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An easy-to-build, low-cost, 
60-watt stereo amp that 
delivers really great sound 
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Bass-Reflex Speakers 
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Design and Verify Circuits Faster 
Join over 20,000 customers using the affordable mixed -signal simulator 

Design faster with Electronics Workbench. 
Mix the analog and digital components and ICs 
in any combination. And with a click of the 
mouse, try `what if' scenarios and fine tune your 
designs.The built -in SPICE simulator gives you 
real-world waveforms. 

All without programming or netlist 
syntax errors. 

And in minutes. Not hours or days. 

You'll be up and running sooner. And create 
better designs faster with Electronics Workbench. 
We guarantee it! 

INTERACTIVE IMAGE TECHNOLOGIES LTD. 
908 Niagara Falls Blvd. #068, North Tonawanda, NY 14120 -2060 
Telephone: 416 -977 -5550 BBS: 416-977 -3540 
CompuServe: 71333,3435 E -mail: ewb@interactiv.com 

Electronics Workbench: $ 299 
Click & drag schematic capture 
Mixed analog/digital SPICE simulator 
Instant Bode plots and scrollable waveforms 
50 analog components with 350 models 
140 digital components and ICs in TTL and 
CMOS 
Wmdows 95/NT/3.1, DOS and Macintosh versions 
Free unlimited technical support 
3O-day money -back guarantee 

Engineer's Pack: 
Electronics Workbench 
2,450 models 
Import/Export SPICE netlists 
Export to PCB packages 

To discover more about the affordable 
mixed- signal simulator, call us today at: 

$599 

800 -263 -5552 
Fax: 416 -977 -1818 
Internet: http: / /www.interactiv.com 
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Popular Electronics 
C O N S T R U C T I O N 

30 Build a Switching Amplifier 
A low -cost, lightweight, easy -to- build, 60 -watt stereo amplifier 
that's ideal for use as a main or backup unit -Rolando R. Burbon 

38 Build a Reverb and Surround - Effects 
Generator 

Add concert -hall ambiance to your home theater or stereo setup 

with this versatile circuit that can be configured for a variety of 
applications. It even works with live audio -Marc Spiwak 

44 Build a Solid -State Penlight 
A handy little light for emergencies, or whenever you need it, that 

seems to never burn out. As a bonus, it doesn't affect your night 
vision -Dean F. Poeth 

F E A T U R E S 

42 Smarter Keys for Smarter Cars 
In the never -ending battle to protect your automobile and its con- 

tents, even keys are gaining some electronic -aided intelligence - 
Bill Siuru 

48 Choosing the Right Shortwave Receiver 
Are you confused by the specifications and features of modern 
shortwave receivers? These pointers can help you separate the 

hype from the important facts and keep you from being short- 

changed -Karl T. Thurber, Jr. 

57 Designing your own Bass -Reflex Speakers 
Learn how vented enclosures affect loudspeaker performance, and 
how to design your own vented -box, or bass -reflex, speakers using 

our simple PC program - William R. Hoffman 
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EDITORIAL 
FOR AUDIO ENTHUSIASTS, AND 
EVERYONE ELSE! 

While all aspects of the electronics hobby have their 
devotees, few, if any, are more ardent than audio hobbyists. 

Well, this month Popular Electronics presents a trio of 

stories sure to please even the most jaded audio tinkerer. 

The first is a great- sounding, 60 -watt, stereo amplifier that's 

lightweight and inexpensive to build. Ideal for use as a main 

or backup amp, what makes it really different is that it is a 

"Class D," or "switching" amplifier. To learn more about it 

turn to page 30. 

The second audio article is a simple reverb- effects 

generator that can be configured for a variety of 

applications. For instance, it can be used to add the 

ambiance of a theater or auditorium to your sound system, 

simulated stereo to a mono source, or surround effects to 

the audio track of a video program. The unit also has a 

microphone input for adding reverb effects to speech or 

vocals. That story begins on page 38. 

Finally, there's another installment in our occasional series 
on designing and building your own speakers. This time, 
we turn our attention to the vented -box, or "bass- reflex" 
speaker. In the article we present a design program that 

can make short work of designing an enclosure that's ideal 

for your selected drivers, and practical pointers that can 

make the whole procedure nearly foolproof. The story 
begins on page 57. 

And we have not forgotten all of you non -audio hobbyists. 
This issue offers a variety of stories and columns for you, 

too. For instance, shortwave listeners, especially 
newcomers to that fascinating hobby, won't want to miss 

"Choosing the Right Shortwave Receiver. ". That story 
provides you with the essential information you need to 

make an informed decision when purchasing your next, or 

first, shortwave receiver. The story begins on page 48. 

Add to that a neat little solid -state penlight that seems to 

last forever, and more, and you can see that we have 

another fun -packed issue for you, no matter what your 
interests. Enjoy! 

Carl Laron 
Editor 

E A R N Y O U R 

B.S. DEGREE 
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4 
By Studying at Home 

Grantham College of Engineering, 
now in our 45th year, is highly experi- 
enced in "distance education " - teaching 
by correspondence- through printed 
materials, computer materials, fax, 
modem, and phone. 

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

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

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

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

Computers. 
(3) The B.S.C.S. - the Bachelor of Sci- 

ence in Computer Science. 
An important part of being pre- 

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

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

Accredited br 
the Accrediting Commission of the 

Distance Education and 
Training Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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LETTERS 
Citing SETI 
SEARCHING FOR 
EXTRATERRESTRIAL 
INTELLIGENCE 

While The SETI League, Inc. great- 
ly appreciates the favorable exposure 
given us in Karl Thurber's article The 
Search for Extraterrestrial Intelligence" 
(Popular Electronics, December 
1995), we must hasten to point out that 
at least two of the author's sources 
were not cited. Much of the material on 
The SETI League's upcoming all -sky 
survey first appeared in my articles 
"Searching for Life Among the Stars" 
(QST, August 1995) and "SETI Made 
Simple -What Can We Do ?" 
(Proceedings of the 1995 TAPR 
Annual Meeting). Your readers should 
be made aware of those prior publica- 
tions. 

SETI seeks to determine through 
microwave measurements whether 
humankind is alone in the universe. 
Since Congress terminated NASA's 
SETI funding two years ago, The SETI 
League and other scientific groups 
have been attempting to privatize the 
research. Experimenters interested in 
participating in the search for intelli- 
gent alien life, or citizens wishing to 
help support it, should contact The 
SETI League, Inc. membership hotline 
at 1- 800 -TAU -SETI. The SETI League, 
Inc. is a membership- supported, non- 
profit [501(c)(3)], educational and sci- 
entific corporation dedicated to the 
electromagnetic Search for Extra- 
terrestrial Intelligence. 

H. PAUL SHUCH, Ph.D., N6TX 
Executive Director 
The SETT League, Inc. 
Little Ferry, NJ 

I regret the complaint received from 
Dr. Shuch. I was surprised to learn that 
The SET! League took exception to an 
article that promoted their programs, 
an article whose publication they 
encouraged and in which they cooper- 
ated in supplying materials. I apologize 
to him for any misunderstanding on 

4 the use of those materials. 

I employed SET! League material, 
particularly in the "A Basis for SETT ?" 
and "What You Can Do for SETT" sec- 
tions, and for the quotes attributable to 
Dr. Oliver. Those sections promoted 
SETI research and the League's 
upcoming all -sky survey. 

As a result of the League's cooper- 
ation in furnishing a variety of materi- 
als, I thought I had tacit approval to 
use those materials and did not think it 
necessary to specifically cite them at 
each point where they were used. But 
I did mention the League prominently 
in the article and attributed material to 
the League and to Dr. Shuch personal- 
ly on pages 54 and 94. In retrospect, it 
would have been more appropriate to 
have provided several formal biblio- 
graphic citations. 

The original manuscript also con- 
tained a brief "acknowledgments" sec- 
tion thanking Dr. Shuch and others for 
their assistance in preparing the arti- 
cle. Unfortunately, that paragraph did 
not survive the editorial process. 

Nevertheless, Dr. Shuch's concern 
for protection of copyrighted material 
and proper attribution is a valid one. It 
points to the need for more rigorous 
documentation of sources by technical 
writers. It also suggests that securing 
explicit permission to use copyrighted 
material, regardless of the circum- 
stances, is absolutely essential to 
avoid any possible misunderstand- 
ing. -Karl T. Thurber, Jr. 

AN ABSOLUTE DELIGHT 
I found L.G. Robertson's article, 

"Restoring a Vintage Radio" (Popular 
Electronics, February 1996) an 
absolute delight! I think that the most 
enjoyment I've ever derived from the 
electronics hobby has come from 
reviving a "basket- case" like his. 

That is not to say that I do not enjoy 
other aspects of our wonderful hobby. 
That's why I appreciated the wide 
spectrum of articles -tube projects/ 
technology /surplus information /etc.- 

in the February issue. Thank you and 
keep up the good work! 
A.B. 
Columbus, OH 

HAVES & NEEDS 
For over a year now, I've been look- 

ing for specific information on a num- 
ber of "acquired" devices, as well as 
some general information. 

I could use data and schematics on 
my Excursion 6000 cordless Bell 
phone; a model HE -52 Lafayette 
receiver; and EICO 427 and Heath 
Model 10 -18 oscilloscopes. 

I also need a source for data on 
tube pinouts, high -voltage and 
microwave (as in the oven and fly - 
backs), as well as tube and transmitter 
cross references. I could also use a 

schematic for a 1990 -92 KTV 13 -inch 
television. 

I will reimburse anyone for copying 
and postage costs. 
MICHAEL KELLER 
322 S.W. End 
Lancaster, PA 17603 

I am in need of the instructions and 
guide charts for the EMC Model 213 
tube tester by Electronic Measure- 
ments Corp. Any assistance in obtain- 
ing the instructions and guide charts is 
greatly appreciated. I will cover 
expenses for the data. Thank you in 

advance. 
EUGENE R. MARTIN 
345 Eggert Road 
Cheektowaga, NY 14215 

I would like a copy of the operating 
manual, circuit diagram, and parts list 
for a Pyramid Phase Ill power supply. I 

will, of course, pay any copying and 
mailing expenses. I've enjoyed read- 
ing Popular Electronics for many 
years. 
BILL RIEVELEY 
2180 Victory Road 
Powell River, BC 
Canada, V8A 4Z2 



Circuit akerr 
The Complete, Low Cost, Circuit Design System 

Professional Schematic Layout 
CircuitMaker's schematic capabilities are unmatched and include many ad- 

vanced editing features not found in similar programs. These powerful fea- 

tures minimize the time and task associated with drawing a schematic and 

insure a professional looking final product. Printout and export options are 

numerous and results are of the highest quality. But that's what people have 

come to expect from CircuitMaker. 
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Total Customer 
Satisfaction 

At MicroCode Engineering we are commit- 
ted to total customer satisfaction. When 
you purchase CircuitMaker you have the 
confidence of knowing that a trained staff 
of professionals is available to serve you 
after the sale. Our free unlimited customer 
service is second to none! Whether you 
have general or technical questions they 
will be answered promptly by a knowledge- 

able representative. 

FREE 
Functional Demo 

A free functional demo is available on the 
Internet (http: / /www.microcode.com), on 

CompuServe (GO MICROCODE) and on 
America Online (keyword search; 
CircuitMaker). A demo can be purchased 
directly from MicroCode Eng. for $10. 

Analog, Digital 
and Mixed -Mode 

Simulation 
CircuitMaker's SPICE3 based 
analog simulation is fast and 
accurate. SPICE sub circuits for 
all base level digital devices 
provides advanced mixed - 
mode simulation capability. 
Digital simulation is live and 
highlyinteractive. This power- 
ful simulation trio is tightly in- 

tegrated into one package and 
will confirm your circuit de- 
signs with accuracy and ease. 

Comprehensive 
Device Library 

Version 3 features a state- of -the- 

art device browser which }greatly 

simplifies the task of organizing 
and selecting devices. With its 

newly expanded device library, 
CircuitMaker now ships with more 
devices (at no additional cost) than 
any competing product. If you 
need a device that isn't provided, 
CircuitMaker provides industry 
standard SPICE import and a pow- 
erful Macro capability to enable - 

you to create new devices. 
CircuitMaker provides you with 
the tools to get the job done right. 
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CircuitMaker YES YES YES YES YES YES '299 
Electronics Workbench 

version 3 
YES NO YES NO NO NO fi299 

Elxtronics Workbench YES NO YES YES YES YES `599 
Engineer's Pack 

"CircuitMaker Shorts The Competition Out, 

Printed Circuit 
Board Netlist 

Output 
The PCB output capability helps 
you complete your design cycle, 
by generating a netlist that can be 
imported into any compatible PCB 
program. This is not a costly "add - 
on" product. It comes standard 
with every copy of CircuitMaker. 

PCB Program 
MicroCode Engineering also of- 
fers a CircuitMaker compatible, 
professional level, PCB layout and 
autorouting program for just $299. 

Used in conjunction with 
CircuitMaker, Autotrax completes 
a powerful end -to -end circuit de- 
sign system. Call for details. 

With An Unbeatable Bottom- line" 

Block 
Current 
Delete 
Edit 
File 
Grid 
Nlehlleht 
Information 
Juno 
Library 
Moue 
Net List 

Repeat 
Setup 
Un- Delete 
Zoo 

MicroCode 
ó'Engineering 

573 W. 1830 N. Suite 4 
Orem, UT 84057 USA 

Phone (801) 226 -4470 
FAX (801) 226 -6532 

To order or request 
additional information 

call 800- 419 -4242 

VISA 

CIRCLE 157 ON FREE INFORMATION CARD 

Competitive upgrades are available for 
$149. Call for details. CircuitMaker is 

a registered trademark of MicroCode 
Engineering. All other trademarks are 

the property of their owners. 
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Satellite 
Surround - 

Sound 
System 

NEW PRODUCTS 
According to Bose, its 
Companion satellite surround - 
sound system is the first speak- 
er system specially designed to 
bring high quality audio- for -vid- 
eo performance to direct - 
broadcast satellite (DBS) users. 
The system includes, in one 
convenient box, all the audio 
equipment needed to turn an 
existing satellite receiver into a 
fully integrated, high- perfor- 
mance, easy -to -use home - 
theater system. It features Bose 
Acoustimass speakers, which 
are well -known for their small 
size and big sound, and pro- 
prietary Videostage circuitry, 
which provides accurate and 
efficient surround decoding of 
all program material, including 
Dolby. 

The Companion system in- 
cludes five matched cube 
Acoustimass speakers. Each 
speaker contains one 2.5 -inch 
transducer and is separately 
powered with a matched ampli- 
fier to provide uniform coverage 
from the front left, right, and 
center channels and the rear 
channel of any surround -sound 
video or television broadcast. 
The magnetically shielded 
cubes can be positioned near 
video monitors without interfer- 
ing with the picture. They are 
available in either black or white 
and can be mounted on the wall 
or ceiling, or on optional floor 
stands. 

Also included is a patented, 

three -chamber Acoustimass 
bass module, which can be 
completely hidden from view. 
The module uses a pair of high - 
performance, low- frequency 
drivers and launches sound 
waves via a moving air mass, 
unlike conventional systems 
that rely on the direct vibration 
of a speaker cone. It is claimed 
to provide purer sound, wider 
dynamic range, and virtually no 
audible distortion. The bass 
module also contains a sophisti- 
cated electronics assembly 
including amplification, active 
and automatic dynamic equal- 
ization, real -time signal 
processing, and the Videostage 
full -logic surround -sound de- 
coder. 

Videostage is not an adapta- 
tion of a system designed for 
large theater applications, but is 
an entirely new process specifi- 
cally designed for in -home use. 
Videostage steering logic is de- 
signed to decode all video 
programs and play them back to 
their full effect. It is compatible 
with Dolby surround sound, Dol- 
by Pro Logic, and other two - 
channel matrix encoding sys- 
tems. 

The Companion system can 
be easily integrated with a DSS 
or Primestar satellite receiver 
via a unique system controller. 
Measuring just 13 x 4 x 2 
inches, the controller provides 
connections and switching facili- 
ties for up to six component 
sources: four audio /video (in- 
cluding S video), and two 
additional dedicated audio in- 
puts. The controller can be 
completely hidden from view in 
a cabinet or behind a television, 
or can be placed directly on the 
set. 

Users can operate virtually all 
surround -sound system func- 
tions with their existing DSS 
satellite- receiver remote control. 
A dedicated remote is also in- 
cluded with the system. Bose is 
making available a modified 
Primestar remote that operates 
the receiver's functions as well 
as those of the Companion sys- 
tem. 

The Companion surround - 
sound speaker system costs 
$1300. For more information, 
contact Bose Corporation, The 
Mountain, Framingham, MA 
01701 -9168; 
Tel. 800 -576 -BOSE. 

CIRCLE 60 ON FREE 
INFORMATION CARD 

DIGITAL MULTIMETER 
The Rangemaster II digital mul- 
timeter from Extech is designed 
for everyday heavy -duty use. It 

offers a large (0.95- inch), 3'h- 
digit LCD readout for easy view- 
ing of both measurements and 
function, and comes with a pro- 
tective rubber holster. 

The Rangemaster Il features 
45 ranges and 11 functions that 
include voltage, current, resis- 
tance, frequency, capacitance, 
and logic, with very wide ranges 
and high resolution. The range 
for DC voltage is 200 mV to 
1000 volts (0.6% basic ac- 
curacy); AC voltage is 200 mV 
to 750 volts (1.2 %); DC /AC cur - 
rent is 20 µA to 20 amps (0.8% 
and 1.2 %, respectively); resis- 
tance is 200 ohms to 200 
megohms (0.8 %); capacitance 
is 2 nF to 200 µF (3 %); and 
frequency counter is 2 kHz to 
20 MHz (1 %). 

Other functions include data 
hold, peak hold, TTL logic test, 
continuity, and diode test. The 



Take this GIANT CIRCUIT É ÉCTRONIle IRCUITS 
Volumes 1 -4 

by Rudolf F. Graf 
LIBRARY FOR ONLY S1495 

when you join the 

Electronics Engineers' Book Club' 

Hundreds of circuit ideas alphabetically 
arranged from Alarm circuits 

to Zero crossing detector circuits! 

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. 

AMA MA. Caoms 

As a member of the Electronics Engineers' Book Clubl..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. 
And you'll be eligible for FREE BOOKS through the Bonus Book Plan. Your only 
obligation is to purchase 3 more books during the next 2 years, after which you 
may cancel your membership at any time. Publishers' price shown. ©1996 EEBC 

MONEY -SAVING 
BONUS OFFER! 

Take THE ENCYCLOPEDIA OF 
ELECTONIC CIRCUTTS Vol. 5 

at 50% off Publishers' price 

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

ELECTRONICS ENGINEERS' A Division of The McGraw -Hill Companies, 

BOOK CLUBOWNIN P.O. Box 549, Blacklick, OH 43004 -9918 

YES! Rush me The Encyclopedia of Eledronic Circuits -Vols. 1 -4, billing me just $14.95 plus $12.00 
shipping /handling & sales tax. Enroll me os a member of the Electronics Engineers' Book Club 
according to the terms outlined in this ad. If not satisfied, I may return the books within 10 days for a full 
refund and my membership will be cancelled. I agree to purchase just 3 more selections at regular Club 
prices during the next 2 years and may resign crrytime thereafter. 

BILL ME (Bonus offer not available with this option.) 

SPECIAL OFFER! Prepay your order by check, money order, or credit card and receive The 

Encyclopedia of Electronic Circuits -Vol 5 for $'ODD (T6at's % off the oublisher's list onc(¡L 

50% MONEY -SAVING OPTION: I also wish to order Vol. 5 at 50% off the Publishers' price. I then 

need to purchase only 2 more books within the next 2 years. According to the terms outlined, my payment of 

$56.95, plus applicable sales tax is enclosed. 

Check or money order enclosed made payable to: The McGraw -Hill Companies 

Please charge my: VISA MasterCard American Express Discover 

Acct. Nc Exp. Date 

Signature 

Name 

Address /A.pt. # 

City /State /Zip Phone 
Offer valid for new members only, subject to acceptance by EEBC. U.S. orders are shipped 4th Class Book Post. Canada must remit 

in U.S. funds drawn on U.S. banks 'Canadian orders are shipped International Book Post -add $16.00 shipping /handling Ap- 

plicants outside the U.S and Canada will receive special ordering instructions A shipping /handling charge 8 sales tax .sill be 

added to all orders 01996 EEBC PPIF496 

(requred on all orders) 
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Rangemaster II comes with the 
holster with a built -in stand, test 
leads, and a 9 -volt battery. It 

measures 3.5 x 5 x 1.4 inches 
and weighs 10.6 ounces. 

The Rangemaster II digital 
multimeter (catalog number 
380278) costs $89. An optional 
carrying case is available for 
$15. For additional information, 
contact Extech Instruments Cor- 
poration, 335 Bear Hill Road, 
Waltham, MA 02154 -1020; 
Tel. 617 -890 -7440; 
Fax: 617- 890 -7864. 

CIRCLE 61 ON FREE 
INFORMATION CARD 

SOLDERING -IRON TIPS 
Antex Gold Plated Tips from 
M.M. Newman come in a variety 
of shapes for various elec- 
tronics- assembly and repair 
applications. The soldering -iron 
tips are made from a proprietary 
copper alloy that provides max- 
imum strength and heat 
conductivity, and are then gold 
plated for easy wetting. Com- 
patible with all Antex Miniature 
soldering irons, the tips slide 
directly over the heating ele- 
ment for optimum thermal 
efficiency and quick recovery 
times. 

The tips are available in inter- 
changeable slide -on needle- 
point, chisel, and spade 
shapes. They have no threads 
to bind or screws to freeze. 

Antex Gold Plated Tips are 
priced from $5.51 each; solder- 
ing irons are priced from $19. 
For further information, contact 
M.M. Newman Corporation, 
24 Tioga Way, P.O. Box 615, 
Marblehead, MA 01945; 
Tel. 617 -631 -7100; 
Fax: 617 -631 -8887. 

CIRCLE 62 ON FREE 
INFORMATION CARD 

CELL -PHONE CHARGE & 
TALK 
In addition to offering portable 
cellular -phone users the bene- 
fits of private, hands -free 
conversations in a vehicle, ORA 
Electronics' Charge & Talk func- 
tions as a power /charging cord, 
allowing the user to simulta- 
neously operate the phone and 
charge its battery. The system 
consists of an earpiece, a mi- 
crophone, and a power cord, all 
in one. The foam -enclosed ear- 
piece is comfortable to wear, 
and the proximity- sensitive mi- 
crophone allows normal 
conversational levels. 

Compatible with both digital 
and analog portable cellular 
phones, Charge & Talk is sim- 
ple to use, requires no 
installation, and can be easily 
transferred from one vehicle to 
another. The user simply plugs 
the device into the car's ciga- 
rette- lighter receptacle and the 
phone. 

The first Charge & Talk sys- 
tem to go on the market is 

intended for use with Motorola 
Micro TAC series portable cel- 
lular phones, and has a 

suggested retail price of $69. 
For more information, contact 
ORA Electronics, Division of Al- 
liance Research Corporation, 
9410 Owensmouth Avenue, 
P.O. Box 4029, Chatsworth, CA 
91313; Tel. 818 -772 -2700; 
Fax: 818-718-8626. 

CIRCLE 63 ON FREE 
INFORMATION CARD 

RF DETECTOR PROBES 
/TT Pomona Electronics' Micro - 
LC series of narrow- bodied, 
monolithic RF detector probes 
are intended for use with a wide 

range of digital multimeters. 
The product family is capable of 
RF measurements from 500 Hz 
to 1 GHz, ±2dB. Models 6104 
(500 Hz -30 MHz), 6105 (100 
kHz -300 MHz), and 6106 
(1 MHz -1 GHz) are all IEC 1010 
compliant. Each comes with a 

replaceable gold -plated test tip 
and twin 4 -mm banana -plug 
connectors to accommodate at- 
tachment to a digital multimeter. 
All components are laser -trim- 
med to ensure the highest 
accuracy. Electrical charac- 
teristics include 1 -volt DC output 
for a 1 -volt RMS sinewave input 
and low input capacitance. 

Micro -LC Models 6104, 6105, 
and 6106 RF detector probes 
have list prices of $59.95, 
$69.95, and $79.95, respec- 
tively. For additional information, 
contact ITT Pomona Elec- 
tronics, 1500 East Ninth Street, 
Pomona, CA 91766 -3835; 
Tel. 800 -241 -2060; 
Fax: 909 -629 -3317. 

CIRCLE 64 ON FREE 
INFORMATION CARD 

BASIC STAMP II 
PROGRAMMABLE 
MODULE 
The Parallax Stamp II is a com- 
plete BASIC -programmable 
computer in a 24 -pin DIP pack- 
age. It has 16 I/O lines, 2K of 
non -volatile memory, and a 
clock speed of 20 MHz. 

The I/O lines are used to 
connect the Stamp II to the 
outside world. Most I/O func- 
tions are digital, and include 
serial communications, plus 
measurement, button input, 
transition counting, and more. A 

few functions are pseudo -ana- 
log, such as resistance 
measurement and PWM. The 
Stamp II even has functions for 
transmitting X -10 power -line 
control signals, as well as for 
generating accurate audio fre- 
quencies (including DTMF 
tones for dialing telephones). 

An 8 -pin EEPROM provides 
2K of non -volatile memory, 
which is used for both program 
and data storage. Each BASIC 
instruction takes three or four 
bytes of space, so the memory 
can store about 600 program 
instructions (assuming no space 
is used for non -volatile data 
storage). 

The 20 -MHz operating speed 
yields several benefits, includ- 
ing fast serial I/O (up to 50K 
baud), and accurate pulse mea- 
surements (2 -µs resolution). It 

also results in fast program ex- 
ecution of about 6000 instruc- 
tions per second. 

The Stamp II's simple 
"PBASIC" language makes all 
of its features easy to use. The 
language includes all familiar 
BASIC instructions, as well as 
special instructions for the I/O 
functions. 

Stamp II modules are avail- 
able for $49 in single quantities. 
For more information, contact 
Parallax, 3805 Atherton Road, 
#102, Rocklin, CA 95765; 
Tel. 916 -624 -8333; 
Fax: 916-624-8003; 
e -mail: info@ parallaxinc.com. 

CIRCLE 65 ON FREE 
INFORMATION CARD 

COLOR MONITOR 
ViewSonics Optiquest V775 
color monitor provides a flat - 
square 17 -inch screen (16 -inch 
viewable), with an ultra -fine 
0.26 -mm dot pitch for high -defi- 
nition displays and a maximum 
non -interlaced resolution of 
1600 x 1280 for sharpness and 
clarity. Its Invar Shadow mask 
keeps electron beams aligned 
with proper target location, dra- 
matically reducing color - 
convergence error. Anti -glare, 
anti -static coating makes view- 
ing easier. 

The Optiquest V775 features 
the one -touch OnView control 
system for easy adjustments of 
screen images, and ViewMatch 
to match screen colors to printer 
output. The monitor also offers 

(Continued on page 25) 



The Four -Year Electronics Degree 
Program That Really Hits Home! 

Bring The Technology Home With A Bachelor Of Electronics 
Engineering Degree. No Hassles. No High Cost! 

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

We've lowered the cost of 
higher education. 

It's true! You can earn a four -year 

Bachelor of Electronics Engineering 

Technology degree today ... and 

prepare yourself for a high -paying 

electronics career ... without quitting 

your job or ever leaving your home. 

Because World College, an affiliate of 

the Cleveland Institute of Electronics, 

offers you the total flexibility of indepen- 

dent study programs proven effective for 

people like you who truly want to suc- 

ceed! World College independent study 

lessons help you build valuable skills 

Mail /Fax Today 
or Call 

1- 800 -696-7532 

step -by -step, and expert instructors are 

personally available to you with a toll -free 

call. What a way to earn an education! 

A world of opportunity. 
Where is your career headed? 

With a four -year bachelor's degree 

from World College, you call the shots, 

choosing from incredible, high -paying 

opportunities in electronics, tele- 

communications, computer, electrical 

power, and many other growing fields. 

World College gives you the skills, 

the knowledge, the power to take 

advantage of your best opportunity in 

electronics. And you can do it all at 

your own pace! 

Without leaving home. 
World College continually works 

to provide its students with the most 

advanced education tools. From the 

latest equipment and reference books 

to breakthrough computer -simulated 

experiments, students are exposed to 

the latest technological advancements. 

All the equipment, parts, and soft- 

ware you need are included in your 

affordable tuition, including more than 

300 hands -on lab experiments you 

can complete in your home. 

Choose your own pace. 
Earn your bachelor's degree 

on your time - and at your pace - 
because.you pay tuition to World 

College only as you complete the 

upper -level semesters close to 

graduation. The faster you make it 

through, the less you pay. So you 

have an incentive to make your future 

happen quickly - yet the freedom 

to choose your own pace! 

Send today for your FREE 

course catalog -- and give yourself that 

future you've always wanted - 
with an electronics degree education 

from World College. 

Four Powerful Reasons 
To Connect With 

World College Today: 

1. Earn your four -year 
degree! 

2 Self -paced 
training! 

3 Independent study in 
your home! 

4 Expert 
instruction! 

r 
Give Me The 
Power! 
Send me a FREE 

World College course 

catalog today! 

Take charge of your future in electronics. 

(Please Print Neatly) 

Name 

Address 

City 

State, Zip 

Phone ( 

Age 

For faster service, call 
1 -800 -696 -7532, 

or call 
1- 804 -464 -4600. 

Or fax this coupon to 
1 -804- 464 -3687. 

(WW3 
WORLD 
C O L L E G E 

Lake Shores Plaza 

5193 Drive, Suite 113 

Virginia Beach, VA 23455 -2500 

IIII F 
Affiliated with 

Cleveland Institute of Electronics 
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