same value. 
Keep in mind that the NE567 will work 
between 100 Hz and 1 kHz. You can 
also add more resistors (for more fre- 
quencies) instead of R2, and more 
NE567s tuned at the desired frequen- 
cies in order to make a multi -channel 
remote control system. 

If you want to control a DC motor, a 

momentary load or an on /off load, 
there are some useful interface circuits 
in Fig. 4. Figure 4A shows a DC -motor 
controller that requires the outputs of 
two different channels (CH1 and CH2). 
Note that it doesn't matter if the chan- 
nel outputs are active low or high; what 
matters is that CH1 must be different 
from CH2 for the motor to be ener- 
gized. The circuits in Figs. 4B and 4C 
are momentary load controllers for 

RECEIVER 

R6 
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A 
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1 

*SEE TEXT 

68 Fig. 3. Here's a simple IR remote- control transmitter and receiver pair. 
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both active high and low channel out- 
puts, respectively. The circuit in Fig. 

4D is a toggled -load controller. If you 

have an active -high channel output, 
you must add the inverter shown. 
-Carlos Eduardo Corpeno Dubon, 
Comayaguela, Honduras 

I'd recommend a lens system for 
the transmitter and receiver. Also be 

sure the IR components are a 

matched pair. 

LOGIC PROBE 
Figure 5 shows the schematic for a 

versatile logic probe. The Zener diode 
clamps the input signal just above the 
TTL inverter's 2.2 -volt trigger voltage. 
Zener -diode D1 can be left out if the 

probe is going to be used on only TTL 
circuits. 

The logic probe is based mainly on 

inverters IC1 -a and IC1 -b, which are 

sections of a 7404 integrated circuit. 
Depending on whether the input is 

high or low, the inverters enable AND 

gate IC2 -a or IC2 -b, which are sec- 
tions of a 4081. Each AND gate is con- 
nected to an oscillator, one 
low- frequency the other high. When an 

AND gate is made high, it passes the 
frequency of its oscillator to the Piezo 

buzzer (BZ1). Whenever there's a high 

at the input, the buzzer will produce 

the high tone, whenever there's a low 

at the input, the buzzer will sound the 
low tone. 

With switch S2 in the "pulse" posi- 
tion, if there are pulses present at the 

input, a yellow LED will light and the 

buzzer will sound at the frequency of 
the pulses. 

The CMOS /TTL switch selects the 
voltage from the circuit under test or 
the voltage from the 7805 regulator. 
Note that when this switch is in the 
TTL position, it can only work with 5- 

volts DC, but when the switch is in the 
CMOS position, it can work from 7.5- 
to 35 -volts DC. 

Since this circuit is intended for TTL 
and CMOS circuits, a 4049 can be 

used instead of the 7404, simplifying 
all the CMOS /TTL switching. But the 
only inverter available at the time of 
construction was the 7404. 
-Carlos Eduardo Corpeno Dubon, 
Comayaguela, Honduras 

A pulse stretcher at the input would 
be a nice addition for detecting brief 
pulses. A latch circuit at the output 
would also be useful for catching inter- 
mittent events. 
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Fig. 4. These circuits work with the remote control in Fig. 3. There's a DC -motor controller. momen- 

tory load controllers for both active high- (B) and low- channel (C) outputs. and a toggled -load con - 

troller (D). 

MODEM PROTECTOR 
A common problem in modem com- 

munication is that family members 
often pickup extensions during a 

modem call. In order to prevent this 
problem, I looked for modem- protec- 
tion circuits, but all I found was a semi- 
conductor (apparently an SBS), which 
had to be connected in series with 
each phone extension. I tried that 

semiconductor, but sometimes it just 
didn't work. So, I made the circuit in 

Fig. 6 because I thought it would be 

better to completely disconnect all the 
other phones whenever I'd like to use 

my modem. 

The purpose of the LED is to indi- 
cate when S1 is in the Modem position 
but there's no modem connection. This 
LED is included because sometimes I 

left home with the switch in the Modem 
position, leaving my family phoneless! 
The LED is off when S1 is in the 
Telephone position or if the modem's 
in use. The indicator will also light 

alternatively if you've got S1 set to 

modem during an incoming call, letting 
the user know that the phone should 
be ringing. 

Note that this circuit induces some 
noise when the switch is moved to a 

different position; however, this noise, 69 
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5. Here's a versatile logic probe that's sure o impress any hobbyist. 
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Fig. 6. Forget about having your downloads 
messed up by someone lifting a phone. This cir- 
cuit completely disconnects all phones on a line 
when you are using a modem. 
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unlike the phone -pickup noise, doesn't 
make a pulse. So, if you have a pulse 
line, it's OK to switch while dialing. But 
remember never to move the switch 
while using your modem, always do it 
before dialing instead. 
-Carlos Eduardo Corpeno Dubon, 
Comayaguela, Honduras 

Nice thinking. One last thing, this 
circuit should obviously be installed in 
front of the first telephone in the home 
circuit. 

DESIRED -WAVEFORM 
GENERATOR 

I designed the circuit in Fig. 7 with a 

friend of mine. It is a filtered step -func- 

S2 

Cl T .22 
T.01 

C3 
.1 

tion generator in which the wave 
amplitude at each step is set by a lin- 
ear potentiometer (R1 -R4). By arrang- 
ing the potentiometers in time order 
and side -by -side (the way they are in a 
graphic equalizer) the position of the 
knobs describe the output waveform. 

The 555 oscillator, controlled by R5 
and Cl or C2, sets the duration of 
each step, and therefore also the wave 
frequency. Potentiometer R5 controls 
the step frequency and the capacitors 
define the frequency range. If you wish 
to extend the frequency range, you 
may want to add some more capaci- 
tors, switched by a switch with more 

continued on page 74 
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ANTIODE RAdio 
Mailbag Time! 
Iis been a while since we looked at 

the mailbag, so let's go through it 
now and see what's been piling up! 

STAR ROAMER 
MEMORIES 

A good place to start, I think, would 
be with the comments that have accu- 
mulated on the recent Star Roamer 
restoration. Here's a quote from read- 
er Dean Huster (Oklahoma City, OK): 

receivers: the middle of the line Star 
Roamer, The R -55A, and the R -100A. 
(You may have been confused by the 
advertising, which may have empha- 
sized the R -55A and R -100A as ham - 
band receivers. I assure you that they 
were general- coverage receivers with 
ham -band -only bandspread dials.)" 

Dean's analysis of my thinking was 
accurate. I was comparing the Star 
Roamer with simple regenerative 

"Ocean Hopper" She CPV 

Sinpt H©dpb 
rtvg-in Coat, C3v1d00r 
lndout Aniafw,o 1(4 

$2250 moMhy 

One of the three "low -end" regenerative receiver kits offered by Allied in the 1960.s. 

"I have to take exception with your 
statement that the Knight Kit Star 
Roamer was the top of the line of 
Knight shortwave receiver kits.' ... At 
the time, Knight -Kit made three decent 

Knight Kit receivers such as the Span 
Master, Ocean Hopper, and Space 
Spanner -which were aimed at the 
less well -heeled shortwave listener 
rather than the ham -radio operator. 

BY MARC ELLIS 

The Star Roamer probably had appeal 
for both groups, although, as Dean 
suggests in his interesting letter, it had 
serious shortcomings as a ham set. 

The Star Roamer series also res- 
onated for Ron Rumple (Schaumburg, 
IL) because he built one in 1964 and 
has recently gone over the old kit and 
upgraded the circuitry. He substituted 
a full -wave rectifier for the selenium 
stack, put in larger filter capacitors, 
and installed a Zener -stabilized supply 
to supply key plate and screen volt- 
ages. Several improvements were 
made in the audio circuitry, and a seri- 
ous noise -limiter circuit from an ARRL 
handbook replaced the perfunctory 
original hookup. 

He also mounted the broadcast 
loopstick antenna on standoffs outside 
the perforated back (actually, I mount- 
ed mine similarly, assuming it was the 
original position). Moving that antenna 
further from the metal cabinet greatly 
increased sensitivity. A small winding 
was also added to the "cold" end of the 
loop to allow for the use of an outside 
antenna -an option not originally 
available on the broadcast band. 

Talking about his modifications, 
Ron says: "This is what I would have 
done when I assembled the kit, had 
the technology been available 30 
years ago. Granted, this is something 
like upgrading a Ford Model A to a 

Ford Escort engine, 12 -volt electrical 
system, and hydraulic brakes. Some 
people wouldn't like the result, but I 

would rather use a new Model A to 
take me to and from work every day." 

Howard Krausse (Ann Arbor, MI) 
writes that the Star Roamer was his 
first shortwave radio as well as his first 
electronic kit. He was so excited when 
he got the kit (he was 12 years old at 
the time) that he began working on it 

minutes after it arrived at the house, 
and continued non -stop until it was 
done. It worked well, and he's never 
forgotten the thrill of receiving those 
first shortwave stations. 

Later, Howard (reluctantly) sold the 
Star Roamer for $15, which he put 
toward his first ham station (he is now 71 
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Can anyone help 1)oug Fos with the data on titis cute little LMC 20 tube tester:' (See test for 

details.) 

KE8M). Last year, he had an opportu- 
nity to buy a mint Star Roamer, also for 
$15, at the Dayton Hamvention and 

snapped it up. Says Howard, "The set 
works as well or better then my origi- 
nal, and the stations it picks up are 
somehow more exciting than the ones 
I receive on my fancy Japanese rig!" 

Don Rapp (Ste. Genevieve, MO) 
acquired his Star Roamer as a 

Christmas gift when he was about 13. 

He still has the set, which he credits 
with sparking his interest in an electri- 
cal engineering career. Don replaced 
the filter caps about 15 years ago, and 
still takes out the set from time to time 
to do some listening. He has some 
interesting things to say about the 
therapeutic value of working with the 
technology of a less frantic era: 

"Although I work with computers 
and do industrial controls professional- 
ly, there is something missing in the 
level of understanding associated with 

the new technology .... Knowledge and 

technology turn over in shorter and 

shorter time periods such that we are 

now in what seems like a perpetual 
learning curve to the future. I enjoy 
learning, but when you have to spend 

all your waking hours in pursuit of 
techno -knowledge, even the enjoyable 
can become a burden." 

Thanks also to Earl Amdale 
(Palmer, AK), who sent along Star 
Roamer information and offered assis- 
tance. And a bit thank -you to Larry 

72 Cook (362 East South Street, Richland 

Center, WI 53581 -2721), who has a 

complete Star Roamer manual and 

offers to make copies for anyone 
needing one. 

BOAK CARTER REPRISE 
W.R. Cobb (Laguna Hills, CA) 

writes: "I hate to keep harping on the 
subject of Boak Carter, but errors must 
be corrected before they become 
Gospel. You stated that he was a local 

New York City reporter (Antique Radio, 
July, 1996), but we regularly listened to 

him in Portland, Oregon. He was as 
well known as Walter Winchell." 

G.L. Johnson (Wonewoc, WI) tells 
us that Boak was heard in the 
Milwaukee area in the later 1930's, 
probably on a Chicago station. His 

accent sounded "English" to the youth- 
ful Johnson's ears, and his standard 
sign -off was a grave and dignified "... 

and so Philco and I say to you, chee- 
rio." 

And, finally, here are some com- 

ments from reader L.D. Kelsey, NP4RH 

(Old San Juan, PR): "I recall clearly that 
Boak Carter was definitely on a nation- 
wide hookup in the 1930's and part of 
the 40's. I regularly listened to him in 

the San Francisco area at about the 
same time in the afternoon as H. Von 

Kaltenborn and others did their broad- 
casts. Boak Carter was one of our bet- 

ter news commentators during the 
period when the nation was gradually 
awakening from its isolationist phase 

LITERATURE AND PARTS 
FOR SALE 

Because of the fairly long interval 
between our "mailbag" columns, and 

the fact that some three months go by 

between the time I write this column 
and the time it appears in print, the 

items below might no longer be avail- 
able. Still, if you are interested, it 

would be worth the price of a postcard 
to inquire. 

John K. Walcott (1862 Spruce 
Lane, Benbrook, TX 76126) has a 

large collection of radio parts dating 
from the late 1920's through the '40's. 

He has no use for the parts and would 
like to put them in the hands of people 
who share his interest in preserving 
things of the past. John would like to 

make contact with a radio -collector's 
club in his area to arrange a deal. 
Price is negotiable but he'd like it to be 

fair. Because his own collecting inter- 
ests center around antique tools, there 
might be an opportunity for some 
horse trading. 

Old literature enthusiasts might 
want to contact H.H. Bloom (Sound - 
master, Ltd., 386 MacLaren Street, 
Ottawa, Canada K2P OM8). He is 

interested in selling a collection of 
many old and well -preserved electron- 
ic catalogs. 

HELP WANTED! 
When he was a boy, Bob Firhau 

(108 South Ellyn Street, Glenn Ellyn, 
IL 60137) built a "pocket" shortwave 
radio from plans in a circa -1934 issue 
of Short Wave Craft. It used a type 30 

tube. The whole thing was housed in a 

Gorton's Codfish box that measured 
about 4x6x2 inches. Four -prong plug - 
in coils, wound on old '80 tube bases 
covered the broadcast band through 
19 meters. Power came from two "D" 

cells and a small 45 -volt battery. 
Bob heard World War Il unfold on 

this hot little set, which picked up a 

good selection of Allied and Axis sta- 
tions. He'd like to recreate it-if he 

could find the original construction arti- 
cle. He'd also like to find a source for a 

type 30 tube or suggestions for tran- 
sistorizing the circuit. 

Julio Diaz Gonzalez (RR #3, Box 

5022, Rio Piedras, San Juan, PR 
00926) is looking for a good source of 
old radio parts, particularly five -prong 
tube sockets. Coincidentally, around 
the same time I received a letter from 

continued on page 74 
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SCANNER SCENE 
Variety is the Spice 
of Scanning 

RadioShack has brought forth a 
nifty new mobile MHz inhaler 

dubbed the PRO -2046. It's amazing 
how these small mobile scanners can 
now incorporate many of the sophisti- 
cated and advanced features that once 
were the in the exclusive realm of 
desktop units. 

Basically, the PRO -2046 provides 
100 memory channels plus 10 more 
monitor channels. The frequency cov- 
erage takes in the 29- to 54 -, 137- to 
174 -, and 806- to 956 -MHz FM bands 

The IF frequencies are 10.85 MHz 
and 450 kHz. Selectivity at + / -11 kHz is 

-6 dB; at +/ -15 kHz, it's -50 dB. 
Sensitivity is rated at 0.7 µV between 
137 and 512 MHz, at 0.5 µV below 54 
MHz, and 0.8 RV above 806 MHz. In 

the VHF aeronautics band, it is 2.0 RV. 

The PRO -2046 comes in a slick - 
looking package that weighs a tad over 
two pounds. This is a lot of radio for 
any mobile unit. You might want to 
check it out at your nearest 
RadioShack. 

11.111 14C... ,0a....mac, .1.3..ad.,eow, 

,w .-r 1na. n -an. .r or To To Mel 
a.m nw a-e w-w aw 

ro- -r War 
/410:74M1 

RadioShack's PRO -2046 packs a lot of features into a mobile scanner. 

(except for the cell phone bands). It 

also receives the 108- to 137 -MHz 
VHF aeronautics band. The memories, 
which are set up in 10 banks of 10 

channels each, will retain stored data 
for at least 14 days without power. 

Front -panel buttons permit instant 
scanning of preset VHF police, fire, 
emergency, Department of Trans- 
portation, highway, and other public - 
service channels. Of course, you can 
search out new frequencies, too. The 
PRO -2046 allows you to do it in 12 pre- 
set frequency ranges. While it's search- 
ing, it can skip over unwanted data 
signals plus any 20 other user -selected 
frequencies. Normal search/ scan 
speed is 50 channels per second, but 
while searching it will do 100 channels 
per second and, between 29 and 54 
MHz and 137 and 174 MHz, it will sort 
through up to 300 channels per second. 

WHICH ARE YOU? 
Ron Cunningham, of Ontario, 

Canada, wrote to say that his friends 
sometimes tell him that they have 
become bored with scanning. He 
thinks it's because folks seem to get 
locked into one type of listening out of 
habit, forgetting that there are varia- 
tions on a theme. He suggests that if 

you sometimes think that you're get- 
ting into a scanning rut, try mixing in 

one or more other approaches to the 
hobby, just to add some spice. 

You say there's only one approach? 
No way! 

One popular way to use a scanner 
is to spend most of the time monitoring 
the same group of agencies or fre- 
quencies in order to monitor their com- 
munications traffic. 

Another way is to look up the fre- 
quencies of specific agencies and 

BY MARC SAXON 

companies that you have never before 
monitored, especially ones that are 
semi -local to you. Then see if you can 
receive them. Are your skills and 
equipment good enough to drag in 

those stations from the surrounding 
counties? You don't necessarily have 
to be fascinated by the contents of the 
communications traffic. Just pull it in 

and log it. 

Then, another way to enjoy a scan- 
ner is by entering low and high fre- 
quency limits so that the radio can 
search through the spectrum, rooting 
out previously unknown stations and 
frequencies. Who knows what amaz- 
ing new things you might discover, par- 
ticularly in those bands that you 
seldom or never tune -such as 30-44, 
72 -76, and 148 -150 MHz. Search in 

segments of no more than 1 MHz at a 

time, and plan to spend at least an 
hour or two before moving on to the 
next segment. 

A worthy way to participate in the 
monitoring hobby is to concentrate 
one's efforts on a particular category of 
stations, seeing how many you can 
log. For instance, how many different 
law -enforcement agencies can you 
monitor from your location? How many 
hospitals? How many private security 
forces? There you go! 

V LINK COMMUNICATORS 
Several requests have come in ask- 

ing if we know of the frequencies used 
by the 19- channel V -Link handheld 
communicators -license -free units 
intended to look like cellular phones. 
They are said to be sold for about $70 
at WalMart and several other large 
chains, including Toys -R -Us. 

Actually, we did not know the fre- 
quencies for the V- Links. But reader 
Larry Burkett, of Lexington, Kentucky, 
was kind enough to send in a listing of 
all 19 V -Link channels. That solved our 
dilemma, so be sure to keep this infor- 
mation handy. 

Beginning with Calling Channel 1, 73 
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and going through to Calling Channel 
19, the frequencies are: 916.875, 
915.8625, 915.00, 914.0875, 913.3375 
912.000, 910.9125, 910.2375, 
909.3375, 908.500, 907.6625, 907.000, 
906.3375, 905.6625, 904.500, 
903.4865, 903.000, and 902.500 MHz. 

Yes, it looks odd, but it's not an error! 

Calling Channel 1 is the highest fre- 

quency, and the frequencies descend 
to the lowest one at the highest num- 

bered Calling Channel. 

MAIL SACK 
A note from David W. Jones, of 

Citrus Heights, California, provides 
information on the local U.S. Postal 

Service motor -vehicle services channel 
(on- the -road vehicles, mechanics, fleet 

control). The frequency is 164.985 
MHz. David also mentions that the U.S. 

Postal Inspection Service tactical and 

surveillance frequencies in his area 

(see above) are 488.225 and 488.675 
MHz, and notes that the operations are 

in WFM mode. 

AN OLD CUSTOM 
If you have ever monitored 165.2375 

MHz, then you've heard one of the busy 

operational channels of the U.S. 

Customs Service. Field portable and 

mobile units on the frequency identify 
by coded unit numbers that denote their 
type. According to the Radio Monitors 
Newsletter of Maryland (P.O. Box 394, 

Hampstead, MD 21074 -0394), Alpha 
numbers are individual Customs 
Service agents, while India series num- 
bers represent Customs Inspectors. 
Lima numbers are Customs aircraft, 
Mike units are vessels, and Papa num- 

bers denote vehicles. If you hear a Kilo 

number on the Customs channel, it's an 

FBI aircraft. 
It might be worth noting that FBI air- 

craft operating on FBI and other fre- 

quencies usually identify with Idaho 
numbers. In addition, U.S. Customs air- 

craft on surveillance missions often 
identify by the code name Omaha fol- 

lowed by numerals. 
That's a wrap for this month, but be 

sure to join next time. We are always 
looking forward to hearing from you 

with information or questions about our 
hobby, reports on new frequencies you 

have discovered, suggestions or what- 

ever. If it relates to VHF /UHF monitoring 

or scanning, write to Scanner Scene, 
Popular Electronics, 500 Bi- County 

74 Blvd., Farmingdale, NY 11735. 

ANTIQUE RADIO 
(continued from page 72) 

Dave Eley (Surrey, BC, Canada) rec- 

ommending Steinmetz Electronics 
(7519 Maplewood Avenue, Hammond, 
IN 56324; Tel: 219 -931 -9316) as a gra- 
cious and resourceful parts source. 
Steinmetz welcomes inquiries for odd- 
ball items, but asks that they be 

accompanied by a #10 self- addressed 
stamped envelope. 

New to the antique -radio hobby, 17- 

year -old Sean Barton, KBOOVD (RT -1 

Box 247, Troy, MO 63379) has 
requested help with a couple of specif- 
ic problems: 1) What markings were 
originally around the knobs of the 
Philco 39 -35, and where can one 

obtain "Philco Style" square rubber 

shock mounts; and 2) Can someone 
supply a description or a good photo of 
the unusual grille cloth used on the 

Grigsby -Grunow Majestic 130A? 
Joseph T. Coyle (1 South Maple 

Street, Corning, NY) accidentally left 

his AK Model 36 on all night and expe- 
rienced a power -supply meltdown. The 
result: potting goo running all over the 

place. Joe's idea is to build a replace- 
ment supply. He wants to know how to 

determine the operating voltages to be 

placed on the 13 -lead "umbilical" 
cable. An experienced restorer might 
be able to help Joe salvage the original 
supply. 

Another person who sounds as if he 

is just getting his feet wet in the 
antique -radio hobby is about to come 
into possession of an early 1920's 
radio (not specified) and a 1940's 
Philco console. He has asked for 
advice on parts sources and restora- 
tion procedures. Stan Dereska lives at 

5912 Dinwiddie Street, Springfield, VA 

22150. Please contact him if you'd like 

to share your knowledge. 
R. Buchborn (Astabula, OH), Phil 

Fries (Bayside, NY), and anyone else 
who would like to know more about the 

"full wave" crystal set, discussed in the 

October 1996 Antique Radio column, 
might like to try contacting the builder 
directly by mail. He is Gustaf O. Linja 

(848 Eighth Street, Lake Linden, MI 

49945). Be sure to enclose a self - 
addressed stamped envelope if a reply 

is expected. 
That's all for now. In the meantime, 

let us know about the pieces you have 
found or added to your collection. See 

you next month! 

THINK TANK 
(continued from page 70) 

poles than S2. (If you want to change 
the frequency, remember that the 4017 
works up to a few MHz.) 

The output of the 555 is applied to 

the clock input for the 4017 decimal 
counter, which activates its outputs 
one at a time. The linear potentiome- 
ters divide the voltage of each output, 
and thus determine the output voltage 
at a given step point. The schematic 
only shows potentiometers in QO, Q3, 
Q6, and Q9, but for smoother wave- 
forms there should be potentiometers 
at all the outputs except the Carry-Out 
pin. The composite waveform is now 
purified by the filter formed by R13, C4, 

and C5, so the output will be rounded. 
The amplitude is controlled by the 

LM386 audio amplifier's input. If you're 
going to use the circuit for high fre- 

quencies, I recommend replacing the 
amplifier with a 741 or other high -fre- 

quency op -amp, provided you change 
some of the op -amp's external compo- 
nents. 
-Carlos Eduardo Corpeno Dubon, 
Comayaguela, Honduras 

That's a real neat concept. Note 
that if you want more steps it is possi- 
ble to wire in another 4017 and some 
logic so that each counter takes a turn 
counting. Hint: each counter's halt 
input (pin 13) should be connected to 

it's tenth output (pin 11). That output 
should not have a linear potentiometer. 
Also, each chip's tenth output should 
supply a reset pulse to the other chip 
through some kind of pulse generator. 

That's all for this month. See you 
next month with more interesting cir- 
cuits and such. 

"No, I didn't bring extra batteries. These 
are rechargeable types!" 

AmericanRadioHistory.Com



r 

Popular Electronics 
Supplement to Popular Electronics 

May 1997 

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 

E N. FlUI' 

. I IMI NIL N1 LitlI1,1NY NCI J 

100 7 
. 

. RADIO J 
A!, 

HOOKUPS y;. !. 

2 "EDITION 
REVISED 

TNE 
NEW 'MOAN CITY 

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. 

International 
Radio Stations 
Guide 

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. 

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 $7.00 
$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) 5 
Total Enclosed S 

All payments must be in U.S. funds! ET01 
-1 
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SPECIAL 

PROJECTS 
We design /build: modify /repair /consult on 
any device / system / process / project elec- 
tronic / computer / mechanical / optical (eg. 
phone /auto /secuity /Radionic /lab /ens / 
HV /EM /RF /radar /ultrasonic /IR /UV / 
commo) for business and personal /invention 
needs. Describe & include nonrefundable $30 
pre-engineering few-. Time & cost estimates sent 
in 7 -10 days. Conidentiality guaranteed! 

OFF -THE -SHELF 
HARDWARE 

an Eck ystems * Data Card Reader/ Writers 
*RF /EM/ µWave /Radar /Ultrasonic /IR/ 
Light /Sound Detectors/Xmitters/Jammers/ 
Blasters * SecuritydSurveillance * EM Weapon 
Countermeasures * Neurophone/Rife/Crystal 
Radionics * Bug & Tap Detectors/Blasters * 
Lineman's Handsets * Phone Color Boxes * 
Voice Disguisers * ESS Infinity Devices * 
DTMF Decoders *Child Finder * Panic Button 
* Slot Machine Masters * Subliminal Mixer/ 
Amps (Ultrasonic /Infrasonic) * TENS* Hear- 
ing Assistors * Electronic Dowsers *Shriek 
Modules * Ghost Detectors * Vortex Genera- 
tors * Alien Braitblasters * 6th Sense Com- 
municators * Mon! Order Catalog Today!! 

AUTOMATIC 
TELLER 
MACHINES 
ATM crimes, abuses, vulner- 
abilities and defea s exposed! 
100+ methods letailed, include: 
Physical, Reg. E, cher, PIN compromise, card 
counterfeiting, magnetic stripe, false front, 
TEMPEST, Van Esc, tapping, spoofing, inside 
job, super-cool, vitration, pulse, high voltage - 
others. Case histories, law, countermeasures, 
detailed security checklist, labeled 
internal photos, figures. ATMs 
contain up to $250)00 in cash! 

OM I/ 

IOIoO 
wets 00 
$10011 

TOPE. 
SECRET 

CONSUMER TR ONI CS 

Nor 

FOUND IN 

P.O. Drawer 537 Alamogordo, NM 88311 

ORDER TODAY! 505 -439 -1776 
ç: 505 -434 -0234 (ORDERS ONLY) 

Web Adventure: www.tsc -global.com 
Established in 1471. Featured on CBS '60 Minutes,' Forbes, New York Times. 

Add $5 total S/H (US, Canada). Sold for educational purposes only. 
Postal M.O. is fastest VISA, MC OK. COD ($49- $999), add $6. 

PAGER (BEEPER) '39 
MANUAL 
Describes in detail how Pagers 
work, different types and uses, " +. 
frequencies, advantages over '/¡ 
and uses with cellbhones, and 
tips and tricks. F:ow Pagers are hacked and 
countermeasures. *dudes plans for a Personal 
Pocket Paging System ()Emitter and receiver). 

HACKING 3cß Xfell 
Describes in detail how Fax 
FAX MACHINES 

ax 
Machines are hacked an d 
countermeasures. Includes G3 
Fax protocols, commo param- 
eters, compression algorithms, Class 1 & 
Class 2 commands,. Spy Fax Switches Fax Serv- 
ers, FODs /FOCs, and Makeup /Terminating 
Codes. And insights into designing Fax inter 
caption devices and modifying existing Faxes 
into Stealth Faxes. Eye -popping and invaluable! 

PBX 
HACKING 29 
PBXs are hacked to the tune of 
about $8 Billion/yr! PBX 
Hacking' exposer. all issues 
relating to PBX hacking, in- 
cluding countermeasures. This manual 
was featured in Fones Magazine! Shocking! 

VOICE MAIL .29 
HACKING 
Exposes how Voire Mail Box 
systems are used and specific 
ways they are hacked. 
Includes ASPEN, MESSAGE 
CENTER, SIX, GENESIS, RSVP, 
CENTAGRAM, E2, AUDMX, SYDNE's PHONE 
MAIL, CINDY, SPERRY LINK, etc. A must for 
all users, hackers, and securi 

STOPPING 
POWER METERS 
As reported on "60 MINUTES "! How devices 
can slow down (even stop) watt -hour meters - 
while loads draw full power! Device plugs 
into one outlet and normal loads into other outlets. 
Describes meter creep, overload droop, etc. Plans! 

THE LG. MANUAL: External magnetic ways (applied to meter) to slow down 
and stop power meters while drawing full loads. Plans. $25. 

_r 

KW -HR METERS: How watt-hour meters work, calibration, error modes 
(many), ANSI Standards, etc. Demand and Polyphase Meters. Experimental 
results to slow and stop meters by others. A real eye -opener! $25. 

Special! All 3 (above), Only $59! 

BEYOND PHONE 

COLOR BOXES 
Dozens of PCB's de- 
scribed - many circuits. 
Plus Call Forwarding, 
Conferencing, Phreak 
History, Glossary Diverters, Extend- 
ers, Loops, REMOBS, Bridging Heads & 
Cans, Optocom, 3rd Party and many 
other non-box methods - more! $29. 

HACKING 
ANSWERING MACHINES 

All the known ways 
answering machines 
are hacked to listen to 
and erase messages, 
and to convert them into mini - 
VMBs. Plus countermeasures - protect 
yourself from hackers /thieves! $29. 

MIND 
CONTROL 

INTERNET 29 
CONS & SCAMS 
Net cons and related frauds 
now rake in $2 +Billion an- 
nually! Most are done with 
little fear of prosecution. 
Detailed + countermeasures. 

INTERNET ' 
TRACKING & TRACING 
The Net is infected with 
spammers, stalkers, scammers, 
infectors, and other wrongdo- 
ers who hide behind its ano- 
nymity. Learn how to trace them down in 
this comprehensive, eye- popping manual! 

COMPUTER 39 
PHREAKING 
Describes in detail how com- 
puters penetrate each oche; 
and how VIRUSES, TROJAN 
HORSES, WORMS, etc are 
implemented. Dozens of computer crime 
and abuse methods and countermeasures. In- 
dudes disk filled with hacker text files and 
utilities, and the legendary FLUSHOT+ protec- 
tion system. Internet advice, password defeats, 
glossary - much more! Manual + PC Disk! 

BEYOND VAN ECK 29 
PHREAKING 
Eavesdropping on TV and 
computer video signals using 
an ordinary TV described in 
detail. Includes security in- 
dustry reports. Range up to 1 KM. 
Plans include both the Consumertronics and 
the original Top Secret Van Eck designs! 

Fear increases over EM 
and ultrasonic mind 
control technologies - 

especially implants! Many 
more lies published than facts. Secret 
agents are often used for reporting back 
to covert organizations. Learn shocking 
truth about this bizarre phenomena! $39. 

Completely describes every 
known means of credit card 
fraud and scams, + counter- 
measures. Protect yourself! 

PHREAKING 
CALLER ID & ANI 
Details on how they 
work and dozens of ef- 
fective ways of defeat- 
ing Caller ID ANI,'69, 
'57, Call Blocking,67 etc. Also 
describes Caller ID, Orange, Beige, 
Cheese & CF Boxes, ESS, SS7, E -911, vari- 
ous Class services, CN / A, Non Pub DA, 
CAMA, DNR, 800 -ECR, Diverters, LD 
Extenders, Centres - much more! $29. 

CELLULAR AND ' (9 
CORDLESS MODS 
So explosive we can't even tell you 
what its about! See our Catalog for 
our infamous cellphone mod guide 
- detailed, comprehensive, covers 
most makes - 10 times more info 
than any competitors' manual! 

THE It 
HACKER FILES 
Compilation of 100s of the best eye - 
popping articles written by to 
hackers /phreakers. ASCII text. 
Covers every major topic in 
hackerdom! On 3 HD PC Disks! $49. 

UNDER 
UNDER ATTACK! 

Electromagnetic 
/A4j/weapon attacks cause 

rvAnrat 
Gone 

cancer, birth defects, 
and profound psy- 
chological and neurological dis- 
orders! This manual includes actual 
cases of EM attacks (we investigated)! 
Includes how to tell if you are under an 
EM attack, and specific countermea- 
sures. Much morel Shockin. I $29. 

BY AN ORDER OF 

THE MAGNITUDE 
The most comprehen- 
sive, hard -hitting, hi- 
tech survival took ever 
written! Topics include 
electronic, compute; commo, chemis- 
try, weaponry, cryptography, energy, con- 
cealment, revenge, alarm, disguise & ID 
change. Designs, tactics & strategies to 
survive an increasingly dangerous and 
brutal world. Field -expedient use of tech- 
nology in various threat and conflict en- 
vironments and scenarios. $49. 

E 

10 
N ORDER 

N ONI IDE 

THE ULTIMATE 
SUCCESS MANUAL 

OTHER EXCITING TITLES! 
CONS 11 SCAMS $34 
Most comprehensive manual on CRS available! Details 
100s, their many variations, and countermeasures! 

STEALTH TECHNOLOGY $29 
Every known police radar error - stealth method and 
material used to minimize radar and Laser reflections - 
tactic and strategy to fight speeding tickets! 

THE PLACAK REPORT $39 
How to read and decrypt the magnetic flux-reversals on 
popular credit and debit card magnetic stripes. How to'' 
determine the decrypted PIN, PAN, bank number, dates, 
number of uses remaining. No hardware needed! 

HIGH VOLTAGE DEVICES $29 
Many HV device plans: Stun Gun, Taser, Prod, Cane, 
Flasher, Blaster, Zapper, Radar !ammer, Jacob's Ladder, 
Fence Charger, Geiger Counter, Fish Stunner, much more! 

RADIONICS MANUAL $29 
Exciting electromagnetic therapeutic, diagnostic devices 
(mostly experimental). Descriptions, plans, availability. 

ROCKET'S RED GLARE $29 
The moat definite and comprehensive source on solid-pro- 
pellant survival and amateur rocketry, Many plans! 

FREED $19 
How you an get FREE money, land, housing meals, 
medical are, equipment, merchandise, much morel 

POLYGRAPH DEFEATS $19 
How anyone can tell the truth' to a lie detector'. Many 
proven methods to beat the test, and what to avoid. 

SHOCKING! 

How to lie, cheat, 
steal, influence, and 
intimidate your way 
to success! Under - 
paid? Overworked? 
Harassed? Manipulated? Forget job 
performance. This manual outlines what 
It really takes to make it to the top in 
today's corporate BS world! $19. 

ALL NEW Toe SECRET 
CATALOG. FEATURES 

200+ SURVIVAL 
PRODUCTS! WILL 

BLOW YOUR HINDI 
MAIL $3, OR $1 

WITH ORDERT 
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POPULAR ELECTRONICS READERS' 

41% on select items! Take advantage of this Up to tremendous offer. Call today, time is limited! 

To take 
advantage of 
this offer, you 
must supply 
this special 
price code: 

From One Source... 
Test Equipment from Tenma, Fluke, 
Hi-acri, Leader, B +K 

Name Brand and Low Cost Generic 
Technician's Tools 
OEM and Generic TV /VCR repair parts, 
and over 10,000 Semiconductors 
Gaming and Amusement Repair Parts and 
Accessories, Computer Hardware, Software, 
LAN Products and Printer Repair Parts 

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, 
Japanese and American semiconductors, over 
30,000 items in all, stocked and ready to ship. 

SAVfik, 

Autoran in DMM V 

Alt 
3fß digit LCD DMM features 34 segment 
bargraph, AC /DC voltage measurement 
to 600V, AC /DC current to 10A and 
resistance to 32Mohm. Includes 
protective holster. Input impedance 
10Mohm. Requires 9V battery. 
#72 -2050 
Reg.$4245 sales39.95 

Prices Effective March 19, 1997 through May 31, 1997 

Hours: M -F 7 a.m. -9 p.m., Sat. 9 a.m. -6 p.m., EST. 

Aluminum Tool Case 
Heavy -duty case is made of lightweight aluminum 
and designed to take rough fibód use. Attractive 
black finish holds up after years of use. Measures 
19'x14 "x6'. 
#21 -3460 Reg,S4# Sales32.95 

144 timid 

ü I 

RF Demodulator 
The perfect solution to today's home theater 
applications. RF demodulator receives channel 3 
in and gives you audio /video Ire level out. 
Operates on 16VDC, with included adaptor. 
Use your equipment to its fullest. 

*33 -2060 Reg.S4$4 

TENA 
Digital 
Solder Station 
Ideal for most soldering 
applications including 
static sensitive devices. 
Closed loop control cnd 
digital readout offer precise 
operation from 320 -900° F. A va ety 
of replacement tips are available. 

s69 95 #21 -1590 Reg. S 11 Sale 

\ 
SAV 

sales39.95 

For com3lete information on the items listed, 
or a free catalog, call... 

1- 800 -543 -4330 
MCM ELECTRONICS® 
650 CONGRESS PARK DR. 
CENTERVILLE, OH 45459 
A PREMIER FARNELL Company 

'40111 MCM Electronics is now 

BSI 

Same Day Shipping! 
In stock orders received by 5:00 p.m. (YOUR TIME), 
ore shipped the same day from distribution centers 
near Reno, NV and Dayton, OH. 

Re* 
Premier Distributor 

Certificate No. RS #35690 

Authorized 

Panasonic 
Quasar /Technics 

Oricinal Parts Distributor 

CODE: POP40 

CIRCLE 149 ON FREE INFORMATION CARD 
77 

AmericanRadioHistory.Com



78 

AMAZING ELECTRONIC & SCIENTIFIC DEVICES 

Plans Ready -to -Use 
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 Listene' 

Optical Projects 
12/115. 

Science Project 
LAS1 KM 1 mw, low cost Kit $69.50 
LGU6K 2 -3mw Kit $119.50 
HNE70 5 -7mw, ready to use $299.50_ 

Ion Ray Gun 
Project Energy! 

Star Wars technology'1demonstrates 
weapons potential. IOG7K Kit/Plans$99.50 

4000 Volts 10ma High Voltage 

Module - Ready to use - for many projects 

from hoverboards to pyrotechnics. 

MINMAX4 While they last! $19.50 

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 C' 
Levitate an object! 

++ 

Great science fair project. 1 

GRA1 Plans $15.00 
GRA1K Power Supply Kit/Plans $99.50 
GRA10 Assbld Kit/Plans $149.50 !' 

Includes text bec,, ., ' d'' . ,, ,,n 

"Talking" 
Plasma Globe 
Spectacular color. Pulsates to maSic, ' ' 
sounds!. 8-9", with intensity and sound 

controls. PLASMAI Ready to Use .$79.50 

} 

to Easy -to -Build Kits 
ATTENTION: Experimenters & Researcher t 
Anti -Gravity, Rail & Coil Guns, Mass Warping, 

e 
I 

Levitation Research, Exploding Water, Propulsion Drivers. 
Lattice Snapping, EMP etc. Loss -less Energy Charger r with triggered spark switch. Adjustable 500 to 3KV out 

Charges up to 25KJ Programmable Outp It 

HEP1 Plans $15.00 
HEP1K Kit/Plans with 500J $399.50 
HEP10 Lab Assembled - to your spec's. 
Write. call or fax for price & delivery 

71 p 
HEP10 1w 

sh wn connected to potential ra. 

Solid State 
Tesla Coil ii 1 

Generate fiery electrical 
plasma discharge 

Powers light and 

objects without contact 

Experiment with electrical and mechanical 
fields. TCLS Plans $8.00 
TCLSK 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 514.95 

TACT /CAL EL EC 
Cybernetic Ear!! 

Enhances normal 
hearing 3 -4 time, 

Adjustable volume contra.. 
fits easily into either 

ear. Many, many uses 
Ready to Use! 

CYBEREAR ....$19.95 

3 Mi Telephone Xmitter 
Tune -able 80 -130 Mhz Undetectable I 

Only transmits when phone is used 

VWPM7K Kit/Plans $39.50 

Extended 
Play 
Telephone Taping System 

Tapes Phone Conversation Extends 
Tape X4 Check Local Laws before using! 
TAP3OX Read to Use $84.50 

3 Mi Tracker Transmitter 
Tunable Output 

Uses FM Radio 

Excellent Signal Beacon 
HOD1K Kit/Plans 539.50 

Window Bounce Laser Listener 
Aim at window and listen to sounds from 
reflected light. CAUTION - Not for illegal 

use. LWB3 Plans S10.00 
LWB3K Kit/Plans S149.50 

(,k 

ALLY 
KNEW) 
Telephone 
Line Grabber`/ 

Infinity Transmitter 
Use tone phone anywhere 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 Ready to Use $149.50 

3 Mi Voice Transmitter 
Ultra- Sensitive Mike -, 
Crystal Clear 

Tunes 80 -130 MHz. 

FMV1K Kit/Plans S39.50 

"Drop -In" (1mi) ., 

Telephone 9 %'á 

Transmitter 
Easily tunable over FM radio. Never needs 

#DROPIN KiUPlans $ 19.95 

HIND CONTROL! H; < 

Places subjects under your ${ ® 

control. Programmable audible tt 
& visual stimuli with biofeedback, Induces 
strange á bizarre halucinations without 
drugs. Caution - not FDA approved. 
MIND2 Plans $15..00 
MIND2K Kit and Plans 549.50 
MIND20 Assembled Unit S69.50 

INFORMATION 
UNLIMITED MC, VISA, COD, Checks accepted Please add $5.00 S & H 

Long Range 
"Ultra -Ear" 

Parabolic Mie 
can hear a 

distant 
whisper! 

20" dish uses satellite :UG Mother 
technology to capture 's. Nature! 
distant sounds. PM5 Plans $ 800 
PM5K Kit/Plans $149.50 

Optional Wireless Retrofit transmits 
captured sounds to an FM radio. 

WM5K Kit for Wireless Option ....$29.50 

FireBall Gun 
Shoots flaming ball - two s 
capacity. Great for special effects and 
remote fire starting. CAUTION REQUIRED! 
FIREBALL Plans (dangerous product). $10.00 

See In Total 

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 classified as a 

firearm! EGUN1 Plans $20.00 

We can design and build 
high voltage systems 

- to your specs! 
Call or fax us with your requirements! 

N/cs 
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 

DARKNESS! 
High Quality IR Night Vision 

Scope with IR illuminator. 

SD10 Ready to Use $199.50 

PANTASTic 
HT ESS= 

High Quality Laser Pointer 
LAPN64 15mw eque, 2000' $39.50 
LAPN61 50mw euv, 4000' $84.50 

1000' Potato Cannon 
Not a Toy! Uses electronic or piez 
ignition. CAUTION REQUIRED! 
POT1 Plans (dangerous product) ... $10.0' 

Shocker 
Force Field/ 
Vehicle 
Electrifier 
Make hand and shock balls, shock wands 
and electrify objects. Great payback for 
those wiseguys! 
SHK1K Easy to Assemble Kit $19.50 

Electric 
Charge Gun 
Life is Precious - 

PROTECT IT! 

Stuns & immobilizes attackers 
15 feel away! Check your state, 
laws for legality. More knockdown' 
power than most handguns. No 
permanent injury. ID coded. T; 

ECG1 Data 0 
(Creditable to perch) $10.00 

ECG10 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 03031 

Phone: 603 -673 -4731) FAX: 603 -672 -5406 

VISIT US ON THE WEB! 
http: / /www.amazingl.com 

CATALOG! 24 Hour Phone 
FREE with Order or 800 -221 -1705 

send S1 P &H Orders Only Please! 
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'CODE PE96 
PLEASE MENTION 
WHEN ORDERING 

Items are subject to availability. 
Prices are subject to change without 
any prior notice. 

FLYBACK 
TRANSFORMERS 

UNIQUE REALTIME 

OSCILLOSCOPE 
BUILT -IN FUNCTION 
GENERATOR 

Order N °50 -820 
1 . 

fT I6w 
1 MHZ FUNCTION 
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 syrc. separator Jittless trigger circuitry 

CH1 signal output terminal avaiable 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 50:2 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 sequence 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 Uncalibrsted continuous control between steps 

of at least 1: 2.5. 

AI .I. IOLI FREE 
1 -aOO -325 -22(4 

$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 NQ 56 -500 

11" Long Wire Lead 
Insulated 11'2" Alligator Clips 
20 Gauge Wire Size 10 Leads 
BLACK, GREEN, RED,YELLOW, WHITE 

Replaces 
GOLDSTAR 154 -074R 

ORDER N° 63 -0189 

2 -_ _ 

40, = 

TUN -O -WASH® 

ORDER N4 30 -0100 

7, 
(CFC fer) 

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) 

`5 20MHz DUAL TRACE 

Manuf # OS-9020G 

cc_' 

VCR ALIGNMENTTOOL KIT 

ORDER # 50 -888 24.E 
T4 ..aa21,4* .141. 

VCR Head puller 
Retaining ring 

remover 
Spring hook 

Micro screwdriver 
Hex key set Fitted vinyl Soft zippered case 

Dimensions: 91/2 "(W) X 121/41L) 
7 Assorted head & guide aligners 
3 Reverseable screwdrivers (Small -Flat- Philips) 

SOLDER WICK 
Solder Remover s. 
Length 5 Feet 

ORDER NQ 51 -1050 Min. 2 pcs. 

850 

TEMPERATURE CONTROLLED 
SOLDERING STATION $64 

Adjustable Temp.: 300 °F - 790 °F - 150 °C - 480 °C 

Grounded Tip for Soldering : 

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

ORDER No 51 -1035 

DIGITAL MULTIMETERS DALCO 
NEW! D44'ß 

Overload protect 1000VDC or 
peak AC on ai 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 500 DC Voltage 
200mV, 2V, 20V, 200V, 1000V 
AC Voltage 200mV, 2V, 20V, 
200V, 700V 

ORDER NQ 50 -815 

LOGIC Probe allINEW 
ORDER Na 51 -1015 

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

SOLDER ROLL 
1 LB Spool 
370 deg F melting point 
Fastest solder 
Alloy 60/40, tin lead, non 
corrosive flex, Diam. 1.2mm ; ` 

ORDER NQ51- 10051 - 
Universal Audio /video Remote 
ORDER W82-1055 

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 al- 

lows time to replasce batteries without re- 

programming Programming reminder sticker 
inside battery compartment Sleep time for 60, 

30, or 15 minutes(according to your TV) Set key 

recessed to prevent accidental deprogramming 
Spanish instruction included. Requires fot_ r AAA 

Batteries (not included) 

MAGNAVOX 
Smart. Very smart 

Cable (11 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 45 ON FREE INFORMATION CARD 
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WORLD' 
S i LLEST 

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, 1 used expensive 
Pelco, MVP, and Supercircuits. 
the VidLinks in power, 
value. Thank you." R. Leslie, 
"The best... Incredible color, 
to use... cool." P. Davis, 

Actual 

9 Volt 
Battery 

i 

Live Remote Video 

wireless units from 
Nothing approaches 

picture quality, size, and 
CCTV Installer, NY 
resolution... very easy 

Movie Props, CA. 

Size!!! 

S 
V 

Vvk 1 

we Ifitto Watt,* 
WkosTratturvito 

cars se 

From $99.00 
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 
S169.00 Pro Grade Japanese Quality! 
. "` Audio Module Now Available. Call. "' 
Check/MO. COD +55.00, S &H S5.50 

AEG I S #671 -1225 E. Sunset Dr. 
RESEARCH Bellingham, WA 

V 98226 -3529 USA 

1- 604 -224 -0416 
Visit our virtual catalog on the INTERNET at: 

http : / /www.lynx.bc.ca /virtualspy 

Forest 
FF Elettroni 

1nc. 

Are you overpaying . . . 

... your cable company? 

You 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 

111111111111! 

ARE YOU LOOKING FOR a 

NEW AND MOST 

hard to find 

11/ 

INNOVATIVE PRODUCTS? - 

world wide products unique ÿr,. 

IF SO, WE HAVE JUST THE RIGHT PRODUCTS FOR YOU, 
PRODUCTS FOR ALL AGES CAN BE FOUND IN OUR CATALOGS 

TOSHIBA, NUREALITY, QUORUM, FUJI, PANASONIC,AND SO 

glieTHE BEST KNOWN BRANDS SUCH AS IBM, ACER. ARMNOTE, 

MUCH MORE, WE ALSO CARRY A WIDE RANGE OF PRODUCTS 
LIKE COMPUTERS KEYBOARDS MODEMS MONITORS 

CHIPS 

\ 
SSCABLES 

COMPONENTS 
ADAPTERS , 0000`1 CD ROMS HARD DRIVES ' 

FAXES SCANNERS LAPTOPS 
TOYS BUSINESS OPPORTUNITIES 

SECURITY ALARM SYSTEMS 
ALL YOU HAVE TO DO IS SEND 59.00 U.S 115.00 CND TO 
BECOME A LIFETIME MEMBER OF THE GREAT SELECTION 
OF PRODUCTS THAT MANA ELECTRONICS HAS TO OFFER, 
NSTEAD OF SEARCHING, WE SEND IT RIGHT TO YOUR HOME! 

' 
PRODUCTS ARE FACTORY FRESH, WARRANTIED AND REFUNDABLE. 
WE OFFER DEALS, DISCOUNTS, PROMOTIONAL GIFT ITEMS TO OUR ,\ ' MEMBERS WHILE ARE IOG 
THE NEWEST AND MOST 

YOU 
INNOVATIVE 

CURRENTLY 
ELECTRONIC 

UPDATED WPRODTH 

UCTS 
CATAL 

AVAILS 
OF 

A- 
BLE TODAY' 

Only $9.000.5 $t5.00CND 00 DAY REFUND. 

order now! a.0 (:F 1 ', FRI F Pt A' 

OM. - 
I 

BMA RD 
l B GA ELEG iHT RD 

SE,. (HEVI'E OR.MONFN ORI,. N I 
me A w 9 P.O. Box 67002 RPO Maples { ` " , ao,.,,._s Winnipeg MB R2P 2T3 

(204)- 697 -3488 t. 
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ALFA ELECTRONICS :Ql t "' iL. 
iL II 

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-5OmF 
Measure AC volt to 20kHz 
5000 counts, 0.1% basic accuracy 
Auto/manual range, fast bar graph 
Min/ llax/Ave/DH/Relative/Zoom 
Auto power off 
Input warning 
Splash proof 
Volt amp, ohm, logic, diode, Cuutinuuty 
Ruggerdized use 
Rubber holster included 

LCR Meter 131D 
$229.95 

Most Advanced LCR 
Dual display: L/O or C/D 
Inductance: 10m H- 10,000H 
Capacitance: l OnF -1 OmF 
Resistance:10O -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 

® we,. .a r, 

o` 

DMM A91 
$49.95 
NOW $39.00 
phis Free Case 
Solar Cell Powered 
Large Display 
Diode, Continuity 
Voit, Amp, Ohm 
Data Hold 
Auto power off 
7 functions, 19 ranges 
3.5 Digit 0.6% accuracy 
Auto/Manual ranging 
Energy saver 
Student & hobbyists favor 

LCR Meter 814 
$189.95 

Best Resolution LCR 
Inductance: 200uH -200H 
Capacitance: 2009F-20,000uF 
Resistance: 20 -20MQ 
Resolution or 0.1 uF, 0.1 pF, and 
Imo are 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 

$25.00 
Padded deluxe case $6.00 

DMM 20 
$74.95 

Inductance: 2mH -20H 
CapeàW>oe21F -200uF 
Resistance 200.200M0 
Fregncy. Zie z -20MHz 
3.5 0.9% 

rra 
assay 

DC/A Cunt and Vohs 
Transistor hFE, diode est 
Continuity, Duty % 
Peak hold/Max 
Ruggerdized case 
Rubber holster 58.00 

Full line of DalAs, 
economy, compact, 
ruggerrddized, solar cell, 
sutomotive heavy duty, 
industrial, electrical 
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 79 11 $175 
Fluke 29 II $175 
Fluke 76 $175 
Fluke 87 $287 
Fluke 887 $1199 

Scope Meter 
Fluke 97 $1785 
Fluke 105 $2799 

Frequency Counter 
FC -1200 $129.95 
Fraq 10Hz1.25GHz 
Display: 8 digit LCD 
Penod: 0.1uµss.-0.p 1s 
Records Max/Min/Average 
Data hold, relative mode 
Telescoping antenna $8.00 
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 
8 EMF adapter, Sound level meter, 
Frequency counter, SWRfield 
strength/power meter, Dip meter 

4 

20 MHz Oscilloscope with Delay 
Sweep PS -205 $429.95 
Dual Trace, Component test, 6" CRT, X -Y Operation, TV 

Sync, Z- Modulation, CH2 Output Graticule 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 
P5-405 40 MHz DELAY SWEEP $569.95 
PS-805 80 MHz DELAY SWEEP 5769.95 
P5-1000 100 MHz DUAL TRACE $999.95 
Scope Probe:80MHz x1, x10 $15, 100MHz x1, x10 522 

250MHz x1, x10 $29, 250MHz x100 539 

DC Power Supply 
PS-303 $159.00 
O -30 VDC , 0-3A output 
Constat voltage & consent current mode 
0.02% + 2mV line repuYYon 
0.02% 3mV toed repulsion 
t mVms noise and ripple 
Start circuit and overload protected 
PS -8200 with dgiW voltmeter $179.00 
Also warble: 30V/SA 60V/3A, 60V/BA 

16V/10A, 30V /10A 

rAumF.+n re ..-S W ' 111111111111111111I1111111IR 

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

DS -303P avi RS-232 irkerface $1,049.96 

Switch/bid 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, Rol, Save al , Saw CH2, Pre Tap 

Plotter control 

. -. DC Power Supply Triple 
Output PS -8202 $499.95 

..,..x Two 0-30 VDC , 0-3A outputs 
One fixed 5VDC, 3A output 
Capable of Widepadat or Vaddng opereion 

- 
, I q Constant voltage and consent Ment mode 

Men NEVI UM 
3 ti c 

./16 

RF Signal Generator 
SG -4160B $124.95 
100 kHz- 150MHz sinewave in 8 

ranges 
RF Output 100mVrms to 35 MHz 
Internal 1kHz, External 50Hz- 
20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 
Output Impedance: 50 Ohm 
Size: 5.991 x9.8W x8.1 D 

RF Signal Generator 
Counter SG- 4162AD 

$229.95 
Generates RF signal same as 

SG -41806 
8 digit frequency counter 1Hz - 

150 MHz for internal and external 
source Sensitivity <50mV 

Far data) meters for vol and arrest display 
t]cceie t reptaron and low ripple 
Short etcltt and overload protected 
leso averiad$: 30V/5A tiple output 5549.98 
Dual tacking 30V/3A, 30V/BA 60V/3A, 60V/BA 

Audio Generator 
AG -2601A $124.95 
10Hz -1 MHz in 5 ranges 
Output 0-8Vrrns sineweve 

0- 10Vp -p squarewave 
Synchronization: +3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz - 50kHz 
0.5 % 50Hz - 500kHz 

Output impedance: 000 ohm 

Audio 
Generator /Counter 
AG- 2603AD $229.95 
Generates audio signal same as 

AG- 2801A 
8 digit frequency counter 10Hz- 
150MHz for internal and external 
sources Sensitivity <50mV 

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 

Function Generator 
FG -2100A $169.95 
0.2 Hz -2 MHz in 7 ranges 
Sine/square/triangle/pule/ramp 
Output 5mV- 20Vp -p 

1% distortion, DC offset± 10V 
VCF: 0-10V control f eq. 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 
Sveep:Linear10:1/Log 10:1 20ms -2s 
AM Modulation 
Gated Burst Voltage Control Gener. 
Generator Control Voltage 8 6 digit 
counter 1Hz-10MHz for internal 8 
external sources 

1 YEAR PARTS AND LABOR WARRANTY 

CALL I WRITE I FAX FOR FREE CATALOG 
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Unipolar, two phase, 6 lead 
stepper motor. 53 ohm coil 
Operates well on 12 Vdc. 
15 degrees per step. Motor 
body is 1" diameter X 0.5" 

- 
0.08" (2mm) diameter 
shaft is 0.365" long. The shaft is covered 
with a threaded plastic sheath (0.25" dia X 
0.75" long) which acts as a worm gear. This 
mechanism, is easily removable. Rect- 
angular mounting bracket, 1.73" X 1.10 ". 

50 CAT# SMT -21 

each 10 for $12.50 

82 

ALL 
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Low Low Price! 
25' BNC -BNC CABLE 

03311Em=\111EIM 
25 foot RG58 -A/U, 50 ohm co -ax cable with 
male BNC connectors molded with strain reliefs 
on both ends. Ideal for studio, lab or communi- 
cations use. Inquire for quantity pricing. 

each 

CAT# CBL -25 

10 for $45.00 

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 

S -VHS VIDEO CORD 

4' cable with miniature 4 pin mini 
DIN plugs on both ends. 

CAT# CB -363 

$3ó 
each 

10 for $25.00 
100 for $150.00 

"HI -8" VIDEO CASSETTE 
(USED) 

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. 

QUALITY 
PARTS 

FAST 
SHIPPING 

DISCOUNT 
PRICING 

NOTEBOOK COMPUTER 
CARRYING CASE 

Great looking, padded 
carrying case, suit- 
able for most 
notebook 
computers 
or similar 
equipment. 
Black 
leatherette exteri- 
or with separate zip- 
pered compartment for 
papers or accessories. 
Detachable nylon web shoulder strap. Interior 
space is 13.5" X 9" X 2.5" 75 

CAT # CSE -12 $ V each 

EDGEWEW PANEL METER 
FS =1 MILLIAMP 

Beautifully constructed edgeview 
meter movement. 2.75" X 0.8" 
face. Scale is labeled 
"BEATS /MINUTE" and is 
calibrated from 50 -150. It 
can be easily removed or 
reversed to create a blank 
scale. The black bezel is 3.53" X 1.33" and can 
be adjusted or removed. 0.1" thick clear plexi- 
glass case. Maximum case size behind mounting 
plane: 2.75" X 1.18" X 2.18 ". 50 
Solder lug terminals. $5 each 
CAT # MET -48 

13 WAY CROSSOVER, INFINITY' 
Designed for Infinity Studio Monitor, 
"SM- 112 ", 3 way, 8 ohm speaker 
system. Rated for 10 -175 watts. 
Crossover frequencies at 900 Hz 

and 5,500 HZ. Auto -reset cir- r cuit breaker protection. 
;), Matte black plastic front 

' panel assembly is 6.75" 
X 3.6" and has a control 
for tweeter level adjust- H? 
ment. Fits a cut -out of 
5.4" X 2 ". 

$3óöh 
CAT # VCU -8 

110 for $28.00 100 for $250.001 $7e5aoch CAT# LX -112 

CALL, WRITE, FAX 
or E-MAIL For A Free 64 

age CATALOG 
Outside the U.S.A. send $2.00 postage. 

THE INSULTINATOR 
A Programmable Electronic 

Insult Machine 

"You're A Completely 
Slobbering Greasy 

Dweeb!" 

"You're a totally ugly 

gross boring nerd!" 

A Totally Freaky 
head. 

WackY Bone 

Hand -held voice synthesizer plays a variety 
of insults which can be altered by selecting 
various programming buttons. Thousands of 
possible insults. Even though no profanity is 
used, a major nationwide retailer rejected 
these as being too insulting for their cus- 
tomers. Wild green and black case with belt 
or pocket clip. Includes 3 AA batteries. 
Attractive display package. 

$49 
each 

CAT# INS -5 

case of 24 
$4.50 each 

I SMALL STEPPER MOTOR J 

NEODYMIUM MAGNET 

Aprox. 1.86" X 1.02" X 

0.08" thick. 

CAT# MAG -26 

each 

w 
25 for $31.25 

100 for $100.00 

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.corn 

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. 

111. 

por.wca 

MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E -MAIL or Fax YOUR LIST 
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R(1ROW . Many of our kits are 

available completely built! 

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 buffered 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" e 1 

WM2 KIT $14.95 

MICRO -MINIATURE 
PHONE 

jlll»> 
s 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 it properly 

installed. Unit has surface mounted parts, you 

install the leaded parts. Size .45 'x .6" 

MMPT2 KIT $29.95 

MICRO- MINIATURE 
WIRELESS MIKE 

7. So small you could hide this one 

on some real bugs! It's the small- ;,' est we've ever seen. With its 
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 

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 

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. Tum 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 swisch more power see our Triac (TP -1) 

or Relay (RP- 1)Power kit. 

TC -2 KIT $7.95 

PHONE 
TRANSMITTER 

/ p 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 

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 

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 529.95 KIT $10.95 

.. STROBE LIGHT 
Do you need an attention 

.... getter, warning light,or 
1 h . 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 

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 

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 KR $29.95 

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 

WIDE BAND 
PRE -AMP 
Uses PCB and surface 

mount technology for better 

performance. Use for scan- 

ners, HT'S, 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 regL,irement: 12v @ 6Ma 

WBA-6 KIT $19.95 

1'ì 
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 

r.testerCaid 

VISA. 

ELECTRONIC CALL 317 -291 -7262 FAX 317 -291 -7269 

RAINBOW INTERNET:www.rainbowkits.com 
eN 
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CALL TOLL FREE C &S SALES (800) 292 -7711 orders only 
Se Habla Español EXCELLENCE IN SERVICE 

ALL - !Y-1 
A FREE 60 PAGE 

CATALOG! 
201 

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 
S89.s5 

Tools Included: 
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 

/ / 
f 

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 
1Hz 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 
10 -30V @ 3A, 15V @ 1A, 5V @ 2A) 

Auto Ranging Hand -Held 
DMM w/ Bar Graph 
Model EDM -163 

$9995 
7 Functions with data hold 
Compares to Fluke Model 7711 

$479.9 

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 

Model XP -581 
4 Fully Regulated DC Power Supplies In One Unit 
4 DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A 

1 Variable - 2.5 - 20V @ 2A 

°85 
Fluke Multimeters 

70 Series 80 Series 
Model 7011 $69.95 Model 83 $235.00 
Model 7311 $97.50 Model 85 $269.00 
Model 7511 $135.00 Model 87 $289.00 
Model 7711 $154.95 
Model 7911 $175.00 

B &K Precision Multimeters 
Model 391 $159.00 Model 388A $99.00 
Model 390 $139.00 Model 2707 $79.00 
Model 389 $109.00 Model 2860íC" $85.00 

PT-223K 
$15.95 

Phone kit 
with 
train- 
ing 
course. 

Fiber Optics 
Technology 

with training course 
Model F0 -30K 

$1995 

Model AM /FM -108K 
Transistor Radio Kit 

with training course 

$29.95 

M -1005K 
Compact 

Multimeter 
Kit 

$1 9 95 

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% 
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 WI I HOOT NOTICE 

CIRCLE 32 ON FREE INFORMATION CARD 
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FREE PROBES 
WITH ALL 
SCOPES 

B &K Precision 
Scopes 

60MHz ANALOG WITH DIGITAL STORAGE 
are «a .rid mesana 

Model 2560 pon 
/e reel time eampl;nc 
apulvalanl time 

sampling (at ON.) 

oriole vla RS -232 pon 
any 

R $1995 

20MHz ANALOG WITH DIGITAL STORAGE 
zoegR: ereeg omewlmn 

Model 2522A 
channel 

ran. 
2K memory parent -/ , 3.Owlx equivalent e umpllnç 
Prwtrlgger caper. 

421111 $869.95 

100MHz THREE.TRACE 
. 1mVItlIVIGOn aeneltMry 

Model 2190A . sw.epe lo s,wdrve.;on 
Duel time lame 
Signal delay 121e 

ISKV accelerating voltage 

$1379.95 

80MHz DUAL-TRACE 
t vearve.lon..reum;n 

Model 2160A . sw«pe lo snumwsen 
Dual lime Oase 

an eMeY lin. 
V moaalspens two signala u,,.o 
taled In e.gwrcy. 
Comp>rnent laser 

$949.95 

40MHz DUAL-TRACE 
y MAI/division 

Model 1541C vld.o sync separators 
2 -aaie Input 
Single Sweep 

mil V mode displys two egnals untie 

leise m frequency ncy 
Component 

60MHz, CURSORS & READOUTS, DUAL TIME BASE 

Model 2280 a2°N r 
sea n 

.d 
23 wl,rel.d ren ge main ame base 

sere a m» 
2 s9nae unre 

Ced 
ency 

ompaene 
Lese Input 
Single amaso 

$1225 
20MHz DUAL.TRACE 

Model 2120.2 Year Warranty 

Special $389.95 
Model 2125 with delayed sweep 

$539.95 
I mvdrvislon sensarvit 
ouno -NORM triggered sweet, operation 

AC. WO. WV and roe coupling 
Cen«atee 10 step 11mobese with at 0 

magnifier 
- compact loworoale design 

,.r 

OSCILLOSCOPES 
Lowest Prices of the Year! 

ALL OR WRITE FO 
A FREE 60 PAGE 

CATALOG! 

Quality Scopes by Elenco 

60MHz 
DS -603 $1350 
Analog / Digital Storage 
20MS /s Sampling Rate 

S -1360 $749 
Analog with Delayed Sweep 

01 

///NN/l(l1rN1lrr-+e°1 

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 

r OSCILLOSCOPE SELECTION CHART 

ANALOG 
Model Bandwidth 

MHz 
60 
40 
40 
25 
25 

S-1360 
S-1345 
S-1340 
S-1330 
S-1325 

DIGITAL STORAGE 
Model Bandwidth 

MHz 
DS-303 
DS-61)3 

30 
60 

Sensitivity 
(max) 

1 mV/div 
1 mV/div 
1 mV/div 
1 mV/div 
1 mV/div 

Analog 
Sen (max) 

1 mVidiv 
1mVdiv 

No. of 
Channels 

2 

2 

2 
2 

2 

No. of 
Channels 

2 
2 

Sweep Rate 
Max ns /div 

1 Ons /dtv 
iOns /div 
1 Ons /div 
1 Ons /div 
1 Ons /div 

Sampling 
Rate 

20MS /S 
20MS /S 

Delayed 
Sweep 

Yes 
Yes 
No 
Yes 
No 

Video 
Sync 
Yes 
Yes 
Yes 
Yes 
Yes 

Memory Internally 
Channel Backed Up 

2K Yes 
2K Yes 

Component 
Tester 

Yes 
Yes 
No 
Yes 
No 

Beam 
Find 
Yes 
Yes 
No 
Yes 
No 

Pretrigger Output 

0, 25, 50, 75 RS232 
0, 25, 50, 75 RS232 

Time 
Base 

2 

2 

2 

1 

Affordable Spectrum 
Analyzers by B &K 

500MHz Series 1.05GHz Series 
Model 2615 - $1595 
Model 2620 w/ tracking 
generator - $1895 

Model 2625 - $2395 
Model 2630 w/ tracking 
generator - $2995 

-. AT PRICES T IS LOW T EY'LL BE GON s HITACHI SCOPES 
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 5400 

V -695 - 60MHz w/ Cursors 
Was $1815, 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 $365 

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 

CIRCLE 32 ON FREE INFORMATION CARD 

Fluke Scopemeters 

91 $1225 
92B $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 NOTIC 
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A/ 

EARN 
MORE 

MONEY! 
Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

OQ 
°I ,,. .sar1 

Earn up to 
$60 an hour 
and more! 

t\ 
Learn at home in spare time. 

fr- No previous experience needed! 

No costly school. No commuting to class. 
The Original Home -Study course prepares 
you for the "FCC Commercial Radio- 
telephone License." This 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 

commanD PRODUCTIOnS 
FCC LICENSE TRAINING, Dept. 240 I 

P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME 

ADDRESS 

CITY STATE ZIP 
86 L .1 

CALL 1 -888- 561 -4796 
FOR ALL YOUR CABLE TV NEEDS 

GET THE COMPLETE PICTURE 
ORIGINAL EQUIPMENT 

TEST ACTIVATORS 
FILTERS (97,106,108,110) 

REPLACEMENTS FOR ALL SYSTEMS 
HAVE MAKE AND MODEL NUMBER READY! 

,..._I,,r 

© 

GUARANTEED LOW PRICE! 
* *SAME DAY SHIPPING ** 

CALL NOW 1 -888- 561 -4796 
1 YEAR WARRANTY ON ALL PRODUCTS 

VOID WHERE PROHIBITED 
Anyone implying theft will be denied assistance 

Low Cost CAD Software 
for the IBM PC and Conlpatihlrs 
Now In Windowsr "l 

«u Design & 
Simulation 

PCB Ill. 
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 SuperSIM+ for only $399. Library parts 
include TTL, CMOS and ECL devices. 
Circuit board artwork editor and autorouter programs (SuperPCB), starting at 
$149. Produce high quality artwork directly on dot matrix or laser printers. You 
can do boards up to 16 layers including surface mount. Includes Gerber and 
Excellon file output. Autorouter accepts netlists and placement data directly 
from the SuperCAD schematic editor. 
Low cost combination packages with schematics and PCB design: 2 -layer for 
$399, 16 -layer for $649. 
DOS version available. 

Write or call for free demo disks: / 
M ENTAL AUTOMATTON, 

5415 - I36th Place S.E. 
BBellewe, wA 98006 

(206) 641 -2141 BBS (206) 641 -2846 
httpi /www.mentala.com 
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E-Mail: xpressCpartsexpress.com 

Check our catalog for a 
full line of X -10 Home 
Security and Home 
Automation products. 

Weller WLC100 Soldering Station 
The Weller WLC100 solder station is 
ideal for the professional, serious hob- 
byist, or kit builder who demands 
higher performance than usual of a 
standard iron, but without the high cost 
of an industrial unit. Power is adjust- 
able from 5 to 40 watts. Includes 40 
watt pencil iron. UL approved. Net 
weight: 1 -3/4 lbs. 

#PO- 372 -120 

-1id si.- 

Welei 

SUPER 
VALUE 

$3995E. 

"The Sound Bridge" FM Stereo 
Wireless Transmitter 
The Sound Bridge is a mini 
FM wireless transmitter that 
can be used to broadcast 
stereo sound from any au- 
dio source like portable CD 
players, TVs, electronic 
games, CD -ROM, even 
computer soundcards, to 
your home stereo receiver! 
Adjustable from 89 to 95.5 MHz. 

#PO- 249 -220 $1495EACH 

P. 

3 Way Indoor /Outdoor 
Speaker System 
These are the best sounding little speakers you can find 
at anywhere near this price! Perfect for rear channel use 
in a home theatre system or for outdoor use. Features 
4" polypropylene woofer, 2" polycone midrange, 3/4" 
dome tweeter housed in a weatherized polystyrene en- 
closure. Frequency response: 90- 20,000 Hz. Imped- 
ance: 4 ohms. Power handling: 30 watts RMS /60 watts 
max. Mounting brackets included. 7 -1/4" H x 4 -5/8" W x 
4 -3/8" D. Net weight: 6 lbs. 

#PO-319-020 (Black) 
#PO-319-025 (White) S4SeDPAIR 

Compere 
To Special 

$2995PAIR 

Home Theatre In -Floor Subwoofer 
To fully appreciate the potential of movie 
soundtracks, a dual voice coil 
subwoofer is a must! Many film spe- 
cial effects are extremely demanding 
In the low frequency range and re- 
quire a subwoofer that can duplicate 
explosions, earthquakes, even the 
footsteps of Tyrannosaurus Rex! This 
subwoofer fits the bill by featuring a 10" 
dual voice coil woofer for true stereo op- 
eration and high pass filters for your main 
speakers. The most unique feature of this 
subwoofer is the fact that it is designed to be 
mounted in between the floor joists in new and ex- 
isting home constructions. Simply mount the in -floor 
sub to the Joists and mount a heat register grill above 
opening in subwoofer front enclosure. The subwoofer is now totally out of view 
and ready to rumble! Includes detailed installation manual. 
Specifications: 10" dual voice coil treated paper cone woofer with poly foam 
surround *Frequency response: 30 -100 Hz *Nominal impedance: 8 ohms per 
coil Power handling: 100 watts RMS channel /140 watts max SPL: 89 dB 1W/ 
1m Dimensions: 27" D x 14 -5/8" W x 9" H Net weight: 29 lbs. 

#PO -300 -445 $13995 
EACH 

..,i..,...,......«u y- 

4Peau Instrument 

"The Woofer Tester" 
Peak Instrument Co. proudly 
introduces "The Woofer Tester ". Just 
ask any loudspeaker engineer, and 
they will tell that the only way to 
design enclosures of the correct size 
and tuning is to measure the Thiele - 
Small parameters for the actual 
drivers to be used. The reason? 
Manufacturers published specs can 
be off by as much as 50 %! But until 
now, measuring the parameters 
yourself required expensive test 
equipment and tedious calculations, 
or super expensive measurement 
systems ($1,200 to $20,000). The 
Woofer Tester changes all that. 
Finally, a cost effective, yet extremely accurate way to derive Thiele -Small 
parameters, in only minutes! The Woofer Tester is a combination hardware and 
software system that will run on any IBM compatible computer that has EGA or better 
graphics capability and an RS232 serial port. The Woofer Tester will generate the 
following parameters. Raw driver data: Fs, OMS, QES, Ors, VAS, BL, SPL @ 1W/1m, 
Mmd, Cm, and Rm. Sealed box data: Fsb and system Q. Vented box data: Fsb, ha, 
alpha, and O loss. The Woofer Tester system includes hardware, test leads, serial 
cable, AC wall adaptor, detailed instructions, and software. 

#P0- 390 -800 $24900EACH 

BL sv, n. or 

,N MINI- fS' 

**DAY 
MONEY BACK 
GUARANTEE 

1 YEAR WAE1tANTY SAME DAY SHIPPING 

5 Foot Stereo RCA Patch Cord 
High quality, Japanese 
made patch cord fea- 
tures color coded RCA 
plugs on each end for 
easy polarity identification. Molded 
strain reliefs for extra long life and dura- 
bility. Limited availability. 

Part # Description 
PO -189 -070 
PO- 189 -072 

Price Price 
(1 -9) (10 -UPI 

Red /white plugs $1.20 5.95 
Yellow /black plugs 1.20 .95 

Copper Clad PC Board 
Now's the 
perfect time 
to start building 
your own PC boards! 
A factory buyout enables us 
to bring you this premium quality copper 
clad PC boards at unheard of low prices. Each 
board is coated with .0014" copper and is at least 
.060" thick. Limited availability. 

Price 
Part # Description (1 -9) 

Price 
(10 -UP) 

P0-055-204 
P0-055-206 
P0-055-222 
P0-055-252 

6" x 18" single sided 
6" x 21" single sided 
8" x 24" single sided 
6" x 18" double sided 

$1.50 
1.75 
2.65 
2.25 

$11.35 
1.55 
2.40 
2.00 

Speaker 
Surround 
Repair Kits 

Do it yourself 
Save Money 
Complete 
instructions 
Wide variety of 
sizes and styles 
Hard to find 
Advent Woofer 
and Red Foam 
kits available 

CALL NOW FOR 
SIZES AND MORE 
INFORMATION 

900 MHz Wireless Speake System 
900 MHz technology sends signal up 
to 180 ft., through walls, floors and 
ceilings. 
Ideal for use as rear surround speak- 
ers or for adding wireless sound to 
every room in the house! 
Full range, bass reflex design with built - 
in high power, low distortion amplifier. 
Weather resistant cabinet for 
outdoor use. 
Selectable battery (six C size for 
each speaker) or AC operation, adap- 
tor included. Built -in recharging circuitry for ni -cad batteries. 
System includes: 900 MHz transmitter, wireless speaker pair, AC adap- 
tors, and all cables necessary to hook up system. 
Limited availability. Net weight 9 lbs. 
Frequency response: 20.18KHz. 

#P0- 319 -030 $16995E. 

30 day money back guarantee $20.00 minimum order We accept 
Mastercard, Visa, Discover, and company C.O.D. orders 24 hour 
shipping Shipping charge = UPS chart rate + $1.90 ($5.00 minimum 
charge) *Hours 8:00 am - 8:00 pm ET, Monday - Friday 9:00 am - 5:00 
pm Saturday. Mail order customers, please call for shipping estimate on 
orders exceeding 5 lbs. Foreign destination customers please send 
$5.00 U.S. funds for catalog. *Quantity pricing available. 

CIRCLE 146 ON FREE INFORMATION CARD 

1800338.0531 
340 E. First St.. Dayton, OH 45402 -1257 
Phone: 937- 222 -0173 Fax: 937-222-4644 87 
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USE POPULAR ELECTRONICS 
READ BY BUYERS OF ELECTRONIC EQUIPMENT ACCESSORIES AND PARTS 

INSTRUCTIONS FOR PLACING YOUR AD! 

HOW TO WRITE YOUR AD 
TYPE or PRINT your classified ad copy CLEARLY (not in all 
capitals) using the form below. If you wish to place more than one 
ad, use a separate sheet for each additional one (a photo copy of 
this form will work as well). Place a category number in the space 
at the top of the order form (special categories are available). If 
you do not specify a category, we will place your ad under miscel- 
laneous or whatever section we deem most appropriate. 

We cannot bill for classified ads. PAYMENT IN FULL MUST 
ACCOMPANY YOUR ORDER. We do permit repeat ads or 
multiple ads in the same issue, but, in all cases, full payment must 
accompany your order. 

WHAT WE DO 
The first word and company name of each ad are set in bold caps 
at no extra charge. No special positioning, centering, dots, extra 
space, etc. can be accommodated. 

RATES 
Our classified ad rate is $1.75 per word. Minimum charge is 
$26.25 per ad per insertion (15 words). Any words that you want 
set in bold are each .40 extra. Indicate bold words by underlining. 
Words normally written in all caps and accepted abbreviations are 
not charged anything additional. State abbreviations must be post 
office 2 -letter abbreviations. A phone number is one word. 

If you use a Box number you must include your permanent 
address and phone number for our files. ADS SUBMITTED 
WITHOUT THIS INFORMATION WILL NOT BE 
ACCEPTED. 

For firms or individuals offering Commercial products or Services. 
Minimum 15 Words. 5% discount for same ad in 6 issues within 
one year; 10% discount for same ad in 12 issues. Sorry, no dis- 
counts on credit -card orders. Boldface (not available as all 
caps), add .40 per word additional. Entire ad in boldface, add 
20 %. Tint screen behind entire ad, add 25 %. Tint screen plus 
all boldface ad, add 45 %. Expanded type ad, add $2.25 per word. 

General Information: A copy of your ad must be in our hands by 
the 13th of the fourth month preceding the date of issue ( i.e. Sept 
issue copy must be received by May 13th). When normal closing 
date falls on Saturday, Sunday or Holiday, issue closes on preced- 
ing work day. Send for the classified brochure. 

DEADLINES 
Ads not received by our closing date will run in the next issue. For 
example, ads received by November 13 will appear in the March 
issue that is on sale January 17. POPULAR ELECTRONICS is 
published monthly. No cancellations permitted after the closing 
date. No copy changes can be made after we have typeset your ad. 
NO REFUNDS, advertising credit only. No phone orders. 

CONTENT 
All classified advertising in POPULAR ELECTRONICS is limited to electronics items only. All ads are subject to 
the publishers approval. WE RESERVE THE RIGHT TO REJECT OR EDIT ALL ADS. 

AD RATES: $1.75 per word, Minimum $26.25 
Send you ad payments to: 
POPULAR ELECTRONICS 500 Bi- County Blvd, Farmingdale, NY 11735 -3931 

CATEGORIES 
100 - Antique Electronics 270 - Computer Equipment Wanted 450 - Ham Gear Wanted 630 - Repairs- Services 
130 - Audio -Video Lasers 300 - Computer Hardware 480 - Miscellaneous Electronics For Sale 660 - Satellite Equipment 
160 - Business Opportunities 330 - Computer Software 510 - Miscellaneous Electronics Wanted 690 - Security 
190 - Cable TV 360 - Education 540 - Music & Accessories 710 - Telephone 
210 - CB- Scanners 390 - FAX 570 - Plans- Kits -Schematics 720 - Test Equipment 

CLASSIFIED AD COPY ORDER FORM 

Place this ad in Category # Special Category $20.00 Additional 

1 - $26.25 2 - $26.25 3 - $26.25 4 - $26.25 29 - $50.75 30 - $52.50 31 - $ 54.25 32 - $56.00 

5 - $26.25 6 - $26.25 Ì - $26.25 8 - $26.25 33 - $57.75 34 - $59.50 35 - $61.25 36 - $63.00 

9 - $26.25 10 - $26.25 11- $26.25 12- $26.25 37 - $64.75 38 - $66.50 39 - 568.25 40- $70.00 

Total $1.75 $ 
13 - $26.25 14 - $26.25 15 - $26.25 16 - $28.00 words per word = 

Bold Face $0.40 $ 17 - $29.75 18 - $31.50 19 - $ 33.25 20 - $35.00 per word = 

Special Heading $20.00 $ 21 - $36.75 22 - $38.50 23 - $40.25 24 - 42.00 = 

Other $ 
25 - $ 43.75 26 - $45.50 27 - $47.25 28 - $49.00 

_ 

Total classified ad payment $ enclosed TOTAL COST OF AD S 

[ ] Check [ ] Mastercard [ ] Visa [ ] Discover Card # Expiration Date /__ 
Signature 

Name Phone 

Address City State Zip 

AmericanRadioHistory.Com



Digital Entertainment 
also available through 
kiSkyvisioni 

t 

AlphdStdr 

4D Ty' 
FOR C-BAND 

BEST Values 
from Sision! 

Receivers 
from $259 
including 4DTV 

Actuators 
12" to 52" for all 
C- and Ku -band dishes 

LNBs 
All kinds 
to heat up your picture 

Tune -Up Kits 
for C /Ku band & DB5 

Programming 
Save 30% - 50% with SkypacTM 

Support 
Customers enjoy toll -free technical help 

4,ee.. 

Everything on he rrc for complete variety 

Ru fling Stron 

Enjoy debut of neo charnels 

Often in the clec t r months 

All marks shown are registered trademarks 
of their re* eo 

Wild feeds_ sit happens : + 

Programming yon uaart at a price 

you can afford 

Whether yourer!onsidering your first 
satellite TV eate1ai»uent systetn or 
looking for at t y >d e to your 
current systen, ikyrision provides 
the best in hardware, - :clinical 
support. con'eninx:c, 
low cost and ser rice. 

1048 Frontier Drrve 
Fergus Falls, MN 56537 

ax, 218- 739 -4879 tnt' 1 218- 739 -52: 1 

1-800-334-6455 
www.skyvision.corn OSkyvisiona 
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Check Out 
What 

We 
Have 

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, 21mm Figure Heigh 

with Automatic Polarity 
Overrange Indication: 3 Least Significant 

Digits Blank 
Temperature for Guaranteed Accuracy: 

23 °C ±5 °C RH<75% 
Temperature Ranges: 

Operating: 0 °C to 40 °C (32 °F to 104 °F) 
Storage: -10 °C to 50 °C (14 °F to 122 °F) 

Power: 9V Alkaline or Carbon -Zinc Battery(NEDA1 
Low Battery Indication: BAT on Left of LCD Display 
Dimensions:188mm long x 87mm wide x 33mm thick 
Net Weight: 400g In In 

any qty 

DC Voltage (DCV) 
Range: Resolution: 
200mV 100pV 
2000mV lmV 
20V 10mV 
200V 100mV 
1000V 1V 

Maximum Allowable input: 1000V DC 
or Peak AC. 

DC Current (DCA) 
Range: Resolution: Accuracy: 
200pA 100nA 
2000pA 1 yA 
20mA 10pA 
200mA 100pA Diode Test 
10A 10mA ±(1.2%rdg +2dgts) Measures forward voltage drop of a 
Overload Protection: mA Input. 2A/250V semiconductorjunctlon in mV test cur- 
fuse. AC Voltage (ACV) rent of 1.5mA Max. 

Range: Resolution: Accuracy: 
200V 100mV ±(1.2%rdg+l0dgls) 
750V 1V 
Frequency Range: 45Hz -450Hz 
Maximum Allowable Input: 750V rms 
Response: Average Responding. Cali- 
brated in rms of a Sine Wave. 
CAT NO DESCRIPTION 
9300G Rugged High Quality DMM with Rubber Boot 

Our 
Best 

Offer 
Ever 
on a 

High 
Quality 

Full Sized 
DMM 

x(1 %rdg+2dgts) 

t(1.2%rdg+2dgts) 

Resistance (0) 
Range: Resolution: Accuracy: 
2000 100mO 
20000 10 
20KO 100 t(1.2%rdg +2dglx) 
200KO 1000 
2000KO 1K0 
20M51 10KO ±(2%rdg +l0dgts) 
Maximum Open Circuit Voltage: 2.8V 

ohFE Test 
Measures transistor hFE. 

PRICE 
519.00 

Switchable Scope Probe Sets 
(SelectableXl /Ret/X10) These high 
quality scope probe sets are for oscillo- 
scopes up to60MHz (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 516.49 $14.49 $11.58 
HP -9150 Scope Probe SetDC- 150MHz 24.95 21.95 18.62 

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 

Positive Photo Resist Pre - 

a^ 
GMs Sensitized Printed 

Circuit Boards 
/ These pre- sensitized printed circuit 
boards are ideal for small produc- 

tion runs. They provide high resolu- 
tion and excellent line width control. 

High sensitive positive resist coated 
on loz. copper foil allows you to go direct from your computer 
plot or art work layout. No need to reverse art. 
Single -Sided, 1 oz. Copper Foil on Paper Phenolic Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
PP101 100mmx 150mm/3.91" x 5.91" $2.55 $1.90 $1,70 
PP114 114mm x 165mm/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 
PP1212 305mm x 305mm/12" x 12" NEW /12.78 10.65 8.52 
Single -Sided, 1 oz. Copper Foil on Fiberglass Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 10 50 
GS101 100mmx 150mm/3.91" x 5.91" S 3.90 $2.98 $2.60 
GS114 114mm x 165mm/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 
G61212 305mm x 305mm/12" x 12" NEW' 18.88 15.73 12.59 
Double- Sided, 1 oz. Copper Foil on Fiberglass Substrate 

PRICE EACH 
CAT NO DESCRIPTION 1 

GD101 100mmx 150mm/3.91"x5.91" 5 5.07 
GD114 1 14mm x 165mm/4.6" x 6.6" 5.95 
GD152 150mm x 250mm/5.91 " x 9.84" 10.47 
GD153 150mm x 300mm/5.91" x 11.81" 11.95 
GD1212 305mm x 305mm/ 12" x 12" NEW! 22.09 

10 
$3.68 
4.29 
7.39 
8,69 

18.35 

50 
53.38 
3.99 
6.98 
8.30 

14.68 

CAT NO 
POSDEV 

Developer This product is used as the de- vepuoe h 
circuit 

loer 
boardson 

o. r 
Includes 
psitiv 

instructions. 
poto- resist 

50 
printed 

gram 
package, mixes with water, makes 1 quart. 

DESCRIPTION 
PRICE EACH 

1 10 25 
Positive Developer S .95 $ .80 S .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 
12 -700 Etch Tank System 

PRICE 
$37.95 

AC Power Cords 
Our power supply cords are economi- 
cal and practical for OEM and re- 
placement applications. We stock 6' 
lengths, with the open end conve- 
niently stripped and tinned (5mm). 

RATING Olt 

CAT NO SIZE TYPE 125V (A) 
SPT-1BLACK 18/2 SPT -1 10 

SPT -IGRAY 18/2 SPT -1 10 

SPT- 2BLACK 18/3 SPT -2 10 

SPT-2 

LENGTH (ft) 
6 
6 

6 

PRICE EACH 
CAT NO 1 10 100 500 : .?t 
SPT -1 BLACK S .88 5 .57 $ .51 $ .46 
SPT -1GRAY .92 .61 .55 .49 iI -1 

-. 

SPT- 2BLACK 1.97 1.21 1.07 .97 - 

COLOR 
Black 
Gray 
Black 

SPT -1 

TEMP 
60° 
60° 
60° 

I'll'' htt : www.cir.com 
SEE OUR ON -LINE CATALOG AT I'll 
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/ Digital Panel Meters (LCD & LED) 
Don't let the prices fool you. These digital 
panel meters are not surplus, so even if you 
design them into an ongoing manufactured 
product, you can be assured of continued 
availability. These high quality digital panel 
meters are decimal point selectable with 
guaranteed zero reading at zero volts input. 
Applications Include: 

Voltmeter Capacitance 
Thermometer Meter 
pH Meter LUX Meter 
dB Meter LCR Meter 
Watt Meter Other Industrial 
Current Meter & Domestic Uses 

Specifications - P 
Maximum Input 
Maximum Display . 

Indication Method 

Measuring Method : 

Overrange Indication 
PM -128: 3 -1 /2D LCD Digital Panel Meter Reading Rate Time : 

Input impedance 
PM -129: 3 -1 /2D LED Digital Panel Meter Accuracy 
Features Power Dissipation 

200mV Full Scale Input Sensitivity 
PM -128 - Single 9VDC Operation Decimal Point 

PM -129 - Single 9VDC Operation Supply Voltage 

Decimal Point Selectable size 
PM -128 - 13mm Figure Height CAT NO 
Automatic Polarity Indication PM -128 3 -1/2 
Guaranteed Zero Reading for O Volt Input Pm -129 3-1/2 
High Input Impedance (> 100Mohm) PM -328 4-1/2 

3 -1/2 Digit LCD 3 -1/2 Digit LED 4 -1/2 Digit LCD\ 
PM -328: 4 -1 /2D LCD Digital Panel Meter 

Features 
200.00mV Full Scale Input Sensitivity 
Single 9V DC Operation 
Decimal Point Selectable 
l lmm LCD Figure Height 
Automatic Polarity Indication 
Low Battery Detection and Indication 
High Input Impedance ( >100 Mohm) 

M- 128 /PM -129 Specifications - PM -328 
199.9mV DC Maximum Input : 199.99mV DC 
1999 counts (3 -1/2 Digits) Maximum Display : 19999 counts (4 -1/2 Digits) 
w /Automatic Polarity indication 
PM -128 - LCD Display 
PM -129 - LED Display 
Dual -Slope integration 
A/D Converter System 
: '1' Shown in the Display 
2 -3 Readings per sec. 
>100 Mohm 
+ -0.5% (23 + -5 °C, <80% RH) 
PM -128 - lmA DC 
PM -129 - 60mA DC 
Selectable w/Wire Jumper 
PM -128 - 9V DC 
PM -129 - 9V DC 
67mm x 44mm 

Specifications 

CAT NO 
CSD 4010 -12 
CSD 6025 -12 
CSD 8025 -12 
CSD 9225 -12 
CSD 1225 -12 

Indication Method . 

Overrange indication 
input impedance . 

Accuracy 
Power Dissipation 
Decimal Point 
Supply Voltage 
Size 

w /Automatic Polarity 
indication 
LCD Display 
: '1' Shown in the Display 
>100 Mohm 
+ -0.05% (23 + -5 °C, <80% RH) 

1mADC 
Selectable w/Wire Jumper 
9V DC 
67mm x 44mm 

AS LOW AS $5.25 ea. 
PRICE EACH 

DESCRIPTION 1 10 25 100 250 
Digit LCD Panel Meter $ 9.90 $ 7.09 $ 6.40 $ 5.86 $5,25 
Digit LED Panel Meter 11.49 9.54 8.67 7.95 6.95 
Digit LCD Panel Meter 19.88 16.40 14.90 13.66 11.93 

Ball Bearing 12V DC Fans These High Quality Fans feature Ball Bearings and Brushless DC Motors. 
All of them are designed to meet UL, CSA & VDE Standards. Design these fans into power supplies, 

PRICE EACH computers or other equipment requiring 
additional air flows for heat removal. 
These fans are regular Circuit Specialists 
stock items - they are not surplus. 

INDUSTRY BEST PRICING! 

DIMENSIONS 
(MM) 

40x40x10mm 
60x60x25mm 
80x80x25mm 
92x92x25mm 
120(1200rrm 

RATED 
VOLTAGE 

(V) 
12 

12 

12 

12 

12 

START 

VOLTAGE 
(V) 

7 

5 

5 

5 

5 

CAT NO 
CSD 4010 -12 
CSD 6025 -12 
CSD8025 -12 
CSD 9225 -12 
CSD 1225 -12 

INPUT 
CURRENT AIR FLOW 

(A) (CFM) 
0.06 5.1 

0.13 13.7 
0.16 37.8 
0.32 42 
0.35 62 

SOLDER SOLDER 'LDER 
SOLDER SOLDER LD R 

We stock high qualityó0 /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 $ 6.90 $ 5.96 $ 5.30 
RH63 -1 1 -Ib. Spool, .031", 63/37 6.95 6.10 5.41 
RH60 -4 4.4 -Ib. Spool, .031", 60/40 24.00 21.90 17.92 
RH60 -TUBE 6 -oz. Tube, .031", 60/40 .99 .89 .79 

PRICE EACH 
CAT NO DESCRIPTION 1 5 
CA -H34A PCB Mounted IRCCD Camera $99.00 $85.00 
A34 Power Supply Regulating Kit $6.95 

1 10 25 100 

S 9.88 $ 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 

(INCH -H2O) 
SPEED 
(RPM) 

NOISE LEVEL 
(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 $85!! 
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. 
Power Supply Regulating Kit for CA -H34 This simple 
kit is designed to fit onto the back of the CA -H34 CCD 
camera. It resolves the problem of hooking up the camera to 
an UNREGULATED supply (which damages the camera) by 
providing safe regulated power from any 12V -14V DC supply. 
It also provides regulated 12V DC from a 12V AC source. 

SEE OUR ON -LINE CATALOG AT 
http : / /www.cir.com 

CIRCUIT SPECIALISTS, INC. 
SINCE 1971 

800- 811 -5203 
602 -464 -2485 

602- 464- 5824(FAX) 

WE ACCEPT: 

RECEIVE OUR LATEST 132 PAGE CATALOG! 
It's chock full of all types of electronic equipment 
and supplies. We've got I.C.'s. capacitors, resistors, 
pots, inductors, test equipment, breadboard- 
ing supplies, PC supplies, industrial computers, 
data acquisition products, personal comput- 
ers and computer 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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GUARANTEED 
30u' 
tPll 

"IMO 
SAVE $10006 

(, The Nationwidetsource 

1 for cable TV p 

WHERE THE DEALERS 
BUY." 

TV Cable 
pycrambkn 

conveMnera 
and 

FREE Op n Every y 

2 nr ,Amory 

CALL NOW! 
at*.erw &sits 9u.0 

MEGA EIECTROAIC 

$139' Laser :. 
LightShow 
Draw with a laser beam! Animation, text, 
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 

It7- 
_ Motors $39' 

1 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 

4dd S6 for 4uppmg. l'.>mputer ,1111 parallel pnntcr pon 
& .able, assanbl). p,w.r supply. & la.' a.. rpquúed 

FREE FLYER 
v0,ß, 510 -5822 -6602 1 a> 510 -582 -6603 

svs I 

127? Industnal Pk) Wect Bldg. 460 
Pr) B,, 55125 I Ia)ward l'.N v4545-0125 

http://www.xtronics.com/kits. htm 

Electronic Kits! As Seen on our WEB site! 

Solderless Kits 
Crystal radio $5.75 

Metal Detector $8.50 

MW IC Radio $9.50 
Bend Wire Game $7.95 

Audio Amplifier $8.50 

Home Alarm $12.00 

Rain -Flood Alarm $7.95 

Test Equipment Kits 
Function Gen w /FM $28.00 

Function Generator $14.95 

Pulse Generator $28.00 

RF Sig Generator $28.00 

TT. ' e 1CS 

Other Kits 
FM Microphone $6.95 

Ultrasonic Translator (Hear 

ultrasonic- sound) $18.50 
Glitter -Globe Buckminster Fuller 

sphere 64 LEDs EN12/92$45.00 

Deluxe IC Radio $11.95 
Merchandise alarm $14.95 

Train Sound Module $3.80 

Sound operated control$3.90 

Light Receiver module $3.90 
IR Receiver module $3.90 

IR Transmitter $3.90 

3209 W. 9th Street 
Lawrence, KS 66049 

ph 913 841 3089 Minimum Order $20.00 
Sipping FAX 913 841 0434 Free shipping it 

COD 2. 
over $40.00 

See more kits at. W,e ship 
http: / /www.xtronlcs.com /s.htm 

Discover DC Electronics 
17- Module Course -- Only $49.95 

Contains everything you ever needed to know about DC elec- 
tronics. Whether you are a professional working in electronics 
and you want a review of the basics, or a student or hobbyist new 
to this field and need a good self -paced course, this is the perfect 
way to get started. 

The course starts with basics and assumes you know nothing 
about electronics. It teaches the required math, how to use a sci- 
entific calculator. and the metric notation system. Each module 
has been written by an electronics instructor, and will directly from 
a floppy or from a menu -driven system on your hard drive. Every 
module includes a review, summary, quiz, and a final exam that 
can be printed out. Important points are animated to make the 
explanation clear. 

System requirements: IBM Compatible, 512K RAM, VGA Color, 
Hard Drive and DOS 3.2 or newer. 

e 

1. Atoms and Electrons 
2. Volts / Current / Resistance 
3. Numbers greater than one 

Scientific - metric notation 
4. Numbers less than one 

Scientific - metric notation 
5. Resistor Color Codes 
6. Using Calculators 
7. Ohms Law and Power 
8. Series Circuits 
9. Parallel Circuits 

Here are the Modules 
10. Series / Parallel Circuits 
11. Voltage Dividers 
12. Kirchhoff's Law 
13. Advanced DC Circuit 

Analysis 
14. Capacitors / RC Time 

Constants 
15. Introduction to Magnetism 
16. Inductors and L/R Time 

Constants 
17. Volt/Ohm /Current Meters 

Ì Claggk Inc. P.O. Box 4099, Farmingdale, NY 11735 
'Send me my course, today! Charge me the special introductory price! 
!Name $49.95 + $4.95 shipping 
'Address 
'Address 
!City State 
:Zip 
'Payment Enclosed $ 

'Check [ ] Money Order [ ] Credit Card [ ] 

!New York residents add local sales taxes. Canadians add $6 
I per order. Credit card orders by phone or fax. Automated 
telephone orders 516- 293 -3751. Fax 516- 293 -3115. 

`Allow 4 to 6 weeks for delivery. J 

Credit Card Info 
[ ] MC [ ] Visa 
Card # 
Exp Date 
Signature 
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FM TRANSMITTERS! 
FUN PROJECTS! 

AND MORE! 
IWICESSU6JEl:I IUC ;'. !NOlRY 

TOLL FREE ORDER LINE: 1-800-336-7389 
FAX LINE: 1- 602 -731 -4748 

TECH SUPPORT NUMBER: 1- 602- 829 -0755 

XANDI ELECTRONICS, INC. 

YOUR MANUFACTURER OF HIGH QUALITY KITS! 

143.775 MHz CRYSTAL CONTROLLED TRANSMITTER KITS 

XTR300EZ 
$79.95 
XTR300 
TRACKING TRANSMITTER KIT 
Transmits continuous beep- beep -beep 
Ideal for locating lost or stolen items 
Range up to 1 mile 

XTL3000EZ XTL1000EZ 
$99.95 $69.95 

CRYSTAL TRANSMITTER KITS 
Ultra- miniature surface mount construction. 

E -Z kit approach makes assembly a snap. 

Miniature battery and holder will mount 
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 

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 

BUG DETECTOR 

XBD500 
$129.95 

Professional quality. 
Assembly is a snap. 
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. 

XST 500EZ XWB 1000EZ 
$49.95 $46.95 

t 
XFM 100C 
$21.95 

latir.-- 
XTT 100C 
$19.95 

XPC 200 
PIN HOLE CAMERA 

400 LINE RESOLUTION 
Audio and Video outputs. 
See entire room through 
pin sized hole. 
Use with any TV or VCR 
with audio 8 video input 
connectors. 
Other models available. 

Assembled $169.95 

XVS100 
TV TRANSMITTER 

Use with XVC200, 
VCR, Camcorder, etc. 
Power cube iicluded. 
Uses VHF TV Band. 
Transmits video & 
audio. 
Up to 100 foot range. 

E -Z Kit $29.95 

"THE ENFORCER"! 

NEW! 
XXE -1000 
as a kit $39.95 
assembled $49.95 

Use it to test radar detectors in other cars 
from your own vehicle! 10.450 tO 10.550 GHz 
hand held transmitter. Extra high output level. 
Includes an input connector for keyed ama- 
teur band operation. 

XST 500 Voice transmitter. Range up to 1 

mile. Supersensitive mic. Uses 9 volt battery. 
Uses surface mount components. 

XWIB 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 mi'e. Uses 9 volt battery. Transmits a BEEP 
- BEEP - BEEP tone 

XTT 100 Telephone transmitter. Range up 
to 1 mile. Uses 9 volt battery. 

PHONE VOICE CHANGER KIT 

6 levels of digital voice changing. Sound 
Bugher, older or younger, female or male. 

NEwii 
Works with regular,/ 
or multi -line 
phones. Connects 
between handset and 
phone. Note: will not work 
with cordless or cellular 
type telephones. XVC -2005C 

$59.95 

XANDI ADVANCED HOBBY KITS 

XPS 1000C 
$55.95 

TELEPHONE SNOOP KIT 

Dial home from anywhere and hear 
side your home. 

TouchTone coded for secure ope 

Stop burglars and intruders. 

Reliable 24 hour protection. 

00. SCANNER CONVERTER KfT(8950MHZ) 
in- Uninterrupted coverage of the 800 to 

950 MHz band!. 
Works with any 400- 550MHz scanner. 

Gain: 6 dB typical. 
Nose figure: 3 dB typical. 

abon. 

XVA 250C 
$49.95 

VOICESTRESSANALYZER KIT 
See at a glance if your being lied 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 
'RANSMITTER KIT 
Separate level control for both lett 
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. 

Serving7 the public since 1981 

F.LFG WLIVICS. mar. 
1270 E Broadway Rd. # 113 
Tempe AZ 85282 

WE ACCEPT CHECK. VISA. MC. MO. COD 

SHIPPING & HANDLING EXTRA 

CALL FOR YOUR FREE CATALOG 
CIRCLE 134 ON FREE INFORMATION CARD 

BEND MAIL ORDERS TO: 
XANDI ELECTRONICS, INC. 
EOX 25647 
TEMPE, AZ 85285 -5647 
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rLEARN ELECTRONICS, 
,,., Home study. Make excellent money. Repair' 

and install camcorders, TVs, VCRs, stereos, 
sound and lighting, alarm systems, and more! I 
FMB LITBRATURB: $00. 223-4542 1 

News kw 

Manes Priem( ) f 
City/MAW zp 

LAW of ..b. Its, asp. BF1111, PCB, INS Renal! Rd.. Mob, M ialt5J 

BUGGED ?? 
EAVESDROPPING is unbelievably widespread! Electronic 
Devices with amazing capabilities can be monitoring your 
telephone and room conversations RIGHT NOW! Are you 
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 lu to 1250 hr) full/ art-time 
Income. Cell Now! 

CABLE T.V. 
Converters & Equipment 

WISE PRODUCTS 
-30 -Jay money back 

I -year warranty' 

Dealers 
J Welcome! 

1 -(500) 434 -2269 
Visa, MC, Amex, COD 

! 

J 

Smart 
Battery 
Charger 

JUN 87 OST 

BY WARREN DION N1BBH 

FOR GEL-CELLS or LEAD ACID BATTERIES. 
Features: Precision temperature tracking voltage 
reference & three mode charging sequence. 
Standard kit is for 12V ® 112 or 1 Amp, user 
selectable. Can be connected to the battery 
Indefinately, will not overcharge. Weighs 2 pounds 
and measures 4 "W x 51/2 "D x 21/2"H. Finished 
enclosure included in kit. 

Complete Kit Only $59.95 
Assembled & Tested $79.95 

CA Residents add 7.75% sales tax. S &H: $5.00 
(insured). Foreign orders add 20%. For more info 

or price list; send legal size SASE (520) to: 

® ARA Engineering 
2521 W. La Palma AK Anaheim, CA 92801 

(714) 952.2114 FAX: (714) 952 -3280 

Restores Horizontal 
and Vertical 

Sync Lines from Distorted 
Analogue Video Formats 

For Free Information Package on Completed Units and Pricing 

Call 219 -236 -5776 al 
C. Distributing PO Box 552 South Bend, IN 46624 

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 St 

PHILLIPS.TECH ELECTRONICS 
PO Box 8533 Scottsdale, AZ 85252 

swine ORDER LINE 800 -880 -MMDS 
Complete árw 

Gain 
CATALOG / INFO 602- 947 -7700 

Five Year Warranty FAX LINE 602- 947 -7799 
FREE SHIPPING VW WC Amx Disc COD'. r Prlcin 

CIRCLE 145 ON FREE INFORMATION CARD 

' N TILCIVECa 
Part time! Full time 535 hour 

Be your own boss & get out of the rat race NOW 
JUST Published. Comprehensive GuideBook tells how 
to get started. Use your technical skills to make big money 
NOW!. 250+ pages of info/sources Send $19.95+8 3 S&H 

DCP Enterprises 24hr Recording& Faxback CA any add Tax 

15 Mayflower 800- 326 -4560 x 201 United time War 

Aliso Vieio, CA 92656 130 dry MOWN' BACK GUARANTEE 

Radiotelephone - Radiotelegraph 

FCCCommercial 
License 

r Why Take Chances? 
I Discover how easy it is to I 

pass the exams. Study with the 
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 
commercial FCC exams have been 

revised, covering updated Aviation, 
I Marine, Radar, Microwave, New 
I Rules & Regs, Digital Circuitry & 

more.We feature the Popular 
I "Complete Electronic Career Guide" 

1000's of satisfied customers I 

Guarantee to pass or money back. 
I Send for FREE DETAILS or call I 

1- 800 -800 -7588 J 
WPT Publications 

4701 N.E. 47th Street 
Vancouver, WA 98661 

Name 

I 

Address I 

I City St. Zip I 

94 L _ 1800_800-7588 J 

CABLE IJIRECT 
CONVERTERS 

üESCRAMBLERS 
VIDEO STABILIZERS 

EILT)S 

FREECable TV Catalog. o ®tgX 
Now you can tune -in your favorite 

cable TV programming and 
SAVE $100 S - EVEN $1000'S 

on premium CABLE TV EQUIPMENT. 

MODERN 
ELECTRONICS 
1- 800 -906 -6664 

2125 S. 156TH CIRCLE OMAHA. NE 68130 

CONTROL YOUR WORLD 
H C11 

. r. 
Low Cost Miamcontml boards & kits + tions ti, 

http: / /ZOrinco.com 
Or call 12061 282 -6061 

BROADCASTTRANSMI1TER 
Inc FMS2 studio quality ira lunvugt 
is FULLY crystal controlled and _.. ,' 
programmable to any FM broadcast .f .+ 

frequency. 

Una features: ALC. 2:1 compressor, audio buffer / amplifier 
pre -emphasis. roll off fitter. stereo generator, digital PLL tuning. 
75 MHz- 125MHz bandwidth. 500mW power output and a special 
introductory pace of only 5295.w us 
ScnEeancs Foe gm 327 CAracac 800-504-II 
Fan unit wro 4f6243 -1067 TEK Lee 416 -243.2.' 

fr_ 

PROTOTYPES 
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. 

New Surveillance Devices ! 
Snok. Alarm Ultra miniature video cameras hidden In smoke 
and Fable Clock darn or alarm dock -your choice. Wide field of dew 
video Camera and super .1 Ito bit Ight sensitivity( undetectable! 

escofoo/ 
TC -70 Hgy quaky B/W with 420 Ines of 

resolution for atm sharp images. 

,teen coo. $189.95 ea. 

Best price on surveillance cameras anywhere! 
r.Npeon. Transmets KN hidd n In dual modulo, adapta 
Transmits both skies of conversation to sly FM Arab up to 1/4 
mxe.Snape t technology. Uses drone line end 
ersenn. Goes completely unnoticed. 4LN00 .95 

High quality cassette dexdk plugs -`I 
directly Into telephone lack) Records up to 
12 heurs of comersaticn$ on a skilee cassette. 

TM -1 Recording starts and stags automatitaly when 

l2 HOW Ihwneisusedl Vlsa /MC (800)594.1047 r.co,d.r 
$99595 Rehlr9kt dack/tdmgisais+*w M7212ss7493 

Seymor -Radlx Inc. Box 166055 -E Irving,TX 75016 
Now you can Nat us on the ntemet at htro: //wyee.wfy.net/hotrn /s/ 

H ` \r`/ 
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Imagine Little 
eá Riding 

Flood without 
a forest. 

PLEASE be very careful 

with matches. Because 

without the forests, life is 

unimaginable. 

Only You Con prevent Forest Fires. 

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. Ctoose 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 Seri il I/O Interrupts,timers, chip - 
selects 26 pin expansion connector Biilt -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) Assembty,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. 

Money Back Guarantee 

Call for Free Info Pack. or see 

WEB at hup: / /wws.aesmicro.com 

714- 550- 8094,FAX 714 -550 -9941 

AES Call 1 -800 -730 -3232 

AES 970 W. I7TH STREET. SANTA ANA, CA 92706. USA 

ADVANTECH EETOOLS NEEDHAMS DATA VO ICE TECHNOLOGY HILO 

SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEK 

PROMAX EMR20 MEGAMAI( MEGAMAI(4 SIMMSIP TESTER EMUPA 

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 

629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 

650 EETOOLS ALLMAX + 359 MOD -MCT- EMUPA/R 

409 EETOOLS MEGAMAX 279 MOD -MCT -EMUP /R 

509 EETOOLS MEGAMAX4 49 EPROM 1G TO 512K 
369 XELTEK SUPERPRO II 69 EPROM 1G TO 1 MEG 

409 XELTEK SUPERPRO II P 99 EPROM 4G TO 1 MEG 

249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 

165 XELTEK ROMMASTER II 89 EPROM 1G TO 8MEG 
479 MOD -MCT -EMUPA 129 EPROM 4G TO 8MEG 
739 STAG ORBIT -32 250 EPROM 8G TO 8MEG 

ítiu++wast 

iA.BTOOLtB MICROMASTEP SUPERPRC AILMAX PLUS ROMMASTER2 

General Device Instruments 
Sales 408 -241 -7376 Fax 241 -6375 BBS 983 -1234 

Web www.generaldevies.eom E -Mail iedeviee @beat.eom', 

Trees Make a World of Dirence 
Find out how trees can make a world of difference 

for you, and your neighborhood. For your free 

brochure write: Trees For America, The National 
Arbor Day Foundation, Nebraska City, NE 68410. 

®Arbor Day Foundation 

The Pocket Programmer 
n 129.95 

The portable 

programmr that uses the 
!ARROWS. printer port of 

your PC 
Ti E POCK T PROGRAMMER S instead of a 

internal card. 
Easy to use software that programs 

EIE)prom, Flash & Dallas Ram. 271C1/ 
28(C)IF)/291C11F1/25 series from 16K to 8 

Megabit with a 32 pin socket. Adapters 
available for MCU's 874X, 875X, Pic, 40- 
Pin X 16 & Serial Eprom's, PLCC, 5 -Gang 

and Eprom Emulator to 32K X 8. 

Same Name, Address & Phone # 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 (9131 441 -1623 Visa / Master Charge 

1 Be a PC repair expert!, 
Approved home study. Learn to troubleshoot, 

Irepair, install, upgrade, and service computers. 

Free literature: 800- 223 -4542 
I Name 

Address 

Age 

Phone I 

ICy /State _. ZAP 

School of PC Repair, DEPT JJF341, RCM 
L065 Roswell Roac. Atlanta, Georgia 30328 

elm =MI MIN 

P 
C 

P 
L 
A 
C 
E 
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CABLE TV CONVERTERS 

Equipment & Accessories 
Wholesalers Welcome 

Call C &D ELECTRONICS 
1- 800 -310 -1153 M -F 10a -6p 

.:'., .d,.=.... le ....ft.w.mla : á,M. .. In ..... . . .....-.w. 
WS flees rBS-'.wYS - e n.w 
lea* d111.- :9911,.. 

;;w ,,; ., 
CIncinnaft Ohio 4112411 

Sollware 
Science 

w...a,. 11188 511 -2011 

"FULL VIEWING" CABLE BOXES 

LOWER YOUR CABLE 
BILL NOW! 

CHANNEL SURFERS 

1- 800 -447 -7634 

IMPROVE 
YOUR 

IlV A6EI 
TEi OUR 

BEFORE AFTER 

SUPER VHS 

MODEL 

AVAILABLE. 

The clearest picture possible 
playing back movies. 

GUARANTE 
to eliminate copy protection. 

No Rolls /Jitters/Flickers /Fading 
Works on all TV's, VCR's Beta & Cable 
Gold Video Connectors & Cables Included 
2 Year Warranty 
Money Back 

Guarantee 

vISIoN 
ELECTRONICS 
1- 800 -562 -2252 

2125 S. 156TH CIRCLE OMAHA. NE 68130 

.no 
K.pb? 

:311: 

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 

Dayton, Ohio 45402 1 -800 -344 -6324 

Order Toll -Free 
1- 800 -344 -4465 

CIRCLE 147 ON FREE INFORMATION CARD 

WHOLESALE PRICES 
STARTING AS LOW AS $99.00 

CABLE TV 
DESCRAMBLERS 

CONVERTERS 
FILTERS VIDEO STABILIZERS 

1 Year Warranty on All Products. 
Affordable Extended Warranty. 
FREE CATALOG! 

FpREE 

'\1144( 
aJ 

Call the Cable Professionals 24 Hours A Day! 

f o 
E/eclronics 

1-800-379-3976 
NTTP://WWW.ORION-ELECTRONICS.COM 

BEST VALUES ON... 

Receivers, including 4D1V 
Dish Movers & LNB's, all kinds 

Tune -up Kits, Tools & Parts 

Skypac'Programming 
Toll Free Technical Help 

WE HAVE IT ALL! 
Surveillance 
Infinity Transmitters 

FM Wireless Transmitter Kits 
Vehicle -Racking Systems 
Bug Detectors Caller I.D. 

Telephone Register with Printer 
Long -play Recorders 

Wired Mikes Shotgun Mikes 
Telephone Recording Adapters 
Alcohol Testers Drug Testers 

Telephone Scramblers 
Hidden Video Cameras 

Telephone Tap Detectors 
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/AMCSC-home.html 
E -mall: amc- sales @siteleader.com 

I Picture the Seven 
Dwarfs Without 

a forest. 

Only You Con Prevent Forest Fres. 

l S[A f,re,15. H«., dwu, SW« Fo.«,L,. 
4 

SMART Br PHOENIX 

CABLE DIAGNOSTIC UNITS 
(JERROLD COMPATIBLE ONLY) 
EXTERNAL Fr GF 

ACTIVATOR/TESTER/PROGRAMMER 
MULTI -FREQUENCY AND MULTI -MODE. 

WIRELESS, SMALL IN SIZE AND 
BATTERY OPERATED. STATE OF THE 
ART SMD TECHNOLOGY. PROVEN 

OUTSTANDING PERFORMANCE. 
CALL MAKFIT RE9EARCH: 

1 -800- 220 -3643 Arr5a to AM P.B.T. 

http: / /ounvorlrL compusen'e com/homepuges/mnkfit 
QUALIFIED TECHNICIANS ONLY. NO CA SALES 

AmericanRadioHistory.Com
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CO ROL. 
DELAYS LIGHTS MOTORS M EAS ULM RE 

TEMPERATJRI PRESSURE LIGHT LEVELS IOIMIOITT N IMP' -or 
SWITCH FOS TIONS THERMOSTATS MULTI/LEVELS 

12 MIA/ IOU AID 

436,A1016 DUTPUIE 

ITI4ERSDUNTFRf 

81,861P R'kATE 

16 DiITAI WO 

1 UHT ANLDY 

MODEL ';O S239 

NE ECO A CUSTOM PC[3? TRY lJS- e .. - , '.-, 

r INC. 
PHONE 608 -643 -8559 FAX 603- 643 -6754 
8469KENTEENTi 

CIRCLE .5 ON FREE INFORMATION :ARC) 

OSCILLOSCOPES 
from S169 !!! 

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. 

f 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 MC/VisalAmex 
Allison Technology Corporation 

8343 Carve!, 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 

TEST INSTRUMENT CATALOG !!! 

Call, fax or email 
today for your free 
copy of our test 
instrument catalog, 
jam -packed with the 
BEST VALUES 
in test and 
measurement 
instruments avail- 
able today!!! 

PRINT ¡... 
Products Inte rnationa& 

8931 Brookville Rd * Síß Spring, MD, 2Ú910 * 800-638.2020 * 

Email: SMRRODINTLCaol.com 

4A611*166_14.,,A.66.. 

MOM 
Et 

Fx 800-545-0058 * 

F =.1I -1-MAI_7R1C6 Hf' 
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CIRCLE 143 ON FREE INFORMATION CARD 

CABLE TV 
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. 

ATTENTION CABLE VIEWERS 
CABLE VIEWERS.. .get back to your BASIC Cable Needs 

Call 800- 577 -8775 
For information regarding all of your BASIC cable needs. 

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT : PRICE 
s EFFICIENT SALES AND SERVICE 
3 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 - Don "t trust last years OBSOLETE and UNSOLD stock! 
COMPETITIVE PRICING- DEALERS WELCOME 

BAS C 
ELECTRICAL 
SUPPLY & 
WAREHOUSING 
CORPORATION 

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

It is nos the Intent of 13.5.5.W. to defraud any pay television operator an we will not assist any company or individual in daring the same. 
'Refer to sales personnel for specifications. 

P.O. Box 8180 Bartlett, IL 60103 800 -577 -8775 

AmericanRadioHistory.Com



NOW MAKE AN EXTRA $600 
PART TIME WEEKENDS -- UP TO 

$Z,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 time: Here's what you can earn 

= 
= 

$400 
$200 

over a typical weekend: 

Install 2 Satellite dish systems at $200 
Repair 4 TVs at $50 each 

Total Weekend Income = $600 
Full time: Working just five days a week 
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 center at $75 = $150 

Total Weekly Income = $2,000 
In addition you can make big extra profits 

on other supplies you furnish! 

Get in THE 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 
TVs 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/IV /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 fallow 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 orce -in -a- lifetime opportunity. Send in the 

coupor NOW. Get all 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 1916 

YES! Without obligation send free information kit so I can learn how 

to become a professional Satellite DisI/!IV /Bectronics Specialist, in order 

to earn high extra income. Dept. 31413 

VCR Repair -Unlimited profits in this growing field. Dept. 62641 

interested in an exciting, money makng career in 

computer Repair, Maintenance and Upgrade? Dept. 64538 

Personal Computer Programming -Learn fast at low cost for big earnings. 

Dept. 35359 

Name 

Address 

City State Zip 

Call toil -free 1- 800 -487-2100 99 
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Notch Filters 
cñ 

V 
N 

Assembled Kits 
1 to 2 S 30 each I to 2 S 20 each 
3 to 9 S 25 each 3 to 9 S IS each 
10 to 49 S 16 each IO to 20 S 9 each 
50 or more S 14 each 21 or more S 7 each 

Video Media 
P.O. Box 93/6025 

Margate, FI. 33093 -6025 
(954)- 752 -9202 Fax (954)-340-5201 

I 
( 
O 
5 

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 
H.S. bank check or International Money Order. 
Please allow 6 -8 weeks for delive . 

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. 

100 

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 Into Pak. 

1- 800 -345 -6342 

®Smithy 

Ask for 
Operator PE5 

or write 

Dept. PE5 
PO Box 1517 
Ann Arbor, MI 
48106 -1517 

CABLE TV CONVERTERS 
Equipment & Accessories 

Wholesalers Welcome 

Call C &D ELECTRONICS 
1- 800 -310 -1153 M -F 10a -6p 

Met Intlmh 
Wholesale distributors of cubes and one 
piece units works on all major systems 

call us last for the best price! 

O 00-7M-7271 

-bor1.« 
A Gtxat 1 , 

Gi-ows 

In 1872, J. Sterling Morton gave 
the world a great idea. He created 
a holiday unlike any other, Arbor 
Day. 

This is the 125th Anniversary of 
Arbor Day, the tree planters' holiday. 
This year The National Arbor Day 
Foundation asks you to plant Trees 
for America, and provide for their 
care. 

Trees Make a World of Difference. 
Trees conserve energy, beautify our 
neighborhoods, and bring songbirds 
close by. Every tree you plant 
cleans the air and leaves your mark 
on the Earth. 

This year, plant Trees for America. 
For your free brochure, write: Trees 
for America, The National Arbor Day 
Foundation, Nebraska City, NE 
68410. 

®The National 
Arbor Day Foundation 
www.arborday.org 

Medical miracles 
start with research 

American Heart 
Association. 
Fighting Heart Disease 

and Stroke 

AmericanRadioHistory.Com



1 $25.00 1 

1 1 

1 Zenith 1 

1 Jerrold 1 

1 Tocom 1 

1 Pioneer 1 

1 Panasonic 1 

1 I 

1 

Scientific Atlanta 
I I 

I I 

¡All converters unmodified¡ 
I I 

KABLEWORKS 
I 

I 1-800-899-5000 
¡ www.lrableworks.com ¡ 

One tree can make 
3,tXX),(XX) matches. 

One match can burn 
3,000,XX) trees. 

71 -(0) 

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. 

- 

Zenith 
ST 1000's 

Since 1965, we've worked to make sure all children have the opportunity to 

learn valuable lessons during the years when its easiest for them to learn. 

To find out how you can help, call your local Head Start. 

Nurture the future 
BE A HEAD START VOLUNTEER 

N Pre -C)wri e cl Test Equipment 
e Goldstar 

Model OS -9100P - $899.00 
Full 100 MHz Bandwidth! 
Dual- Channel, High Sensitivity 
TV Synchronization Trigger 
Calibrated Delayed Sweep 
Includes Two Probes, 2 Year Warranty 

PRECISION - e/t 
Model 4040 $499.00 \ - I[T!C CONS Wr-11N -TION N. . 

20 MHz Sweep /Function Generator 
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 

FREE SHIPPING! 
ON GOLDSTAR EQUIPMENT 

ANYWHLRE IN THE U.S. 

Excluding AK & RI 

C®I (AMEX C.O.D. 

Pre -Owned Oscilloscope Specials 
B +K Precision 1476 10 MHz $229.00 

Great Starter Scope! 

Tektronix 465 100 MHz 
Tektronix 465B 100 MHz 
Tektronix 475 200 MHz 
Tektronix 475A 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 & TEKTRONIX OSCILLOSCOPES 

The Industry Standard in Multimeters 

Fluke Model 87 ..$285.00 
TEKTRONIX TDS SERIES 

ON SALE! 

See us on the Web! Test Equipment Depot 
www.fotronic.com A FOTRONIC CORPORATION COMPANY 

P.O. BOX 708 Medford, MA 02155 
(617) 665 -1400 FAX (617) 665 -0780 

email: afoti @fotronic.com 

1- 800 -996 -3837 

TOLL FREE 1- 800 -99 -METER 101 
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CABLE T.V. EQUIPMENT 
Friendly, Knowledgeable Service 

ORDERS CALL: 
1 -800 -361 -4586 

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 

1000KHz to 1.00GHz 
Spectrum Analyzer System 
Up to 500MHz Span. Two bands. 

All the advantages of a Spectrum Analyzer at a very affordable 
price. Great for interference and signal hunting. RS232 connect 
for logging signals to disk. Real time display sweep outputs on 
any X,Y scope. Variable span and sweep rate. Marker function 
and selectable bandwidth. Demods in AM /NFM /WFM plus 
BFO for CW /SSB modes. For instant information use our fax 
back service at 317 849 8683, #405. Or, email Scanns @www.ace - 
coms.com . http: / /www.acecomms.com /Scanns. 

-ACE- 
COMMUNICATIONS 

Order Line: 1 888 445 7717 
10707 E. I06th, Fishers, IN 46038 Intemational:3178427115 

Fax 317 849 8794 Email: Scanns@www.acecomms.com 
CIRCLE 25 ON FREE INFORMATION CARD 

RS -232 Networkable Devices 
Z 
r} 
C 
C 
IT 
C 

NEW: RS -232 programmable 240x64 Graphic Display Module. 
Upload your BMP /GIF Image Files at 9600/19200 Baud. Com- 
plete Support for 30x8 and 40x8 Text. Documentatioi and 
OBasic Software Gets You Running FAST!!! Counts. as 2 Devices 
on the NCD RS -232 Network, Combine up to B GDSP=_ on a 

Single Serial Line. GDSP Intro: $279. Fully equipped: $349. 

Includes Drivers 
in OBasic. Mac 6 
Amiga Software 
Also Supported. 

L 

3 
2 

8/16 Hobby Servo Controller. 
Futaba -J Compatible, Infrared 
Receiver Included with SV16 
upgrade. Perfect in all anima - 
tronic applications. 
SVB Kit $79 Aem $99 
SV16 Upgd Kit $39 Asm $59 

8 -Relay Driven includes 8 LED 
Status Lights. 12V Operation. 
Includes Infrared Receiver for 
Remote Operation. With 
Omron Mechanical Relays. Call 
for info on our 4 -Relay Model. 
R85 (5A) Kit $109 Asm $139 
R810 (10A) Kit $129 Asm $159 

7, Combine 16 Devices in ANY Combination to Your RS-232 Port 

zß'23 

National Control Devices 
Contact Ryan Sheldon 

Phone: (404) 244 -2432 
FAX: (417) 646 -8302 
Include $5 Shipping 
Visa /MC Accepted 

NCD, Box 384, Osceola, MO 64776 

i u6,- 
;-I , i..:w 1 of 1e.. 

High -Power DC Motor Con- 
troller, 9 -12 Volt Operation 
for Motors Up to 4 Amps. 
Forward /Reverse 64 Speeds. 
With Infrared Receiver. 
Hexfet H- Bridge Driver stage. 
NCD -M1 Kit$129 Asm$159 

AudioNideo Switcher: 8 In- 
puts, 2 Outputs, Infrared 
Controllable, Routes Any In- 
put to Any Output. 12 -18 volt 
DC operation. For Low -Power 
(Line -Level) Signal Switching. 
AVS8 Kit $129 Asm $179 

LCD Display Driver, for Dis- 
plays up to 40x2 (not inc). 
Two AUX outputs for Relay 
& Light. Connect up to 16 
Displays per RS -232 port. 
NCD -LCD Kit $34 Asm $44 

Infrared Transceiver for Remote RS -232 Commun cation with 16 IR Controllable Devices. IRTR Kit '39 Asm $49 
RSB Serial Booster Gives our RS -232 Port the Power It Needs to Drive 16 NCD Devices. RSB Kit Asm '.34 

On-Line Catalo: htt://members.aol.com/ncdcat/index.html E-mail: ncdr an aol.corrl 
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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, CET's, 
Military Branches, Ham Operators, Industries, and more, across the 

United States and around the world. Order today and see how UCANDO 

is 

The Way The World Learns Electronics." 

VCR Maintenance E. Repair ... $29.95 All others ... $44.96 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 Perri intro to TV" TV Part 2 

The Front End" TV Part 3 "Audio" Fiber Optics laser Technology 

SAVE!!! 6 videos for only $240 or 12 videos for only $460 

[ VISA 

laari( tl 

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 

Cable TV 
Descramblers Converters 

, . ; 
:"Full Channel Viewing": 

Movies * Fights * Event) 

Call Now - Save $$$ 

Credu 

Cards 

One Year Warranty 

800 -299 -7985 
QUALITY ELECTRONICS 

C. 

LEADER 
For Professionals Who 
Know The Difference 

Oscilloscopes 
o- Video Sync /Test Generators 
or Waveform Monitors /Vectorscopes 

EFP /ENG Instruments 
or RF Signal Level Meters 
or Audio Generators & Meters 
,or Frequency Counters 
or Meters & Bridges . Power Supplies 
60' Function Generators 

RF Generators 

P RI NT (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 

yNIF 
LEADER c.en 953 

i =l CD 

WO c,`!"a UM e'.":.... 

- ou® 

Call, fax or email for your free test and 
measurement instrument catalog today! 
800- 638 -2020 * Fax 800 -545 -0058 

Email: SMPRODINTL@ao1. com 

CIRCLE 47 ON FREE INFORMATION CARD 
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Fix It Yourself! 
-vv v\t 

Electronics Repair 
Manual 

rBarO 
. 

"".'::::11( 
11 marwwn 

Ceara. camaW^^ w 
ro des! iaAw^ ."' 

rw!'.tlrodr^yand 
Meni.rura+ 

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 

Leading Manufacturers Represented... 
Emerson Nintendo RCA Technics 
Hitachi Panasonic Sanyo Toshiba 

It's easy, fast, and rewarding IBM Pioneer Sharp Zenith 
to repair it yourself with the \ NEC Quasar Sony and others 
Electronics Repair Manual! 

,/ 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 

Keep Your Skills Vp -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. Just $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! 
The Modern 
Electronics 
Manual" 

A practical 

reference manual on 

electronics technology 
odgy 

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 Characeristics 

The Op -Amp Explained 

General Diagnostic Techniques 

...plus much more! 

r30 Day Free Trial Order Form 
Yes! Please rush me my copy of: 

Electronics Repair Manual for only $59.95 

Modern Electronics Manual for only $59.95 

Both Manuals for Just $99.95. 
I may take $10 off the total price when l enclose my deck or credit card 

authorization by 5/30/97. Plus, l get free shipping and handling! / 

understand that if l am not satisfied, l may return the book(s) within 30 days 

for a full 100% refund of the purchase price. 

My payment is enclosed. I've deducted $10 if I am ordering by 5/30/97. 

33304 

33305 

33306 

I VISA J No. 

Check Endosed. 

Optional express delivery (available in U.S. only). 

Enclose an additional $10 and we'll guarantee delivery within 5 business days 

from receipt of your order (prepaid orders only; no PO. 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. Supplements 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. 

1077 Bridgeport Avenue, P.O. Box 886, Shelton, CT 06484 

Call 1- 800 -222-WEKA or fax to 1- 800.256 -59' 5 for fast service! 
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MANUFAC 
AI -6600 
PHONE TAP 
DETECTOR 
DETECTS: 
Radio Frequency 

Taps 

Series and Parallel Taps 

Line Impedance Taps $14995 
Extension Phone Listeners 

AI-2100 
VIBRATING 
TRANSMITTER 
DETECTOR 

DETECTS: 
Body Wires 

FM Wireless Mics 

AM Transmitters 

UHF Transmitters 

$18995 

AI -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 

TRVD -900 TRANSMITTER / TAPE RECORDER 
& VIDEO DETECTION SYSTEM 

DETECTS: 
Body Wires 

FM Wireless Mics AM Transmitters UHF Transmitters 
Tape Recorders Video Equipment 

Alerts User By Vibrating and /or Illuminated LEDs $495°O 

WSS -100 WIRELESS SURVEILLANCE SYSTEM 
SEES & HEARS EVERYTHING! 

FEATURES: 
2.4 GHz Video / Audio Transmitter 
4 Channel Receiver 300' Transmission Range 
Black & White CCD w/ Auto-lris Lens 410(H) TV Line Resolution 
FCC Approved Frequency 

Items May Be Purchased by Credit Card, Certified Check, Money Order or C.O.D. 

Send S6.00 
for 32 -Page 

Catalog 
(FREE w/ Purchase) 

AMERICAN INNOVATIONS, INC_ 
119 ROCKLAND CENTER - SUITE 315 NANUET. NY 10954 

Voice: [9141 735-6127 Fax: [9141 735-3560 
HIP : / /WWW.SPYSITE.COM E-MAIL: AMERICAN @SPYSITE.COM 

Quantity 
Discounts 
Available 

Whaddya Say rib 

A Guy Who's Had 

The Same Job 

For 50 Years, 

Has Never Called 

In Sick Or 

Showed Up Late, 

Never Taken A 

Vacation Or A 

Holiday, Never 

Asked For A 

Raise Or Griped 

About His Bonus 

And, Believe It Or 

Not, Has No 

Plans For 

Retirement? 

Thanks. 

Remember -onl uu ian p"renl fores! Ikes 

fa ry k \11016 
ROUTE, MILL, DRILL, CARVE, ENGRAVE, PAINT . . . 

STARTING AT 
IN WOOD, PLASTIC, VINYL, PC BOARD, & LIGHT METALS! $695.00 

4 8c 5 MOTOR GANTRY MILL CONFIGURATIONS 
PG COMPUTER CONTROLLED CNC /DNC 
IMPORT/ EXPORT FILES TO OTHER CADS 
AUTO -BACKLASH COMPENSATION 
PRE -MACHINED HEAVY CASTINGS 
SIMULTANEOUS 4 AXIS MOTION 
FREE 3D CAD /CAM SOFTWARE 
AVAILABLE IN KITS OR ASSEMBLED 
EXPEDITE SERVICE ALSO AVAILABLE 
OPTIONAL ALUMINUM WAY COVERS 
.0005" RESOLUTION / AMERICAN MADE 

3 & 4 AXIS UNITS 
FROM 12' X 12" TO 

66" X 66" MACH. AREA 

U.S. CYBERLAB, INC. 14786 SLATE GAP RD., WEST FORK, AR 72774 
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*Bobo is a Kit Builders Paradise 
Bestrode Ws Mrs - tots - Ceeeren - Wter saki 

Call Debco today for 
your FREE copy of 

The Electronic Experimenter's Journal 

1 800 423 - 4499 
Debut Electronics 4025 Edwards Rd. Cincinnati. OH 45209 

EPROM+ 
PROGRAMMING SYSTEM 

USES PARALLEL PORT 
EPROMS (24,28,32 & 40 PIN*) +27C AND 25XX 
1702 *, 2708 ,TMS2716 *,32,32A,64,64A,128, I28A 
256,512, 513, 011 ,010,101,1001,1000,1024,210,020 
2001,220,2048,4001 /2,040,080,240,4096,68764 /66 
FLASH EPROMS 28F256, 28F512, 28F010 
28 F020, 290257 ,29C010,29C040,29F010,29F040 
EEPROMS & NVRAMS (18,24 & 28 PIN+CXX) 
2210, 2212, 2804, 2816, 28t6A28t7286 2865- 
28256, 280010, DS1220, DS1225, DS1230 
5ERIAJ. FFPROME* (8 & 14 PIN PLUS CXX) 
ERI400,M58657, 2401,02,04,08,16,32,65, 2444 
59C 1 1,8001 1 A, 9306 ,46,56,66,8572,82,92,168 /9XX 
DIPOLAR PROMS* (16 THROUGH 24 PINS) 
74SXXX AND 82SXXX FAMILY 
MJCROCONTROLLERS` 8741, 42, 48, 49, 8751 
C51, 52, C52, R7C5XXX, 87C75X, 89C5X, 68705 
68HC705, 6814C711E9, PICI6CXX, 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 

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OH 45150 
(513) 831 -9708 FAX (513) 831 -7562 

SYSTEM INCLUDES: 
PROGRAMMING UNIT 
PRINTER PORT CABLE 

POWER PACK, MANUAL 
AND SOFTWARE. 

289 
ADD $5.00 SHIPPING 

$5.00 C.O.D. 
VISA /MASTERCARD 

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 toots, light- 

ing control, telephone systems, security systems, surveillance 

cameras, infra -red audio /video control, HMAC, pet care automa- 

tion, wiring supplies, books and videos Feld much more! 

Packed with Pictures 
& Diagrams 

101011.111 

HOME AUTOMATION *ITEMS, INC. 

Questions: 714-708-0610 Fax:714- 708 -0614 

e -mail: catalog@smarthome.com 
http: / /www.smarthome.com/smarthome 

24 Hours Call 800 -SMART- -HOME 800- 762 -7846 

i 
Weeder Technologies 

Add $4 

Ship/Hand 
US & Canada 

FREE 
CATALOG! 

r 
Master =' 

PO Box 421, Batavia, OH 45103 

Home Automation 
Connects between a TW523 and an 
RS -232 serial port. Use your PC /Mac 
to receive and transmit all X -10 
commands. Create your own 
program to control your home 
automation system, timing on /off 
any device plugged Into an electrical 
outlet with responce to time /date, 
other X -10 transmissions or any other 
computer Input stimuli. $38.50 

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. $43.00 

weedtech@iglou.com 

Caller ID / RS -232 
Connects between a telephone wall 
jack and an RS -232 serial port. 
Decoc es the caller ID data sent over 
the phone line and sends It to your 
PC/Mac, in a pre -formatted ASCII 
character string. Create your own 
program to log the name, number, 
date, and time of all Incoming calls. 
Block out unwanted callers to your 
BBS/raodem. $34.50 

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 o 1 

the line using your password. $35.00 

IR Remote Control Receiver 
Learns and records the data patterns 
emitted by standard infrared remote 
control used by Ns, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. Seven Individual I/O 
pins can be assigned to any button on your 
remote, and can be configured for either 
'toggle or 'momentary' action. $32.00 

ro' 
KTM 

it 
513-752-0279 

50 MHz Frequency Counter 
Reads `requency 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 automatic 
placement of suffix (Hz, KHz, or MHz). 
Microcontroller based provides for very 
small parts count, only 2' x 3' big. $48.50 

RS -232 Digital I/O 
Give your home -brewed PC/Mac 
programs a link to the outside woad 12 
I/O pins can be configured Indivic unity 
for Input or output. Turn on /off relays, 
trlacs, etc. Respond to button presses, 
switch changes, 4x4 matrix decoding 
with auto -debounce. Stack up o 16 
units on the same serial port for a total 
of 192 I/O points. $32.00 

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 16 touch - 
tones and displays them on an LCD 
àisplay. Holds the last 240 digits in 
a non- volatile memory. Scroll 
through and view all telephone 
numbers dialed, credit card 
numbers entered, etc. $54.50 

CABLE CONVERTER 
DIAGNOSTIC TEST CHIP 
LOAD FULL ACTIVATION OF CABLE CONVERTER 

WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, 
WIRELESS QUICK INSTALL TEST BOARDS AND 
DIAGNOSTIC CUBES FOR ALL CONVERTERS! 

** *ANYONE IMPLYING ILLEGAL USE WILL BE k ** 
DENIED SALE.WE SELL PRODUCTS ONLYII TO 
TECHNICIANS OR CABLE REPAIR FACILITIES!! 
NI 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 I FREE. 
*MON -FRI - BAM -7PM - SAT IOAM -2PM EST. 

*WEB PAGE HTTPIIIWWW.800- GOCABLE.COM 

VISUAL :: CA 
COMMUNICATIONS INC. 

ORDERS /CATALOG 1 -800-GO-CABLE 
TECHNICAL SERVICE DEPT. 717 -620 -4363 EST. 1976 

Only You Can Prevent Forest Fires. 
k 

4.71 -4% 

BE AN ELECTRICIAN! 
Home study. Maintain and 

systems, wiring, utilities, phones, and more. 

FREE LITERATURE: 800.223 -4542 
IName Age 

Aches, Phone I I 

ICoty/State - Zip 

The Electrician Scheel, PCDI, DEPTTEF341 
L065 Roswell Road, Atlanta, Georgia 30328 

CABLE TV 
CONVERTERS AND DESCRAMBLERS 

WE CARRY A FULL LINE OF 
CONVERTERS AND DESCRAMBLERS 

COMPATIBLE WITH MOST 
MAJOR BRANDS INCLUDING: 

Scientific Atlanta"' 
Jerrold"' 
Tocom"' 
Zenith"' 

Pioneer"' 
30 DAY MONEY BACK GUARANTEE 
BEST PRISES FREE CATALOG 

ALLSTAR ELECTRONICS 

800-782 -7214 
HOURS: 9-6 M -F 10 -3 Sat EST 

It Is not the intent of Meter Electronics to defraud any pay N 
operator. Anyone implying theft of service worn be denied 
aaut ance. Ail brand names are registered trademarks 0(Iheir 
respective Owners a are used for reference only. 11044 
Owens Blvd., #416, Forest Hills, NY 11375. NO NYS SALES. 107 
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NEW DX SERIES DMMs 

3 YEAR 
WARRANTY 

COVERS FULL PERFORMANCE 

04/Off 0114-11 rHa-X 

.. _.. 

Bel MERIT DX Series DMMs 
have best values for 
performance, features and 
dependability with 3 year 
warranty. 

Each DX model has standard DMM 
measurements with a set of 
additional capabilities; diode, 
continuity, TRhFE, capacitance, 
inductance, frequency, logic and 
temperature. 

Additional features include auto 
power -off, data hold, annunciator, 
and input warning beeper & peak 
hold (DX451/DX460L only) 

Deluxe holster, safety test leads and 
thermocouple probe (DX360T) 
supplied as standard accessories. 

AC/DC Voltage (750V /1000V) . 
AC/DC Current (10A) 20y.. . . 
Resistance (20M12) 20í1.. 2000M . . 2000M 2000M 
Continuity Beeper/Dlode . 

Temperature vi/Probe, Type K 

TRhFE . 
Capacitance (20yF) . . 2000y 
Frequency (20MHz) . 
Logic (TTL & CMOS) . 
Inductance (20H) 

Auto Power -OH . 

Input Warning Beeper . 

Data Hold . . 

Peak Hold . 

Protective Holster . 
Suggested Resale Price 49.95 64.95 64.95 69.95 89.95 109.95 

Lots more High Standard Test Instruments available 
All in One Instrument, Osci loscope, Power Supply, Function Generator, Frequency Counter, 
Multimeter, Capacitance, Engine Analyzer, Clamp -On, Electrical Tester and More. 
See your local distributors or Call for Catalog 

Bel MERIT 1- 800 -532 -3221 
(714) 586 -2310 FAX (714) 586 -3399 

SOLUTIONS FOR THE TEST INSTRUMENT P.O. Box 744, Lake Forest. CA 92630 

THE 3rd HAND 
EVER NEEDA 3rd HAND WHILE TRYING TO SOLDER 
2 PIECES TOGETHER ? SO YOU LAY THE 
SOLDERING IRON ON THE TABLE AND PUT A 
WEIGHT ON FT. NOT ONLY DOESN'T IT WORK 
BUT ITS DANGEROUS. TRY OUR SOLUTION 
A WELL BUILT BASE THAT HOLDS THE 
IRON IN PLACE TO FREE YOUR HANDS. 
FULLY ADJUSTABLE, WILL FIT 
MOST IRONS. 

KIT INCLUDES BASE AND SOLDERING IRON 
& COMPLETE INSTRUCTIONS 

TO ORDER OR MORE INFORMATION MAIL TO 
R&S 
2788 C.R. 135 
DOLA OHIO, 45835 
TEL.: 419/759 -2558 FAX : 419/365 -5112 

1 

$49.95 
$5 S & H 

SUGGESTED 
RESALE 
$68.75 1 I 

MAST ERCA R D- VISA 

CABLE TV 
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 moneyback guarantee) 
Free cat:.. ! PROFORMANCE ELECTRONICS, 
INC.,1(:uu)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 and I.D. Blocker". 
Electronically shields yourself and your box. Free 
Hackers Guide included. Lifetime guarantee. 
Wholesale prlces.1 (800) 820 -9024. 

BIG Sale!! Notch filters $18.00. External Ac- 
tivators $125.00. Descramblers from $99.00. 
Test chips from $5.00. BUlleVI.D. $10.00. Name 
brand cable descramblers from $135.00. Let 
us beat your best price. 1 (800) 449 -9189 Any- 
time. 

CABLE TV, descramblers, converters. Quantity 
discounts. 30 day free trial. Competitive prices. 
Call now! 1 (800) 322 -0921 REGAL SALES, INC. 

CABLE TV descramblers. One piece units. Pi- 
oneer 6310's, Scientific Atlanta 8580, DPV715 
and others. Lowest prices. Money back guaran- 
tee. Houston, TX (713) 691 -4610. 

CABLE - test chips; Jerrold; Pioneer; Tocom; Sci- 
entific Atlanta, Zenith, Jerrold cubes; Pioneer pro- 
grammable cubes; HUDSON, 1 (800) 863 -3237. 

DESCRAMBLE cable with simple circuit added to 
Radio Shack RF modulator and using VCR as 
tuner, instructions $10.00. TELCOM, Box 
832P05, Brusly, LA 70719. 

ZENITH compatible test chips- activates full test 
mode. All except PZ1. $24.95 REALVIEW (888) 
732 -5843 Visa/MC /Cod. 

"UNIVERSAL" descrambler - Works with vir- 
tually any system. Fully assembled. $129.95 + 
$5.00 S &H. "Bullet" Buster, - Protect your cable 
box against the infamous "bullet' , ID and 
"cuckoo" signals. $19.95 + $3.00 S &H. Cable - 
Safe. Guarantee cable privacy. The one -way 
valve for your cable TV signal. $29.95 + $3.00 
S&H. "Cable Unscrambled" - Everything you 
want to know about cable, but are afraid to ask. 
$10.00. " Descrambler Schematics Revealed" - 
A powerful guide to descrambling schemes. 
$10.00. "Baseband Video Explained" - Dis- 
cover what a baseband signal is and how it con- 
structed. $10.00. Special offer - Get all three 
booklets for only $25.00! VISA/MC /AMEX. ELEC- 
TROMAN, Box 24474, New Orleans, LA 70184. 
(504) 482 -3017. Free Catalog. 

FULL line of cable descramblers and accessories 
for all types of systems. Test kits. Auto multimode. 
Etc... Everything you need. Call (808) 735 -9988. 
Best price guaranteed. 

CABLE Descramblers - Why rent! Own your ca- 
ble TV equipment. Access all premium and basic 
channels. All makes and models available . Please 
have model number of cable box when calling. 
CABLE CONNECTION at 1- 888 -83- CABLE. 

CABLE TV notch filters. Request our free 
brochure today! Voicemail: 1 (800) 
433 -6319. Address: STAR CIRCUITS, PO 
Box 94917, Las Vegas, NV 89193. 

SECURITY 
HIDDEN miniature camera inside wall clock, or 
smoke detector with video transmitter. For a full 
catalog send $5.00. THE SPY MASTERS, Suite 
109, 4949 Dempster, Skokie, IL, 60077. Web site 
http://members.aol.com/thspymastr/catalog 
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COMPONENTS 
STEPPER IC: EDE1200 is perfect for robotics, 
etc. E -LAB DIGITAL ENGINEERING, INC. (712) 
944-5344. www.netins.net/showcase /elab 

TEST EQUIPMENT 
TEST Equipment for sale: Quality reconditioned 
Tektronik, HP, Boonton, Fluke, Wavetek elc. 
Contact: AST GLOBAL MARKETING, 11365 Air- 
port Rd., Meadville, PA 16335. Ph. (814) 
336 -2138. Fax (814) 337 -7920. E -mail astmrktg- 
@wrench.toolcity.net 

WANTED: Used test equipment. AST GLOBAL 
MARKETING. Ph. (814) 336 -2138 /Fax (814) 
337 -7920. E -mail astmrktg @wrench.toolcity.net 

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. 

SATELLITE Television pays! 18" minidish salas 
force needed. STAR VISION DIRECT: (800) 
899 -9707, Sam -10pm Pacific. 

EDUCATION 
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. 

RECEIVE your certified electronics technician li- 
cense guaranteed or money back. Manual, simu- 
lated exams and tutoring. $24.95 covers all costs. 
Check or money order to: MASS. INSTITUTE OF 
ELECTRONICS, P.O. Box 1213, Northampton, 

MA 01060. 

SATELLITE EQUIPMENT 
VIDEOCYPHER II descrambling manual. Sche- 
matics, video and audio. Explains DES, EPROM, 
CloneMaster, Pay -per -view (HBO, Cinemax, 
Showtime, Adult, etc.) $16.95, $2.00 postage. 
Schematics for Videocypher Plus, $20.00. Sche- 
matics for Videocypher 032, $15.00. 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. 

IDSS Hacking: How to construct and program 
smart cards, w /pic16C84, software. Complete 
DSS system schematics. $16.95. 
CABLETRONICS, Box 30502R, Bethesda, MD 
20824. 

OBTAINING Sound for your VCII and VCII Plus is 
easy. No codes needed. Also DSS That Card 
information. Details: 1 (800) 211 -5635. 

IMPROVE your satellite picture. Focus Max- 
imizer is a diagnostic tool that optimizes feedhorn 
spacings. $26 50. Free brochure . WATERSHED 
ELECTRONIC DEVELOPMENT (800) 756-7854. 

MINIDISH satellite systems, surround sound, 
big Ns, total home entertainment systems. Cis - 
count prices. Free information. STAR VISION DI- 
RECT: (800) 899 -9707, 8am -10pm Pacific. 

ECHO Star Satellite Dish Networks for sale, so 
call about these state of the art systems at (812) 
295 -4240. 

BEST pricing on 18" satellite TV systems for 
home and RV. DSS, DISH Network programming, 
multi -room viewing options, accessories. Call 
SKYVISION® 1 (800) 500 -9264. www.skyvi- 
sion.com. 

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. 

FM Micro- Broadcasting 88- 108MHz. As- 
sembled PLL transmitters and rf amps mono /ster- 
eo 1/2 -100 watts. Photo catalog /info call (250) 
642 -2859. R. SCOTT COMMUNICATIONS, LTD. 
We ship world wide from Canada. 

PRESECTOR Preamplifier 530 -1600 khz. Im- 
proves dynamic range. Gets remote stations. 
$55.00. Box 1625, Frazier Park, CA 93225. 

INTERNATIONAL clients wanted. "Can do" engi- 
neer locates, purchases, ships U.S. technical 
products, systems, services worldwide. Our job: 
Get to facts; get you what you want! Professional, 
confidential, discreet. Fax today: (806) 792 -0207. 
Or, write TESCO TECH Box 53743, Lubbock, 
Texas, 79453, USA. 

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., FO Box 240, Massapequa Park, NY 
11762 -0240. USA and Canda only. US funds. 

CRYSTAL Set Handbook - Visit antiquity by 
building the radios your grandfather built. Assem- 
ble a "Quaker Oatd' rig, wind coils that work and 
make it look like the 1920'! Only $10.95 plus 
$4.00 for shipping and handling. CLAGGK INC., 
PO Box 4099, Farmingdale, NY 11735. US funds 
only! USA and Canada - no foreign orders. 

HEATH COMPANY is selling photocopies of most 
Heathkit manuals. Only authorized source for 
copyright manuals. Phone: (616) 925 -5899, 8-4 

ELECTRONIC Project Kits. www.qkits.com. 1 

(888) GO -4 -KITS, 292 Queen St., Kingston, ON., 
K7K 1B8. 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. 

TRANSFER paper for printed circuits with laser 
or copier, excellent quality. 30 sheets 8.5 X10 with 
instructions $24.00, send check or money order to 
G. SANTA MARIA, 1602 -A Washington Ave., 
Suite #915, Miami Beach, FL 33139. 

ALL-In -one catalog, 60 mouth- watering pages. 
CB /HAM /audio/TV /spy /broadcast/science proj- 
ects, micropower broadcasting, broadcast 
transmitters, amplifiers, antennas, "secret books", 
start your own radio station and more. Send $1.00 
to PAN -COM INTERNATIONAL, PO Box 130 -P5, 
Paradise, CA 95967. 

AWESOME Kits: Voice changers, levitators, 
lasers, gas sensors and morel Catalog $1.00. 
LNS TECHNOLOGIES, 20993 Foothill Blvd., 
Suite 307P, Hayward, CA 94541. www.ccnet.com/ 
-- Instech 

810- Stimulator featured in PE June issue. Tone 
muscles, relieve aches and pains with electronic 
acupuncture. Updated kit with enclosure $40.00 
plus $2.50 S&H. RAH PROJECTS, P.O. Box 
15904, N.B., California 92659. 

FREE catalog of fascinating electronics! 3D 
stereo, detectors, testers, tesla, ammers, 
robotics, much morel QUANTUM RESEARCH, 
17919 -77 Ave., Edmonton, Alberta T5T 2S1. 

HOME Automation Ideas. Ideas, construction 
projects: speaker switch, vehicle detection, inter- 
active control, speech recordings, morel Send 
$15.00 to: CREATIVE CONTROL, 937 S. Leyden 
St., Denver, CO 80224. 

Converters & Descramblers 
Call 1- 800 -715 -6789 

30 Day M- ney Back Guarantee 

FREE Catalog 

!1 

/ %, Biennium 
ENTERPRISE -S 

Full r f.Slurs 
'anasoni _" 
Jerrold 
lioneer°° 

Zenith" 
Scientific 
Atlanta" 

ALL MAIOF CREDIT CARDS ACCEPTED 

1340/ Research 9v 1 S ` ',e 113 r1u,Un. TX /8750 

NEW 
...s 

} 

ANARD 

EASY PC 

SCHEMATIC and PCB C.A.D 

ONLY CID 
tadudes erf MGA, CGA, EGA 
& VGA compatible. 

Design larle maid layer 
boarda. 

One Im el pul down 
menu and quitt keys 
for fast layout 

Dot mau, . plceer, UTOMATION 
Gerber & N.C. drill output. -® 
6 a Pt- 

7840 ANGEL RIDGE ROAD 

Free Demo ATHENS, OHIO 45701 
(614) 592-1810 

Visa 8 MasterCard Accepted 

SURVEILLANCE 
The Latest High Tech 

Professional Electronic Devices 
Our latest catalog offers a HUGE 

selection of surveillance, counter - 
surveillance /privacy devices: 

hidden video equipment, pinhole 
camera w/audio $1591', electronic 
kits, telephone recording systems: 

7 -Hour S l25`' -16 -Hour $199' 
touch tone decoders, scanners, 
bug/phone tap detectors, voice 

ciisguisers, telephone scramblers, 
Ikxksmithing tools, and more. 

Catalog $ 5.00 

SPY OUTLET 
P.O. Box 337, Buffalo, NY 14226 
(7 t 6) 691 -3476/(716) 695 -8660 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 Free Information Number Page 

- A &A Engineering 94 - KDE Electronics 102 

25 Ace Communications 102 - Learn Inc. 13 

- 80 - Mana 80 

- 95 149 MCM Electronics 77 

26 81 - Mega Electronics 92 

28 82 147 Mendelson's 96 

137 97 - Mental Automation 86 

107 171 MicroCode Engineering CV3 

- Millennium Enterprises 109 

Aegis Research, Canada 

AES 

Alfa Electronics 

All Electronics 

Allison Technology 

Allister Electronics 

AMC Sales 96 

American Innovations 106 

Andromeda Research 107 

Basic Electrical Supply 98 

Bel Merit 108 

C &S Sales, Inc. 84 

Modern Electronics 94 

164 Mouser Electronics 20 

National Control Devices 102 

17 

109 

108 

CV4 

96 

87 

20 

97 

97 

103 

NRI Schools 

32 - Ohio Automation 

- Cable Discount 101 - Oldaker Mfg. Corp 

- Circuit Specialists 90 43 Optoelectronics 

- Cleveland Institute of Electronics .37 - Orion Electronics 

- Command Productions 86 146 Parts Express 

- Comtrad Industries 3 14 175 Pioneer Hill Software 

- Consumertronics 76 45 Prairie Digital Inc. 

48 Dalbani 79 46 Print 

DC Electronics 92 47 Print 

173 Digi -Key Corp 5 - Quality Electronics 103 

EDE Spy Outlet 109 - RC Distributing 94 

148 Electronic Rainbow 83 - Silicon Valley Surplus 92 

Electronic Technology Today .21, 75 - Skyvision 89 - Foley -Belsaw 99 - Smithy Company 100 

Forest Electronics 80 - Tab Books 9,55 - Fotronic Corporation 101 - T.C. Tronics 86 - General Device Instruments 95 143 Telulex 98 

- George Brown College 7 - Transtronics 92 

13 

110 

Grantham College of Engineering.4 136 UCANDO Videos 103 

Greenleaf Electronics Inc. 98 - US Cyberlab 106 

Home Automation Systems 107 - Vision Electronics 96 

Howard W. Sams & Company 11 - Visual Communications 107 

Information Unlimited 78 - Weeder Technologies 107 

Interactive Image TechnologiesCV2 - Weka Publishing 104 

Intronics, Inc 95 - WPT Publications 94 

Kableworks 101 134 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) 
e -mail advertising @gernsback 

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 
slevitan26 @aol.com 

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® TraxMaker C B T 
Schematic and Simulation PCB Layout and Autorouting Computer Based Training 

The Only Complete Virtual Electronics LabTM 

cunt, &t.,..,.SiR":tt4:; Xf _t ... 
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FUNDAMENTAL LOGIC ELEMENTS 

UNIT OBJECTIVE FUNDAMENTAL LOGIC 

l .\ I"I ()B.lh:(`hIIC 

At tie completion of this unit, you will be able to determine the input, 
outFut relationship of AND, NAND, OR, and NOR Ionic gates by 
using the DIGITAL LOGIC FUNDAMENTALS cicuit board. 

1111E(?(® 111,4 
IeN.r.c.-m.tr.. I-717 1 

Total Customer Satisfaction 
At MicroCode Engineering we are committed to total customer satisfaction. When 
you purchase one of our products 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 
Additional literature and free functional demos of our products are available on the 
Internet at http: / /www.microcode.com and on CompuServe (GO MICROCODE). 

CircuitMaker 5 
The Fastest, Most Accurate, 

True Mixed -Signal SPICE Simulator 
CircuitMaker is a virtual electronics lab where you can quickly and easily design 
and verify digital, analog and true mixed -mode circuits. You layout your circuit 
design as a schematic, connecting an assortment of over 4000 indestructible com- 
ponents. Click on the simulation button and view the results as if you were looking 
at real laboratory instruments. It really is that easy! 

New users love CircuitMaker's user friendly environment and short learning curve. 
Experienced users appreciate its time saving features and respect its accurate simu- 
lation and numerous in -depth analysis capabilities. No matter what level of elec- 
tronics you are at, CircuitMaker, The Virtual Electronics Lab, will match your needs. 
We are so confident you will love its performance that we back every copy with our 
iron clad satisfaction guarantee! 

TraxMaker 2 
The Most Affordable, 

Professional Quality, PCB Design Tool 
TraxMaker is a Printed Circuit Board (PCB) layout program with advanced fea- 
tures such as a built -in autorouter, 8 layer capability, support for surface mount 
devices, and full design rule checking. Most importantly, TraxMaker provides these 
features while remaining exceptionally easy to use. 

TraxMaker is a truly cost effective package which is sure to handle your most 
demanding PCB design tasks. TraxMaker can be used as a stand -alone product or 
with compatible schematic capture products. When used in conjunction with 
CircuitMaker, TraxMaker completes a powerful start to finish circuit design sys- 
tem. TraxMaker provides more power than any other product in its class! 

CircuitMaker CBT 
Electronics Training Featuring 
An Award Winning Curriculum 

MicroCode Engineering and Lab -Volt Systems present CircuitMaker CBT com- 
prising 28 analog and digital lessons organized into four modules covering DC 
Concepts, AC Concepts, Analog Device Concepts and Digital Device Concepts. 
This is not another one of those "textbooks on a computer ", rather it is an interac- 
tive presentation in an intuitive multimedia CD ROM format providing over 200 
virtual labs simulated in CircuitMaker. 

The award winning curriculum provides the most powerful teaching/learning tool 
for electronics available today. This complete electronics program includes on -line 
instruction and testing, workbooks, and virtual labs. Best of all, you do not have to 
purchase any expensive laboratory equipment to have an exciting and accurate 
electronics training program. CircuitMaker CBT will help the user learn and un- 
derstand electronics and troubleshooting of both analog and digital circuits. 
We guarantee it! 

CircuitMaker - $299 TraxMaker - $299 
CircuitMaker CBT - $75 per module 

Call now to order or 
request additional information 

800 -419 -4242 
L.a_) z 

MicroCode Engineering Inc. 927 West Center Street Orem UT 84057 -5203 USA Phone 801- 226 -4470 Fax 801 -226 -6532 Internet http: / /www.microcode.com CIRCLE 171 ON FREE INFORMATION CARD 
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ed Awn. 'Dine 
Connect the SCOUT with your AOR AR2700* 

t 
ase t e F% rece' ra te se 

and 

coo co 
spectra 0 value 

Sperßun FCC Database CD 

DB32 Antenna 

CC30 Carry Case 

The Scout, with its revolutionary Reaction Tune feature, can tune the AOR Model AR2700 
to the frequency it captures in less than one second. No more scanning through an entire 
band of frequencies, hoping to find that one elusive unknown signal. The Scout will lock 

111/ onto and capture into memory all nearfield frequencies, up to 400, while simultaneously 
tuning the AR2700 to the recorded frequency. Take it along to a sporting event, amusement 
park, shopping mall, or downtown, and start building your own frequency database. See 

below for list of other compatible Scout Reaction Tune receivers. 

Automatically tunes the AR2700 to the frequency captured 
( Takes guess work out of scanning for active frequencies 
di Records and saves up to 400 frequencies in memory 

Records up to 255 hits on each frequency in memory 
4i Interface to a PC for frequency download using the optional Optolinx PC Interface 

Diltinctive beeps indicate frequency hits, pager style vibrator for discreet recording 

Glikutomatic EL backlight for night operation 
616 segment RF signal strength bargraph 

Frequencies are automatically saved when unit is turned off 
10MHzg1.4GHz Frequency Range 

.lso Reaction Tunes: AOR AR8000 
ICOM R7000, R7100, and R9000. Radio 

Shack Pro 2005/2006 (0S456 installed) 
and Radio Shack Pro 2035/2042 (0S535 

installed) 
*Modification to AR2700 

required for Reaction tune. 
Instructions included in 

Scout mnuai. 
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AOR AR2700 scanner not sold by Optoelectronics 

order 
now! 

FACTORY' DIRECT ORDER LINE 80O327S912 ^ II- 11"/-V- 111 Ar-e- V ivi.. vi. iivi llimena 
5821 NE 14th Avenue Ft. Lauderdale, FL 33334 
Visa Mastercard C.O.D. Prices and Specifications 

are subject to change without notice or obligation 
TEL (954).771.2050 FAX (954).771.2052 Email opto @igc.net 

Internet: www.optoelectronics.com 
CIRCLE 43 ON FREE INFORMATION CARD 
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