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oineSecu rìtv System 
A commercial-quality system that includes 

multiple zones, auto -dialer support, 

adjustable entry and exit delays, and more 

An Emergency Remote 
Control For Your Car 
Disable your car, flash your 

lights, sound your horn, and 

more with this easy -to -build 
security accessory 
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Design and Veñfy Cfrcuîts. Fast. 
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Analog Module includes: 
complete control over all component values 
ideal and real -world models for active 
components 
resistors, capacitors, inductors, transformers, 
relays, diodes, Zener diodes, LEDs, BJTs, 
opamps, bulbs, fuses, PE I's, and MOSFETs 
manual, time-delay, voltage-controlled and 
current-controlled switches 
independent, voltage-controlled and current - 
controlled sources 
multimeter 
function generator (1 Hz to 1 GHz) 
dual -trace oscilloscope (1 Hz to 1 GHz) 
Bode plotter (1 mHz to 10 GHz) 
SPICE simulation of transient and steady -state 
response 
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Digital Module includes: 
fast simulation of ideal components 
AND, OR, XOR, NOT, NAND and NOR gates 
RS, JK and D flip-flops 
LED probes, half - adders, switches and seven - 
segment displays 
word generator (16 eight -bit words) 
logic analyzer (eight -channel) 
logic converter (converts among gates, truth 
table and Boolean representations) 

Complement Your Test Bench 
Here's why Electronics Workbench belongs on your test bench: 
Wires route themselves. Connections are always perfect. And the 
simulated components and test instruments work just like the real 
thing. The instruments are indestructible and the parts bin holds 
an unlimited supply of each component. The result: thousands of 
electronics professionals and hobbyists save precious time and 
money. Over 90% would recommend it to their Mends and 
colleagues. Electronics Workbench: the ideal, affordable tool to 
design and verify your analog and digital circuits before you 
breadboard. 
And now the best is even better - Electronics Workbench 
Version 3.0 is here. It simulates more and bigger circuits, and 
sets the standard for ease of use. Guaranteed! 

Features in Version 3 
new components include Jr'E l s, MOSFETs, 
voltage-controlled and current-controlled sources 
and manual, time-delay, voltage- controlled and 
current-controlled switches 
real world models for opamps, BJTs, Jr'E 1's, 
MOSFETs and diodes - over 100 models available 
MS-DOS version now supports up to 16 MB of 
RAM for simulation of bigger circuits 
new Microsoft® Windows version available 
technical support now also available on 
CompuServe 

t Elctronics 
Workbench. 

Just $299! 

Electronics Workbench's 
The electronics lab in a computer"' 

Call: 800 263 -5552 
INTERACTIVE IMAGE TECHNOLOGIES LTD. 
908 Niagara Falls Blvd. #068, North Tonawanda, NY 14120 -2060 
Telephone: (416) 361 -0333 FAX: (416) 368 -5799 

*30 -day money -back guarantee. 
Prices in U.S. dollars. shipping $15. Offer valid In U.S. and Canada only. 
All trademarks are the property of their respective owners. 
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Popular Electronics 

C O V E R S T O R Y 

31 Build a Home Security System 
Crime is one of this country's top problems, but this full- featured, 

commercial -quality security system can help reduce your risk of 

becoming a crime statistic. It features multiple protection zones, 

programmable entry and exit delays, autodialer support, panic 

inputs, and much more -John Taylor, Jr. 

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

47 Build a Multifunction Car Security System 
Flash your lights, sound your horn, or even disable your ignition from 

up to 100 feet away- Anthony J. Caristi 

62 Build a One -Tube AM Receiver 
Get great high -fidelity performance from this easy -to -build 

conversation piece -Larry Lisle 

F E A T U R E S 

41 Variable Frequency RF Oscillators 
This introduction to variable- frequency oscillators shows 

how they work, and how you can use them in your own designs - 
Joseph J. Carr 

55 Ground Zero 
There's a lot of fun to be had at the low- frequency end of the radio 

spectrum -Karl T, Thurber, Jr 

75 Navigation Systems Go Mainstream 
Learn about the first car -navigation system to be officially offered 

by a U.S. car maker -Bill Siuru 
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EDITORIAL 

A MATTER OF SECURITY 

In poll after poll, when Americans are asked what the number - 
one problem facing our country is, crime ranks at or near the 
top. Many of us no longer feel safe in our homes or even our 
cars. That's not surprising considering that newspapers and 
radio and TV news broadcasts are filled with sometimes horri- 
fying accounts of increasingly brazen and sensational criminal 
deeds. 

While some would have you believe otherwise, there is no 

easy way to immediately solve this important problem. But 
there are steps you can take to reduce your risk of becoming a 

crime statistic. This month, Popular Electronics presents two 
stories to help you do just that. 

In Build a Home Security System, we present a full- featured, 
commercial -quality security system. It has multiple protection 
zones, programmable exit and entry delays, panic inputs, and 
much more. It also has provisions to flash your house lights 
and to activate an autodialer to call for help in the event of a 

break in. The story begins on page 31. 

In Build a Multifunction Car Security System, we show an RF 
remote control that can be used in a variety of security func- 
tions. You can use it to flash your vehicle's lights or to sound 
its horn from as much as 100 feet away. That can let you easi- 
ly find your car in a dark, deserted parking lot, scare away sus- 
picious characters who are loitering near your car, or get atten- 
tion in an emergency. 

The remote can also be set up to disable your car's ignition 
system. That last feature can save your car in the event of a 

carjacking, while giving you enough distance and time to get to 

safety. The story begins on page 47. 

Carl Laron 
Editor 

SURVEILLANCE 
& SECURITY 

FM TRANSMITTERS 
MINIATURE (KITS) 

3 -VOLT FM XMTR, up to 300 ft. indoors, 
1500 ft. outdoors 
PHONE XMTR, range to 500 ft., uses 
phone -line power 
Sound -Activated XMTR, range to 500 ft. 
2 -STAGE XMTR, 9 -Volt, very powerful 

All above require simple soldering 
at 2 to 4 places. Broadcast on std 
FM band. Assemble in less than 5 

minutes. Any of the above $29.95** 

TELE CALL FORWARDER. Transfers 
incoming calls to any number you 
select. $99.00* 

CALLER ID. Registers incoming 
number and stores to 50 numbers. 
$99.00' 

TEL REGISTER WITH PRINTER. 
Records dialed number, duration, and 
prints record. 16 -digit display with 
security lock control. Stores up to 40 
calls. $149.00* 

TEL REGISTER W/O PRINTER. 
Records dialed number and time. 
16 -digit display. Holds up to 145 num- 
bers in memory. $99.00` 

12 -HOUR LONG -PLAY RECORDER. 
Modified Panasonic. Records 6 hrs. 
on each side of 120 tape (supplied). 
Compatible with VOX and Tel Rec 
Adapter. $119.00' 

VOX VOICE -ACTIVATED SWITCH. 
Makes recorder self- activating with 
voices or other sounds. Great for 
radios and scanners. Provisions for 
external mike and /or patch cord. 
$28.50** 

TELEPHONE RECORDING ADAP- 
TER. Records incoming and outgoing 
calls. Use of handset controls 
recorder and records both sides of 
conversation. $28.50* 

TELEPHONE SCRAMBLERS. Over 
51,000 separate codes; impossible to 
break code. Assures utmost privacy. 
$295.00* 

VOICE CHANGER. Changes man's 
voice to lady's and vice versa. 4 sep- 
arate settings. Ideal for disguising 
voice. $29.95** 

RF BUG DETECTORS, 
AND MUCH MORE 

For Shipping and Handling add '$5.00 and 
"$2.00 per item. Colo. residents add sales tax. 
Mail Order. VISA, M /C, COD's o.k. Inquire for 
dealer prices. Free catalog. 

TOLL FREE 1- 800 -926 -2488 

A.M.C. SALES, INC. 
193 Vaquero Drive 
Boulder, CO 80303 
Tel: (303) 499 -5405 
Fax: (303) 494 -4924 

Mon -Fri 8 a.m. - 5 p.m. Mtn. Time 
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NOISE- REDUCTION 
SYSTEM CORRECTION 
I was very impressed with your 
presentation of my article, "The 
Universal Noise -Reduction Sys- 
tem" (Popular Electronics, 
July 1994). However, two art- 
work mistakes did creep in. In 

the schematic diagram (Fig. 2), 
resistor R9 is shown in the 
wrong place: one end should be 
located at the junction of pin 4 
of U2 and R8, and the other end 
should go to ground. In the 
parts -placement diagram (Fig. 
5), the locations of R7 and R8 
have been swapped. I hope that 
this clears up any confusion. 
RICHARD PANOSH 

COMMENTS AND 
SUGGESTIONS 
I have been a subscriber to 
Popular Electronics since the 
late 1960's and I thoroughly en- 
joy each and every issue. I 

especially appreciate the con- 
struction articles and have built 
many projects, but that would 
be a story in itself. Because 

LETTERS 
everyone seems to be com- 
menting on what they would like 
to see included in the maga- 
zine, I thought I would forward a 

few of my own. 
First, because I have always 

been fascinated by the growth 
and diversity of computers, I 

look forward to every Popular 
Electronics article that covers 
peripherals. For example: All 
About Parallel Port Signals" 
(January 1992), "Troubleshoot- 
ing Parallel Connections" 
(February 1992), "Programming 
Serial Ports' (August 1993), and 
"Computer Viruses' (September 
1993). Those articles were ex- 
cellent. Keep up the good work 
with more articles on disk con- 
trollers, disk drives, video/ 
graphic boards, and memory 
expansion. 

Second, I consider myself an 

A/GH 

AN IMPORTANT PART 
OF YOUR PHOTOCOPIER 

ISN'T PART OF 
YOUR PHOTOCOPIER 

Having a machine may not permit you to photocopy 
books, journals, newsletters and magazines. 

The Copyright Clearance Center CAN. 
Contact us to find out 

how you too can COPY RIGHT!SM 

COPYRIGHT CLEARANCE CENTER 
222 Rosewood Drive, Danvers, MA 01923 1èi. (508) 744-3350 Fax (508) 741 -2318 

©1999 Copyright Clearance Center 

electronics hobbyist, as I sus- 
pect a lot of your readers are. I 

think it would be great to ex- 
pand the "Haves & Needs" 
portion of the Letters section 
into a separate column in which 
readers could exchange parts 
and information that they have 
accumulated in their junk boxes. 
Finding parts and accessories, 
or even literature, is nearly im- 
possible these days, yet many 
readers have collections of all 
sorts of electronics stuff. I, for 
one, cannot bring myself to 
throw away good electronic 
"junk." 

For example, I have a 
Tektronix 3B3 plug -in timebase 
module that I have no use for. 
Perhaps one of your readers 
needs one. On the other hand, I 

also have a request for "Haves 
& Needs." I am looking for the 
operating and service manuals 
for a C -1 B electric power plant 
manufactured by E.A. Laborato- 
ries, Inc., of Brooklyn, New 
York. I would gladly pay for 
copying and shipping. 

Thank you for hearing me 
out. I look forward to every 
issue of Popular Electronics 
because I know there will al- 
ways be something worth 
reading about. 
JOE NOWINSKY 
Route 1, Box 261 
Florence, TX 76527 

ONE MORE KIT 
COMPANY 
The article on electronic kits 
that appeared in the July 1994 
issue of Popular Electronics 
was very well written and infor- 
mative. At the end of the article, 
several firms that offer elec- 
tronic kits are mentioned. I 

would like to add one more to 
your list: PAIA Electronics, Inc. 
The company is located at 3200 
Teakwood Lane, Edmond, OK 
73013. The phone number is 
405 -340 -6300, and the fax 
number is 405 -340 -6378. 

PAiA offers musical, MIDI, au- 
dio, audio effects and 
processors, and audio recording 
accessory kits. I have as- 
sembled two of their kits, and 

have been satisfied with the 
instructions, construction, and 
performance of the units. 

I also bought and assembled 
the universal noise -reduction 
system (featured in the July 
issue) from Vista in 
Bollingbrook, IL. The kit went 
together easily and works per- 
fectly. I will be using it in my 
home recording studio. I called 
Vista to compliment their prod- 
uct, and found that it was their 
first consumer -electronics kit. I 

encouraged them to market 
more in the future. They were 
very friendly and helpful in ship- 
ping my kit out quickly so that I 

could have it for the following 
weekend's recording project. 
R.M. 
Norcross, GA 

HAVES & NEEDS 
I'm trying to fix a Goldstar color 
TV, model #CMT -9325, serial 
#KC- 60401070. I need a copy 
of the schematics, especially 
the power supply. I will pay for 
postage and copying costs. 
JODY WHITE 
6130 Keating Road 
Pensacola, FL 32504 

I need to buy an owner's man- 
ual, schematic, and probe for a 
B +K Precision dual -trace os- 
cilloscope model 2120 and a 
Meguro 1 -GHz spectrum ana- 
lyzer. Can any of your readers 
help me to obtain those items? 
RUDY SERRANO 
6 Fl., No. 51, Sec. 2 
Chuncking So. Rd. 
Taipei, Taiwan, R.O.C. 

I am seeking information on a 
commercial Pacman game. The 
nameplate on the game has the 
following information, with Japa- 
nese characters on each line: 
95 -1655 NNO 
100 V 
100 W 
10/60 Hz 
666033 
NANAO. 

Thanks for your help. 
JOHN MROZKO 
RR1, Box 28 
Cohoes, NY 12047 



Be The Boss Of Your 
Own Bookkeeping 

And Accounting usiness 
Now NRI makes it easier than ever to be your own boss. NRI's innovative new at -home training in Contemporary Bookkeeping and 

Accounting guides you step -by -step from the basics of bookkeeping to more advanced accounting techniques...plus gives you hands -on 

experience with today's most exciting new accounting tool: a powerful AT- compatible computer system you train with and keep! 

Your timing couldn't be better! Only NRI's new hands -on training 
gives you the opportunity to make the most of three of today's 
most exciting new developments: 

The persistent and growing need for bookkeeping and 
accounting services by virtually every business, association, and 
organization operating today 

The computer revolution that's transformed traditional 
bookkeeping and accounting practices and techniques 

And the home office boom -with more than 25 
million Americans currently working in a home - 
based business of their own and more than 15 

million more entrepreneurs expected to join 
the home -based ranks by the year 2000. 

Only NRI's Contemporary Bookkeeping 
and Accounting course prepares you to 
capitalize on all three, with comprehensive 
training in every aspect of bookkeeping 
and accounting, plus hands -on training with 
a powerful IBM -compatible computer and 
professional General Ledger software, plus 
the business knowledge you need to make 
your home -based enterprise thrive. 

Start earning while you learn 

Among the most popular home -based 
services today, bookkeeping and 
accounting offers tremendous 
money- making potential for the 
trained professional. And NRI's 
unique new training helps you 
take advantage of this earnings 
potential quickly and easily. 

NRI starts you 
out with the tried- 
and-true basics of 
bookkeeping and 
accounting, cutting through unproductive -busy work" to give you 
the skills that really count. Before you're halfway through your 
course, you'll be able to pick up part-time income preparing 
balance sheets, profit- and -loss statements, 
and other financial reports for local businesspeople. And that's 
just the beginning! 

Only NRI gives you an AT- compatible computer 
and friendly, "walk- you -through" software to 

train with and use in your new business 

With NRI's step -by -step training, you'll soon be 
using your computer as comfortably as you now 
use a pencil, doing in minutes the kinds of 
procedures that can take hours to do manu- 
ally- giving you more time to make money 
offering your bookkeeping and accounting 
expertise to your clients! 

Get the business savvy you need 
to set up shop at home 

..a 

Once you've mastered the essential basics, you're 
ready to make the leap to contemporary accounting 
techniques with a computer. And you'll get hands -on 
training with the IBM- compatible computer that's 
included in your course. 

That's right! You get a powerful IBM PC /AT- compatible system 
featuring a full megabyte of RAM, high -resolution monitor, and 
floppy disk drive-p/us professional General Ledger software 
ingeniously designed to speed your learning process. 

Even if you make a mistake, your user- friendly software points 
you in the right direction with easily understandable instructions 
in plain English. Best of all, this same training software doubles as 
a complete bookkeeping and accounting package you can use to 
set up the books for your business clients. 

NRI goes beyond giving you 
technical expertise in bookkeep- 
ing and accounting to give you 
the business knowledge you 
need to succeed as a home -based 
entrepreneur. You learn how to 
set up the ideal home office, how 
to get and keep good -paying 
clients, how to budget your 
resources, grow your profits, and 
much more. And NRI's experienced 
instructors are always available with 
technical advice, encouragement, 
and support as you get your 
business off the ground. 

Even if you decide to wait 
before setting up shop at home, 
your new understanding of 
advertising, customer relations, and 
other business principles will help 
you generate part-time income or 
move up to a responsible position 
with your present company. 

Send today for FREE catalog 

To find out how NRI's at -home training 
can prepare you to start a profitable bookkeeping 

and accounting business of your own, send for NRI's free, 
full -color catalog. Or choose to send for information about one of 
NRI's many other courses designed to help you be your own boss. 
If the coupon is missing, write to NRI Schools, McGraw -Hill 
Continuing Education Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 

r Ní? /schools r,,; 
McGraw -Hill Continuing Education Center 1 
4401 Connecticut Avenue, NW, Washington, DC 20008 

g Check one only 
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By Marc Spiwak 

The Mac and 
The PC 

Worlds Are 
Similar 

MULTIMEDIA 
WATCH 

As I mentioned last 
month, I've got a 

Macintosh Performa 600 on 
loan to me for a period of 
time. That time period is 

soon to expire, so I figured I 

would tell you what my ini- 
tial impressions of a Mac 
are. I've always worked with 
PC's, but I've played with a 
few different Mac's over the 
years. We all know what a 
pain in the neck PC's can 
be, even for expert users, 
and we know even better 
what a mystery they are to 
inexperienced users. 

In that respect, Mac's are 
supposed to be different 
than PC's, and they are, 

The PC GamePad is the perfect controller for quick- response 
games like Pac Man. 

especially for people who 
know little or nothing about 
computers. A Mac is defi- 
nitely easier to set up than 
a PC. All peripherals that 
come with a Mac are 
made specifically for the 
Mac by Apple, so they all 
work very well together. All 

connectors are clearly 
marked and easy to identi- 
fy. The connectors on PC's 

are often confusing. 
Although I did not have 

the pleasure of installing 
new hardware in the Mac, I 

am told by some reliable 
sources that it's without a 
doubt much easier to in- 
stall, say, a modem in a 
Mac than it is in a PC. New 
hardware is instantly recog- 
nized and configured by 
the Mac at power -up. We 
all know how miserable life 
can be when installing a 
new expansion card in a 
PC.) So the Mac wins 
hands -down where hard- 
ware upgrades are 
concerned 

However, I'm not so sure 
how important that is. It 

seems to me that experi- 
enced PC users will always 
manage to get a new de- 
vice to work, although it 
might take a little blood, 
sweat, and tears. An inex- 
perienced user, on the 
other hand, would probably 
never crack open the case 
on a computer in a million 
years. 

Most software was al- 
ready set up for me on the 
Mac, so I can't say whether 
software installation in gen- 
eral is easier on a Mac than 
a PC. Navigating through a 
Mac interface is quite easy 
for experienced Windows 
users, and some aspects 
are much more user- friend- 
ly. For instance, any disc (or 
diskette) inserted into the 
Mac generates its own icon 
on the screen. But as I said 
before, that is only of signifi- 
cant value for people 
unfamiliar with PC's, as click- 

ing on a drive icon in 

Windows becomes second 
nature after a while. 

My main interest in the 
Mac was in how it handled 
multimedia. Both my PC 
and the Mac have double - 
speed, CD -ROM drives, but 
my PC has a definite edge 
in memory (16 Megs versus 
the Mac's 5) and speed (50 
MHz versus 32). I have to say 
that even with the Performa 
600's limited horsepower, 
multimedia applications 
seem to run quite satisfac- 
torily. I have a bunch of 
multimedia titles including 
Hell Cab and Iron Helix for 
both the Mac and PC plat- 
forms. It seems that the 
games run almost identi- 
cally on both machines, 
except for an edge in 

speed on the faster PC. 

To sum up, I'm sure that a 
top -of- the -line Mac will 
blow the doors off my now - 
dated DX2 -50 in multi- 
media applications, but my 
DX2 is still far from obsolete. 
If I had to recommend ei- 
ther platform for a 
complete computer green- 
horn, I would probably go 
with the Mac because it's 

easier to set up and use. 
However, PC's are still much 
cheaper, and are getting 
easier to use all the time. 
(Will plug- and -play cards 
ever work reliably? We'll 
know soon enough.) For 
someone who has had 
some experience with com- 
puters, and is interested in 

getting into multimedia, I 

would have to recommend 
a PC because of its more 
generic availability. I guess 
that a long -time PC user will 
almost always push the PC 



platform and a Mac user 
will always push the Mac. 
Maybe that's because both 
worlds are closer than one 
might think; the advantages 
of either are not over- 
whelming, so users stick with 
what they know. 

WEIRD CONTROLLERS, 
CONTINUED 

I have been testing out a 
neat little game controller 
called the Gravis PC 
GamePad from Advanced 
Gravis. The GamePad is a 
Nintendo -like controller with 
a small tiltable thumb pad 
on one end and four but- 
tons on the other. The 

WHERE TO GET IT 

Advanced Gravis 
1790 Midway Ln. 
Bellingham, WA 98226 
Tel. 604- 431 -5020 

Apple Computer, Inc. 
20525 Mariani Avenue 
Cupertino, CA 95014 
Tel. 408- 996 -1010 

Aris Multimedia Entertainment 
310 Washington Blvd., Suite 100 
Marina Del Rey, CA 90292 
Tel. 310 -821 -0234 

Corer Corporation 
The Corel Building 
1600 Carling Avenue 
Ottawa, Ontario, 
Canada K1Z 8R7 
Tel. 613- 728 -8200 

Grolier Electronic 
Publishing, Inc. 
Sherman Turnpike 
Danbury, CT 06816 
Tel. 203- 797 -3500 

HyperGlot 
P.O. Box 10746 
Knoxville, TN 37939 
Tel. 615- 558 -8270 

infoBusiness 
887 South Orem Blvd. 
Suite B 

Orem, UT 84058 
Tel. 801- 221 -1100 

NovaLogic 
19510 Ventura Blvd. 
Suite 200 
Tarzana, CA 91356 
Tell 818- 774 -0600 

World Library, Inc. 
12914 Haster Street 
Garden Grove, CA 92640 
Tel. 714- 748 -7197 

Heathkit Heathkit Heathkit Heathkit Heathkit 
Master Course in 

Electronics Technology 
No one can 
match the 

quality and 
value of 

this 
Heathkit 
course. 
Using 

videos, 
computer - 

aided 
instruction, 

trainers, 
test instru- 
ments, and 
texts, it's 

everything 
you need 

at the 
right price. 
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Heathkit 455 Riverview Drive Benton Harbor, MI 49023.1288 

For a Full -Line Catalog of Electronics and Computer Courses, call 1- 800 -44 -HEATH 
0+994 HealnCOmpany When calling, please mention this code: 

scmicntduc tors, Circuits and 
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This com- 
prehensive 

course 
delivers 
superior 

instruction 
and makes 

learning 
easier and 
more fun. 
Compare 

this course 
with any 
and all 
others. 

Heathkit 
offers the 
most effec- 
tive and 
prat 

CIRCLE 155 ON FREE INFORMATION CARD 

device is small and easy to 
hold. The thumb pad is tilt - 
able in any direction, and a 
small joystick handle can 
be screwed into the pad. 
This provides you with a tiny 
thumbstick with very fast re- 
action times, but less 

accuracy than a full -sized 
joystick. This thumb action is 

perfect for a game like Pac 
Man where you have to 
make rapid movements up, 

down, left, or right, but not 
so hot for games like flight 
simulators. With a list price 
of only $29.95, I give the 
GamePad a Thumbs up! 

If you're more into flight 
games, then the Gravis 
Analog Pro joystick is what's 
right for you. This is Ad- 
vanced Gravis' top- of -the- 
line joystick, and it shows. 
This joystick is extremely 
well -made, and will stand 
up to years of rough han- 
dling. The stick has a built -in 

throttle control that lets you 
put your attention 
elsewhere. It also has five 
programmable fire but- 
tons -two on top of the 
stick, Iwo on the side, and a 
trigger -so you can 
customize its operation to 
your liking. Rare among 
joysticks is the Pro's ability to 
adjust the tension on the 
slick from completely loose 
(where the stick flops 
around without centering) 
to very tight. A six -foot cord 
and a foam - padded han- 
dle complete this very nice 
$59.95 package. 

NEW STUFF 
I recently received one 

of the most useful and user - 
friendly CD -ROM's I've ever 
seen. Part of what makes 
this package useful is that it 
comes with a book -you 
know, the paper kind. Any- 
way, the package is called 

Corel Gallery, and it's pub- 
lished by the Corel 
Corporation. Corel Gallery 
contains 10,000 high -quality 
clip -art images on CD- 
ROM, with over 6000 of 
them in color. 

Now I know that CD- 
ROM's can make some 
things in life much easier, 
but searching through one 
filled with thousands of im- 
ages can get tedious, and 
you're bound to miss the 
image that's just right for a 
particular application. The 
beauty of Corel Gallery is 

that all 10,000 images are 
also printed in a book. I find 
that it's much easier, and 
faster, to look through im- 
ages in a book than it is on- 
screen. Then, the chosen 
clip art can be pulled from 
the disc quickly. Although I 

wouldn't have a use for 
them, the disc includes 
hundreds of celebrity 



portraits (some look accu- 
rate and some not so 
accurate), That aside, thou- 
sands of other useful 
images, in 50 different cat- 
egories, are also present. 
The clip -art package has a 
list price of $59, and it's the 
easiest one to use that I've 
ever seen. 

Clip -art of a different 
sort -photographic rather 
than drawn -came to me 
from Aris. Two new 
MediaClips discs - 
Americana and New York, 

NY -contain high -resolution 
photos, video, and audio 
clips. Each disc contains 
100 photos in TIFF BMPand 
PICT formats; 25 videos in 
Video for Windows, Quick - 
Time, and MPEG formats; 
and 100 Music clips in WAV 
and SND Resource formats. 
All material is royalty -free, 
and so you are free to use it 
as you like. These discs retail 
for $29.95. 

Also from Aris is the 
Multimedia Starter Pack. 
This package includes Aris' 
MPC Wizard 2.0 which helps 
you test, tune, and trou- 
bleshoot a multimedia PC. 
Also contained is WinTutor 
3.1, a multimedia Windows 
Tutor on CD -ROM, and 
WorldView, a MediaClips 
disc with an outer -space 
theme. Specially priced at 
$29.95, this 3 -disc set makes 
a nice gift for someone 
new to multimedia. 

Another useful disc, es- 
pecially if you want to learn 
how to speak Spanish, is 

Learn To Speak Spanish 
from HyperGlot, This multi - 
disc set is the multimedia 
way to learn Spanish. While 
I've mentioned HyperGlat's 
software before (they have 
products for many different 
languages), this is a new 
version with a much -im- 
proved user -interface, and 
the product now includes 

In the No vember,1994 Issue 

Popular Electronics 
Build the TEST GEAR you need for your work/repair- 
bench and save big bucks! Here are four winners: 

Autoranging Frequency Counter -Go up to 50 
MHz with this easy -to -build project. 
Autoranging Capacitance Meter -If it's between 1 

pF and 1000 NF, you get a valid reading. 
Battery Ampere -Hour Meter -Provides an 

accurate indication of battery's condition and 
remaining charge. 

"Gate -Dip" Meter -Determine resonant frequency 
of tuned circuits and antennas. 

PLUS outstanding columns and departments like 
Gizmo, Think Tank, DX Listening, Scanner Scene, 
Ham Radio, Computer Bits, Circuit Circus, Multimedia 
Watch and more! 

On Sale 
Se tember 16, 1994 

Pick up Popular Electronics at your favorite 
Newsstand, Bookstore, Convenience Store 

or Supermarket 
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Corel Gallery is a collection of /0.000 pieces of clip art on CD- 
ROM. A full -color book included in the package makes it easy to 
search for the clip art that's just right for an application. 

digitized video. 
From InfoBusiness, Job - 

Power Source is the multi- 
media way to brush up on 
your job- finding skills for the 
90's. This disc contains corn - 
plete books and plenty of 
other text, two hours of vid- 
eo training clips, interactive 
worksheets, and more. If 

you're looking to begin a 
career, or start a new one, 
then maybe this $49.95 disc 
is a good place to start. 

Library of the Future, Third 
Edition, from World Library, 
Inc., adds the complete text 
of nearly 1,500 new titles to 
the second edition of the 
disc, for a total of 1750 
literary titles on one disc. 
While it's not as convenient 
to read a book on- screen 
or laser- printed as it is with 
an actual book, there is no 
better way to research one 
of the books than with this 
CD -ROM, and for $395, it's a 
relative bargain. 

A disc that's fun for chil- 
dren and adults is 

Prehistoria, from Grolier 
Electronic Publishing. This is 

a very entertaining disc 
that chronicles all kinds of 
prehistoric life -not just di- 
nosaurs. Prehistoria covers 
over 500 prehistoric species 
of animals that roamed the 
earth over a period of 500 
million years. The disc sells 
for $69.95. 

The folks at NovaLogic 
write some amazing soff- 
ware, in particular 
Comanche CD, which is 

the best helicopter -combat 
simulator we've ever seen. 
The CD contains all three 
Comanche games in the 
series, and is an excellent 
buy at a list of $74.95. 
WolfPack is another great 
simulation game, but it's of 
a World War Il naval battle. 
With a list price of only 
$39.95, WolfPack can't be 
beat. 



Take this GIANT CIRCUIT 
LIBRARY for only $9.95 

when you join the Electronics Engineers' Book Club® 

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS 
-VOIs. 1, 2 & 3 by Rudolf F. Graf 

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 

Turn to this 
comprehensive circuit 
library for hundreds of 
project ideas ... 
valuable troubleshooting 
and repair tips ... 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. 
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Practical 
Antenna 

Handbook: 
Second 
Edition 

by Joseph J. Carr 

ELECTRONICS 
LIBRARY 

Popular Electronics columnist 
Joe Carr has updated his hot - 
selling, project -packed book to 
include all -new BASIC comput- 
er programs for antenna design 
and impedance matching, ex- 
panded coverage of long -wire 
directional antennas and radio - 
wave propagation theory, and 
new material on small loop di- 
rection- finding antennas. Like 
the first edition, the focus is on 
practical information that you 
can easily put to use designing, 
building, and installing anten- 
nas -even if your experience is 

limited. 

The book provides all the 
nuts -and -bolts information you 
need to make antennas work, 
and then shows you how to 
extend that knowledge into new 
projects that involve designing, 
building, modifying, or installing 
antennas. A wide array of an- 
tenna types covered, including 

high- frequency dipole, vertically 
polarized HF, hidden and lim- 
ited- space, VHF /UHF 
transmitting and receiving, 
multi -band, tunable -wire, short- 
wave, microwave, mobile, 
marine, and emergency anten- 
nas. The book also explains 
how to match antenna load im- 
pedance to an RF source or 
transmission line and how to 
use the Smith chart for prob- 
lem- solving, and outlines 
antenna grounding techniques. 

Practical Antenna Handbook: 
Second Edition costs $26.95 
and is published by Tab Books 
Inc., Blue Ridge Summit, PA 

17294 -0850; Tel: 
1- 800 -233 -1128. 
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THE COMPREHENSIVE 
GUIDE TO MILITARY 
MONITORING 
by Steve A. Douglas 

Ironically, the complexity that 
gives military monitoring much 
of its appeal also scares off 
many would -be listeners. This 
book aims to demystify the 
world of military monitoring, 
spelling out in simple terms - 
with no techno -jargon -how 
anyone can monitor military ra- 
dio communications with a 
minimum of confusion and cost. 
The book explains the equip- 
ment needed to tune military 
frequencies, and provides a 

"milspeak" dictionary to help 
readers understand military lin- 
go. The book also includes a 
base -by -base listing of all mili- 
tary frequencies, the top 
nationwide frequency listings, 
maps of military bases and re- 
fueling tracks, a source guide, 
and a complete listing of the 
U.S. Navy's FLTSATCOM chan- 
nels. 

In the final chapter, the author 
describes the shadowy world of 
stealth aircraft, which he has 
been monitoring closely for 
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years. He includes photos and 
illustrations of secret aircraft, 
and a video still of the "TR -3A 
Black Manta," which the Air 
Force still denies exists. 

The Comprehensive Guide to 
Military Monitoring is available 
for $19.95 plus $4.00 shipping 
(Priority Mail) from Universal 
Electronics, Inc., 4555 Groves 
Road, Suite 13, Columbus, OH 
43232; Tel: 614 -866 -4605; 
Fax: 614 -866 -1201. 
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LEARN DOS 6.2 IN A 
DAY 
by Russell A. Stultz 

Designed with the beginner it 
mind, this tutorial makes it easy 
to master the most common 
DOS commands with practical, 
hands -on activities. It guides 
readers through the important 
commands that are found in 
every version of MS -DOS, and 
also explains how the new DOS 
6.0 and 6.2 utilities can be used 
to enhance computer opera- 
tions. The book provides the 
means to quickly identify which 
commands are available in later 
versions, but unavailable in ear- 
lier versions, of MS -DOS. With 
an emphasis on learning by 
doing, the book has readers 
formatting disks, copying files, 
and displaying their contents 
within minutes after opening its 
cover. 


