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Better Designs 
Faster 

Guaranteed with 
Electronics Workbench! 

Just click and drag to create and edit 

schematics. Mix analog and digital 
devices in any combination with full 

control over values, models and 

behavior. Try 'what if 'scenarios and 

fine tune effortlessly. And on- screen 

waveforms always match actual circuit 

response. You'll create better designs 

faster - Guaranteed! 

Guaranteed Satisfaction 
Join over 40,000 customers and experience the 

power, flexibility and value that only Electronics 

Workbench offers. Receive unequaled service and 

free, unlimited technical support by phone, fax, 

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

delighted. We guarantee it.* 
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True Mixed -Mode Power 
Connect any analog or digital device to any other 

device without limit. Only Electronics Workbench offers this 

professional power for under $2,000. 

Real -World Digital 
Real -world TTL and CMOS, complete with propagation 
delays and fanout. Unique at this price. 

32 -Bit Speed 
Integrated SPICE analog and native -mode digital simulation 

in full 32 -bit. Unique at this price. 

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

Electronics Workbench 
$299 

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

Ask about our Engineer's Pack with thousands of additional models and pore. 
Version 4.0 users call for your free upgrads. 

800 -263 -5552 
Fax: 416- 977 -1818 Internet: http: / /www.interactiv.com 
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Popular Electronics 
C O V E R S T O R Y 

37 3 -D Video 
Long a "holy grail," realistic 3 -D video for games and TV, without 
the use of cumbersome glasses, might finally be near -Marvin 
Mallon 

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

42 Add Daytime Running Lights to your Car 
While daytime running lights will soon be standard in all cars made 

in this country, here's how to add that important safety feature to 

your older vehicle -Anthony J. Caristi 

45 Build an LED Thermometer 
See a room's temperature at a glance, with an accuracy of two 
degrees - William Sheets and Rudolf F Graf 

47 Build a High Voltage Power Supply 
Use it to light a neon tube, or in any other application where you 
need a high -voltage AC source - Vincent Vollono 

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

F E A T U R E S 

49 Using the Current -Difference Amplifier 
As easy to use as an op -amp, the often -overlooked current- differ- 
ence amplifier actually works better in certain applications - 
Joseph J. Carr 
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23 Gizmo 
Uniden integrated satellite receiver, Orbitron 6 -foot satellite 
dish, California Amplifier C /Ku feedhorn /LNB assembly, Paullin 
Industries Qik -Base antenna -pole base, and much more. 

C O L U M N S 

10 Multimedia Watch 
Full- length PC movies -Marc Spiwak 

14 Net Watch 
Two large sites -Dan Karagiannis 

58 DX Listening 
It's time time! -Don Jensen 

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

62 Ham Radio 
Radio potpourri- Joseph J. Carr 

64 Think Tank 
Another winner -John Yacono 

67 Computer Bits 
PC cards -Jeff Holtzman 

69 Circuit Circus 
Circuits for gardeners- Charles D. Rakes 

72 Scanner Scene 
Coast Guard communications -Marc Saxon 
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CircuitMaket 
The Virtual Electronics Lab 

where you can launch today's electronics project 
into tomorrow and beyond... 
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still only $299 
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PCB netlist export 
includes 1500+ devices 
SPICE netlist import/export 
30 day satisfaction guarantee 
professional schematic features 
digital, analog and mixed -mode simulation 

Call now to order your complete circuit design system 
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B.S. DEGREE 
COMPUTERS 

OR 

ELECTRONICS 

j 
By Studying at Home 

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

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

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

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

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

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

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

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

Accredited by 
the Accrediting Commission of the 

Distance Education and 
Training Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 

diáy 

That's Entertainment 
From the House of Wax to Jaws 3D, Hollywood has looked 
for ways to bring the excitement and realism of 3 -D to its 

film and video entertainment offerings. Unfortunately, for the 
most part those efforts, if you will pardon the pun, have fall- 
en flat. 

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

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

Now, a promising technique has been developed that has 

the potential of making 3 -D video a reality, at least in arcade 
video games, and perhaps eventually in the home -and 
best of all, it works without special glasses. A full report on 

that system can be found in the article "3 -D Video," which 
begins on page 37. 

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

Carl Laron 

Editor 



Just a reminder. 

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

o 
dding a phone? Hooking up a home theater system? Putting up an antenna or satellite dish? You don't 

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

nylon cord ties, beaded wire ties, wall- feedthrough bushings, adhesive 0 

clips or wire staples. And you'll find it all at your nearby RadioShack. (lt / RadioShack sm -11. 

We've got the products, the parts and the people to help you put it all You've got questions. 
together. For a store near you, call 1-800-THE-SHACK. We've got answers .A 5 
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Watch Those Connections 
MAGNETIC BALL 
LEVITATOR CORRECTION 

I was very glad to see my "Magnetic 
Ball Levitator" article in the May issue 
of Popular Electronics. 

Upon reading the article, I noticed I 

made an error in the schematic. One 
end of R3 is shown attached to +30V 
That is incorrect. It should actually be 

a connection to +12V 
The error will not damage any com- 

ponents. I suspect that the Levitator 
might actually still function -but then 
again, it might not. If it does function 
when wired incorrectly, the range of 
the Levitator will probably be limited, 
and the stability will probably be 
reduced. I am sorry for any inconve- 
nience that this might have caus- 
ed. lim Cicon 

VERSATILE POWER SUPPLY 
CORRECTION 

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

THINK TANK CORRECTIONS 
Nick Cinquino made us aware of 

some mistakes that were introduced 
during the preperation of his schemat- 
ics for use in the April 1996 installment 
of Think Tank. The guitar amp (Fig. 2), 

stethoscope (Fig. 3), and lightning 
detector (Fig. 5B) all require split sup- 
plies. In the diagrams, pin 4 of each 
LM741 and LF411 is connected to 

ground; the circuits will not work that 
way. Those pins should actually be 

connected to negative supplies ( -12V 
in Fig. 2 and -9V in Figs. 3 and 58). 

Sorry about the errors that crept in, 

Nick. Thanks for doing such great 
work, we'll be sure to reproduce it bet - 

6 ter in the future.- Editor 

A LONG -LOST FRIEND 
I am writing to tell you how sur- 

prised and pleased I was to see your 
April issue on the shelf of my local gro- 
cery store -I thought Popular 
Electronics had vanished years ago! 
And to see the magazine's cover filled 
with so many projects that are reminis- 
cent of the good old days of the late 
1960s and 1970s ... I can only say 
that I was swept by a wave of nostal- 
gia as if I had seen a long -lost friend. 

My first introduction to Popular 
Electronics was in 1968, when I was 
a 14- year -old budding guitar player. A 
friend lent me the April and May 1968 
issues, explaining that there was a 

two -part article about a 60 -watt guitar 
amplifier ( "Build the M /M /M Instrument 
Amplifier "). I stared in wonder at that 
article and others in those two issues, 
but it was like reading a foreign lan- 
guage. I was bitten by the electronics 
bug, and I wanted to become a part of 
the magic! 

After that first fateful meeting with 
electronics, my course was set. I am 
now an electronics engineer who has 
enjoyed working in the electronics 
industry since 1978. 

Thank you for the inspiration 28 
years ago. I hope you will continue to 
inspire others. 
G.O.G., Jr. 

Bedford, TX 

THE RIGHT STUFF 
Karl Thurber's article, "Choosing 

the Right Shortwave Receiver," in the 
April 1996 issue of Popular 
Electronics is by far the best article I 

have read on that topic. The article is 

informative without being too techni- 
cal. There is just enough technical 
material to explain the topic to a 

novice, without being overwhelming. 
I plan to buy a used receiver in the 

near future, and Mr. Thurber's article 
will be very helpful. Thank you! 
H.E.G. 
Albuquerque, NM 

HAVES & NEEDS 
I am in need of a SAM's repair 

book, #1594, for a Magnavox 
3518W081A. Either original schemat- 
ics or photocopies, for which I will 
cover the cost, would be appreciated. 
Thank you. 
JIM MONICAL 
19016 Highway 169 

St. Joseph, MO 64505 

I have been getting Popular 
Electronics for years now and really 
enjoy it. I like the projects, Ham Radio 
and Antique Radio columns, Market 
Center, Letters, and the many different 
articles written. Keep up the good 
work. 

Several years ago, you helped me 
acquire a service manual for an older 
scope, and I was very grateful for that. 

I now need the service manuals for a 

Sanyo VCR Model VHR2251 (serial 
#59174657). and for a Philips stereo 
tuner Model FR1410/07 (serial 
#4XC040235). I would be happy to 
pay for postage and copying costs. 
DAVID BJORKMAN 
Box 308 
Elk Point, Alberta 
TOA 1A0, Canada 

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

ANTIQUE RADIO CLASSIFIED 
Free Sample! !.,,,;i; 

Antique Radio's 
rJ 

-`off ' IL1 
Largest Circulation Monthly. WI" ,,11 
Articles, Ads & Classifieds. 

6 -Month Trial: $18.95. 1 -Yr: $36.95 ($53.95.1st Class). 
A.R.C., P.O. Box 802 -L16, Carlisle, MA 01741 

Phone:(508) 371 -0512 VISA/MC Fax:(508) 371 -7129 



What's better than speed reading? 

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

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

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

Not just "speed reading" - but 
speed reading - thinking - 

understanding - remembering - 
and - learning 

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

What makes Speed Learning 
so successful? 

The new Speed Learning Program does 
not offer you a rehash of the usual eye -exer- 
cises, timing devices, and costly gadgets you've 
probably heard about in connection with speed 
reading courses, or even tried and found inef- 
fective. 

In just a few spare minutes a day of easy 
reading and exciting listening, you discover an 
entirely new way to read and think -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 

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 ycu 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. 

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) 
Check or money order payable to Learn 

Incorporated 

Charge to: Visa MC Am Ex Discover 

Card p 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. 

Iearn Dept. LPE -01, 113 Gaither Drive, 

wCQ POraATED Mt. Laurel, NJ 08054 -9987 7 



NEW PROdUCTS 
DSS ACCESSORY KITS 
To support the recent GE -brand DSS 

Digital Satellite System, Thomson 
Electronics has introduced two GE- 
brand accessory kits: the Model GED- 
K/T95 Do -It- Yourself Installation Kit 
and the Model GED940EXP Second 
Room Kit. 

DodtYou/self Installation Kit 

The installation kit contains every- 
thing needed to self -install the GE 

DSS system. It includes a "how -to" 

video, an installation guide, a variety of 
cables, and a hardware bag filled with 
cable clips, tie wraps, toggles, double 
expansion anchors, machine screws, 
a grounding block, washers, silicon 
sealant, a dish -bolt package, lag 

screws, a compass, and telephone 
telco -line cords with modular connec- 
tors. The kit also comes with the GE 
wireless phone -jack system that 
instantly turns any electrical outlet into 

a phone jack. That allows consumers 
to take full advantage of DSS's pro- 
gramming capabilities, some of which 
require connection to a telephone. 

The second room kit is aimed at 

those who want to watch DSS pro- 
gramming on more than one television 
set. It contains a remote -control signal 
sender that sends a signal from the 
remote to a pre -wired TV located in 

another room. Other items include a 

GE DSS universal remote, 100 feet of 
coaxial cable, two 3 -foot coax cables 
with "F" connectors, and a splitter that 
can be used to connect the primary 
and secondary TVs to the DSS receiv- 

8 er. The kit also comes with a surge 

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

The GE DSS installation kit (pic- 

tured) and second room kit have sug- 

gested retail prices of $99.95 each. 
For more information, contact 
Thomson Consumer Electronics, 2000 
Clements Bridge Road, Deptford, NJ 

08096. 
CIRCLE 80 ON FREE 
INFORMATION CARD 

FULL -RANGE 
CAPACITANCE /RESISTANCE 
METER 
Wavetek's CR50 measures capaci- 
tance in nine ranges-from 200 pF to 

20 µF with 0.1 -pF resolution -and 
resistance in seven ranges -from 20 

ohms to 20 megohms, with a 0.01 -ohm 

resolution in the 20 -ohm range. The 
meter features a capacitance zero - 
adjust button to compensate for test - 
lead and stray capacitance. The 
20 -ohm range, typically found only in 

expensive, bench -quality meters, also 
features the zero- adjust button to com- 
pensate for test -lead resistance. The 

CR50 also includes a beeper for fast 
and convenient continuity measure- 
ment, and a diode test. 

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

The CR50 has applications in elec- 
tronic design and testing for design 
engineers, electronic engineering 
technicians, and antenna designers 
and installers. It can be used for 
capacitor selection, SMD part identifi- 
cation, testing run /start capacitors 
used with motors, and component tol- 
erance verification. Uses for the resis- 
tance ranges include testing ground 
integrity (below 20 -ohm range), resis- 
tor value quick checks, and SMD parts 
selection. 

The CR50 capacitance /resistance 
meter has a list price of $69.95. For 
more information, contact Wavetek 
Corporation, 9145 Balboa Avenue, 
San Diego, CA 92123; Tel. 619 -279- 
2200; Fax: 619 -450 -0325. 
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PORT-POWERED RS -232 TO 
RS- 422/485 CONVERTERS 
Four nine -pin, port- powered devices 
from B &B Electronics convert RS -232 
TD and RD lines to balanced RS- 
422/485 signals. The converters are 

each packaged in a compact DB -9 

hood. The pinouts of the models 
422LP9R and the 485LP9R match an 

SMPTE -compatible controlling device. 

All of the converters are powered 
from the RS -232 handshake line's 
DTR and RTS (one must be high). The 

continued on page 16 


