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Semiconductors, Resistors, 
Capacitors, Relays 
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High Density and Industry Standard 

Connectors/Subsystems 

COOPER 
Belden 

Multi Conductor, Paired, Coaxial, Flat, 

Fiber Optic, Instrumentation /Process 

Control, LAN, Special Application Cables, 

Power Supply Cords & Molded Cable 

Assemblies 
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LE.F 1 

MALLORY 
North American Capacitor Company 

Tantalums, Aluminums, Sonalerts° 
Ceramics, Films and AC's 

Philips ECG 
A North American Philips Company 

Semiconductors. Test Equipment 
Relays. A/V Parts and 

Chemicals 

y 
Tantalum Capacitors, Wet & Foil 
Capacitors, Resistor Networks. 

Resistor Capacitors Networks, Filters 

Switchcraff 
A Yy1MOw Company 

Switches, Connectors, Jacks, Plugs. 

Jack fields & Audio Accessories 

e BURNDY 
an FC( Company 

Electronic Connectors 

COOgIR 
Bussmann 

Fuses. Fmrhuldrr, Froc BIM As. 

and Fuse Accessories 

E:TN 
Eaton Corporation, Commercial 
& Military Controls Operation 

Switches. Relays, Displays and Keyboards 

I'1tron 
Quartz Crystal Clock Oscillators 

and Special Hybrid Produce 

Quam 
loudspeakers and Commercial Sound 

Products 

on-CFC Cleaners/Degreasem, 

l Cured Compounds, Swabs, Wipes, 

Brushes, Wick, Cleanroom Supplies, and 

Static Control Products. 

They sell through distributors. 
They belong to the E.I.A. 

They belong on your vendor list. 
Leadership in electronics is not just a matter of designing products bet- 

ter and manufacturing them better, but also of marketing them better. And 
the sponsors of this message understand that better service to customers 
requires effectively involving distributors as part of their marketing teams. 

Distributor involvement means lower prices, quicker deliveries, better 
service over -all. The Buyer wins. ..the Seller wins. 

Distributors help achieve marketing leadership. So does the manufac- 
turer's involvement in the Components Group of the Electronic Industries 
Association. EIA fosters better industry relations, coherent industry stan- 
dards, and the sharing of ideas, which helps one another and serves 
customers better. 

In choosing your component supplier, look for the marks of 

leadership - 
availability through distribution 
membership in the E.I.A. 

Electronic Industries 
Association /Components Group 
2001 Pennsylvania Avenue, N.W. 11th Floor 
Washington, D.C. 20006 
Phone: (202) 457 -4930 Fax: (202) 457 -4985 

Committed to the competitiveness of the 
American electronics producer 
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WATCHING MULTIMEDIA 
If you are interested in computers, and you've been keeping 

up with the state -of- the -art, you know that the PC world has 

seemingly gone multimedia mad. CD -ROM drives are now 

standard on even new low -end systems. Hundreds of new CD- 

ROM titles have appeared since late 1993, and many old 

favorites have been re- issued in enhanced form on CD -ROM. 

What's more, hardware and software products are being sold 

in places that were unheard of just a short while ago. For 

example, the giant Blockbuster Entertainment chain has 

announced plans to rent and sell PC and MAC CD -ROM 

software and hardware by the end of this year. 

All of that, however, is just the tip of the iceberg. We are 

entering an era in which how we learn, how we work, and how 

we are entertained may be changed forever. As computer, 

video, audio, telephone, and other technologies converge, and 

as we all plug into the "information superhighway," multimedia 

will likely play an ever -more important role in our lives. Unless, 

of course, we screw it up. 

Make no mistake about it, multimedia is still an immature 

technology. For now, it is largely computer based -and adding 

multimedia equipment to an existing PC or compatible can be 

a beastly task that is full of pitfalls for the uninitiated. Further, 

the software is uneven, to say the least. There are some 
fabulous titles, especially in the entertainment and educational 
areas, that take full use of the power of multimedia. Others, 
however, are mediocre, or worse. 

That's where Popular Electronics comes in. This month 

marks the debut of a new feature, Multimedia Watch. In it we'll 

take an ongoing look at the exploding world of multimedia and 

offer tips on what equipment and software to look for, what to 

avoid, and how to get the most out of the technology. It all 

begins on page 5. 

Carl Laron 
Editor 



ADDRESS CORRECTION 

An error crept into the address 
for the supplier for the "Motorcy- 
cle Alarm" article that appeared 
on page 38 of the February, 
1994 issue of Popular Elec- 
tronics. The correct address is 
Kasper Electronics, 400 West 
Willox Lane, Fort Collins, CO 
80524.- Editor 

CASINO CIRCUIT 
CORRECTION 

I would like to make a correction 
to my article, "Electronic Casino 
Circuit" (Popular Electronics, 
March 1994). On the circuit di- 
agram and PC -board foil 
patterns, the decimal point in- 
puts (pins 2 and 6) of each LCD 
display should be tied to the 
display common (pin 1). That 
keeps the decimal points from 
occasionally flickering on and 
off due to drifts in the voltages 
at the input pins. 
Jay Kirschenbaum 

BACK TO THE FOLD 

I became interested in elec- 
tronics at an early age and have 
been an avid enthusiast ever 
since. My first subscription to 
Popular Electronics was when 
I was still in elementary school. 
Some of my first issues, from 
the early 1960's, are still in my 
attic. I think the subscriptions 
cost about $6, which was a lot 
of money for an 8- year -old. 

Popular Electronics raised 
me from a curious kid into a 

technical adult. While still in 

college, I had an interest in 

semiconductor lasers and their 
application in detection circuits. 
After some communications 
with a Popular Electronics 
contributing editor (Forrest 
Mims), I completed an outdoor 
alarm- system project. That proj- 
ect eventually led me to 
establish by own electronic -se- 
curity business and central - 
station alarm company, which I 

sold a number of years ago. 
Over the years, Popular 

Electronics substantially 
changed several times. Gradu- 
ally, I stopped reading it, even 
though I have been involved in 

some way with electronics most 
of my adult life. 

The other day, a subscription 

LETTERS 
mailer reached my desk at the 
office. I hadn't seen a copy of 
the magazine in years. So I 

picked up a copy of Popular 
Electronics at a local store and 
was pleasantly surprised. It's the 
same great magazine that I 

used to read each month. The 
experimenter's columns, the 
projects, amateur radio, and 
product reviews are still there. 

I am phoning in my subscrip- 
tion order this morning. 
R.E.S. 
Baton Rouge, LA 

A DELIGHT 

I found the article "What Are 
Electrons Made Of ?" (Popular 
Electronics, December 1993) 
to be absolutely delightful! My 
undergraduate studies were in 

Electronics Engineering, and I 

took some extra math and 
physics courses out of interest. 

Such timely and well- written 
articles remind one of the awe- 
some, almost miraculous, reality 
of our physical universe. They 
make the contemplation, con- 
struction, and use of electronics 
devices even more fascinating. 
A.B.B, MD 
Westerville, OH 

HAVES & NEEDS 

I have a 1958 Wollensak stereo 
tape magnetic recorder model 
number T -1515 (cross reference 
T- 1515 -4), and I am looking for a 

11 and 33/4 I.P.S. conversion kit 
(part number 17956 -0). It's 

mainly the motor pulley that 
goes on the motor shaft. I don't 

know if anyone stocks them 
anymore, since Wollensak dis- 
continued the tape- recorder line 
several years ago. 
MIKE DALEY JR. 
36 North Shore Avenue 
Danvers, MA 01923 

I need the schematic for a Hal - 
licrafters HF -32 transmitter, 
circa -1958 vintage. I'll be glad to 
pay expenses involved. Thanks! 
ALTON SMILEY, K8NOV 
9970 Page Road 
Marlette, Ml 48453 

I'm seeking the schematic cir- 

cuit diagram for an Eico Model 
322 signal generator. I will pay 
for copying and postage costs. 
LARRY WEILER 
2600 Kirchoff Road 
Rolling Meadows, IL 60008 
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Exclusive. 

We deliver 
a true 

multi -media 
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adventure. 
Not only do 

you get a 

better com- 
puter, but 

you get the 
only 

Computer - 
Aided 

Instruction 
software 

available as 

part of a 

self -study 
course. 

What You'll Learn: 

PC Upgrading and Maintenance 
Preventive Maintenance Procedures 
How to Identify and Repair Problems 
Installing Memory, Drives, Expansion 

Boards, Microprocessor Upgrades 
How to Configure for Performance 
MS /DOS° & Windows° 

And Learn About Computers 
at the Electronics Level: 

DC Electronics 
AC Electronics 
Semiconductor Devices 
Electronic Circuits 
Digital Techniques 
Microprocessor Programming 
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Compare 
this course 
with any 
others. 

You'll find 
that 

Heathkit 
offers you 2 

-3 times the 
value and 
quality of 
education. 

Many 
additional 
courses are 

available for 
TV, VCR, 

Camcorder 
Servicing, 

Electronics, 
etc. 

For a Full-line Catalog of Electronics Cours 
N'hc 

s, .call 1- 800 -44 -HEATH 
t calla) P. please mention this code: 107 -024 
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By Marc Spiwak 

Let's Get Into 
Something 

New! 

MULTIMEDIA 
WATCH 

Welcome to a new col- 
umn on multimedia. 

Before we get too far 
along, however, it is impor- 
tant that we define what 
we mean by multimedia. 
For our purposes, multi- 
media can involve any 
subject, as long as there's 
more than one form of in- 
formation involved. Text by 
itself is not considered multi- 
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Fig. I. With this map of New Rochelle made using MapExpert, 
and the written directions, we got to the wedding on time. 

media, but as soon as you 
add some pictures to it, it is. 

Now most of us have seen 
text and pictures used to- 
gether before -a comic 
book is a good example. So 
why has the term "multi- 

media" become so 
popular in the last couple 
of years, when the concept 
is really not new? 

The excitement has been 
caused by the new types of 
multimedia that technology 
has made possible. Consid- 
er our comic book, but 
instead of pictures and 
words, consider video, ani- 
mation, and sound. There's 
still no big deal, but what if 

you give the "reader" the 
ability to control the ways in 
which the story unfolds - 
see the action from any 
character's perspective, or 
even become a character 
in the story and interact 
with the others? Further, 
what if our decisions either 
on behalf of a character or 
as a character could signifi- 
cantly alter the outcome of 
the story? As you can see, 
you would have something 
new and exciting. 

For the meantime, most 
of our multimedia activity 
will be centered around the 
personal computer, be- 
cause it's the most versatile 
multimedia tool we've got. 
But some time in the near 
future, computers, TV's, tele- 
phones, fax machines, 
modems, printers, and the 
information highway will all 
be combined into one big 
multimedia system. 

Just think, you'll come 
home from work -unless 
your job is one of the many 
that can be done from 
home -sit down in a super - 
comfortable virtual -reality 
chair, check your E -mail, do 
some shopping, order din- 
ner, play an interactive 
game with someone on the 
other side of the globe, 

finish voice -typing that busi- 
ness report, and watch an 
HDTV movie before going 
to bed. While you still might 
want to conduct business 
and pleasure in separate 
locations, you won't be 
forced to anymore. You also 
might like to move around 
from time to time during the 
day, but that's another story 
entirely. The point is, if you 
want to do everything from 
one place you'll be able 
to -well almost anything. 

HOW WE GOT HERE 
This column is the off- 

spring from our February 
story on multimedia and 
CD- ROM's. At the time I 

wrote that article, I con- 
tacted various CD -ROM 
publishing companies and 
asked to see samples of 
what's out there. For the 
moment, CD -ROM's are the 
ideal medium for multi- 
media, as they can hold 
nearly 700 megabytes of 
data and can be pro- 
duced for only a couple of 
bucks apiece in volume. 
They're actually cheaper, 
easier, more reliable, and 
faster to use than floppy 
disks, so you're sure to see a 
lot of them coming your 
way soon. Virtually every 
new high -end PC has a 
CD -ROM drive installed, 
and 51/4 -inch disks are dis- 
appearing. Ws obvious that 
the CD -ROM is a new stan- 
dard. And while it's still 

expensive to record your 
own CD -ROM discs -al- 
though hardly impossible - 
I'm sure we'll see $500 re- 
cording systems in the next 
few years. 

Anyway, I looked at a lot 



of interesting stuff in prepar- 
ing that article. While much 
of the eye -popping stuff is 

game and entertainment 
oriented, there's quite a bit 
of more mundane, yet very 
useful, productive software 
that takes advantage of the 
strengths of CD -ROM to do 
things that would otherwise 
be impossible, or at least 
more difficult. For example, 
take Map Expert from De- 
Lorme Mapping. I went to a 
wedding yesterday in New 
Rochelle, New York. I live 
about an hour from there, 
and don't know the streets 
at all, but with Map Expert, I 

was able to print out a map 
of the area that showed 
street names. That, plus the 
directions we had, and we 
had no trouble getting 
there at all. Had the wed- 
ding been in any state in 
the country, I would have 
been able to do the same. 
The disc has maps con- 
taining nearly every street 
in the country. 

Affer that article was 
finished, new CD -ROM discs 
kept rolling in and consum- 
er interest came to a boil. 
During the same time 
period, double -speed 
drives have became the 
norm, triple -speed drives 
have been introduced, and 
quad -speed drives are on 
the way. It was therefore 
decided that we have to 
keep a watch on multi- 
media, hence the 
Multimedia Watch. 

We'll be getting into a lot 
more than just new CD- 
ROM's. Among some of the 
future topics we'll be dis- 
cussing are desktop video 
and audio on a PC, triple - 
and quad -speed drives, 
telecommunications, a 
monthly CD -ROM maga- 
zine called NautilusCD, the 
Information Highway, and 
more. Consider this column 
a forum for multimedia. I'll 

do my best in answering 
your multimedia comments 
and questions; you can 

write to me at Popular 
Electronics, 500 -B Bi -Coun- 
ty Boulevard, Farmingdale, 
New York 11735. 

WHAT YOU NEED 
You need a pretty good 

set -up to get the most out 
of multimedia. My PC is a 
486 DX2 -50, with 16 MEG of 
RAM, a 200 -MB hard drive, 
a 15 -inch Super VGA 
monitor, two floppy drives, a 
1 MB VRAM ATI Ultra Pro 
video adapter, a tape - 
backup system, a double - 
speed CD -ROM drive, and 
a 16 -bit stereo sound card. 
At the moment, I've also got 
a Media Vision Pro 

MovieStudio installed that 
lets me create AVI files. I'll 

talk about that next month. 
An HP Laserjet Illp with 5 
meg of memory completes 
the system. 

While some of you might 
be flabbergasted by the 
collection of hardware in 

my PC, let's not kid our- 
selves -you can't play with 
state -of- the -art stuff on a 
less-than-state-of-the-art 
machine. While you can 
certainly get by with a fast 
386, you'd be crazy to buy 
anything less than a 486 if 

you're shopping for one 
now. Besides, I wouldn't rec- 
ommend that you buy 
anything less than I would 
for myself. So here's what I 

recommend you buy if 

you're shopping for a PC: 

A 486 DX, not an SX 

8 meg of RAM 

A 15 -inch monitor 
A double- speed, multi - 

session CD -ROM drive 
A 16 -bit stereo sound 

card 
And the biggest hard 

drive you can afford! (200 
meg bare minimum) 

If you are shopping for a 
PC, it makes sense to get 
one with everything in- 
stalled for you, including a 
CD -ROM drive and sound 
card. You'll find that it saves 
you a lot of time and 

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. $129.00* 

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 

FREE CATALOG: 

TOLL FREE 1- 800 -926 -2488 
For Shipping and Handling add '$5.00 and 
"$2.00 per 'tern. Colo. residents add sales 
tax. Mail Order. VISA, M /C, COD's o.k. 
Inquire for dealer prices. 

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

Mon -Fri 8:00 a.m. - 5:00 p.m. MTN 
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money. Add up the prices 
of the individual compo- 
nents included in a 
multimedia PC and you'll 
find that you can't possibly 
match the price of a system 
by piecing one together. 

One last accessory I'd like 
to mention is a must for all 
die -hard game players: The 
Advanced Gravis Analog 
Joystick and Eliminator 
Game Card. I'm not even 
that big into games, and 
I've broken a couple of 
those cheesy joysticks, 
which don't seem to work 
well with fast machines any- 
way. The problem is that fast 
machines are too fast for 
the old game ports that 
worked well with XT's. When 
the standard game port is 

used on a 486, regular 
joysticks seem to take on a 
fly -by- rubber -band feel, 
and are way too sensitive 
for best results. 

The Eliminator Game 
Card lets you connect up 
to Iwo joysticks and works 
with all IBM compatibles 
operating with speeds from 
4.77 to 50 MHz. A really 
neat speed- adjuster dial is 

connected via a cable to 
the back of the game card. 
That lets you fine -tune the 
joystick control to the speed 
of the machine. All I can 
say is that it works like a 
charm, and my game play- 
ing improved dramatically 
with this one inexpensive 
addition. The Analog 
Joystick is special too. It is 

extremely sturdy and well - 
made, and very stable on a 
surface. All button functions 
can be programmed, and 
the handle- tension is fully 
adjustable from very stiff to 
completely loose where it 
stays wherever you leave 
it- useful for certain CAD 
functions. The joystick/ 
game -card combo from 
Advanced Gravis sells for 
under a hundred dollars 
and is well worth the cost. It 

screams class as soon as 

you open the box. 

I WANT MY MPC 
If you already have a PC 

worthy of an MPC upgrade 
(no less than a 386), buy an 
entire multimedia upgrade 
package. That should in- 
clude a CD -ROM drive, a 
sound card, various discs, 
and perhaps powered 
speakers. If speakers aren't 
included, you'll also need 
speakers and an amplifier 
or amplified speakers. An 
upgrade package includes 
everything you need to get 
started, and software in- 
stallation is usually a 
painless procedure. You'll 
want an upgrade package 
that complies with the 
MPC -2 specifications. 

The original MPC specifi- 
cations called for a CD- 
ROM drive with an average 
seek time of less than 1 

second and a data -transfer 
rate of 150 kilobytes per 
second, all while using less 

than 40 percent of the 
CPU's resources. MPC -2 
calls for a double -speed 
drive with at least a 300 
kilobyte- per -second transfer 
rate, and multisession and 
XA compliance. 

As for a sound card, it's 

best if the one included in 

an upgrade is a 16 -bit ster- 
eo card. An 8 -bit mono 
card sounds dull and flat. 
Today you can buy an 
MPC -2 multimedia up- 
grade package with a 
stereo sound card and 
speakers for under $500, 
and that's what I recom- 
mend you buy. 

A NOTE TO MAC 
OWNERS 

I hope that all of this PC 

talk hasn't completely 
turned you off. I am well 
aware that in the Mac is in 

many ways superior to the 
PC when it comes to multi- 
media. It is just that my 
experience is in the PC 

world. 
That's not to say that the 

Mac and Mac software will 
be ignored here. I am work- 

ing on getting a Mac, and 
if all goes well we will be 
giving equal space to your 
machine before too long. 
In the meantime, much of 
what we will review and talk 
about here is still relevant to 
you since in many cases 
Mac versions are available. 

NEWS 
Every month I intend to 

report on things I've seen 
and read, so here goes for 
this month. A recent article 
in The New York Times 
stated that the United States 
is at least ten years ahead 
of Japan in computers and 
networking. Finally there's 
something we're good at. 

Where To Get It 

Advanced Gravis 
101 -3750 North Fraser Way 
Burnaby, British Columbia 
Canada V5J 5E9 
604 -431 -5020 

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

Delorme Mapping 
Lower Main Street 
PO Box 298 
Freeport, ME 04032 
207 -865 -1234 

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

InfoBusiness 
887 South Orem Blvd., 
Suite B Orem, UT 
84058 -5009 
801 -225 -0817 

Media Vision 
47300 Bayside Parkway 
Fremont, CA 94538 
510- 770 -8600 

NautilusCD 
7001 Discovery Blvd. 
Dublin, OH 43017 
800 -637 -3472 

Quanta Press, Inc. 
1313 Fifth Street SE, Suite 208C 
Minneapolis, MN 55414 
612- 379 -3956 

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

Computers and networking 
will surely play a major role 
in the future global econo- 
my, and it's nice to see that 
we're in the lead. 

Moxy, the world's first live 
cartoon was debut to a 
potential worldwide au- 
dience of 74 million homes 
in 55 countries. Who's Moxy? 
He a strange looking ani- 
mated dog with the voice 
of Bobcat Goldthwait. 
What's new is that the ani- 
mation is done on the fly by 
a computer, as a live actor 
in a sort of virtual- reality suit 
controls the animation. 
Moxy can move around, 
change his appearance 
and facial expressions, and 
answer questions in direct 
response to viewers. Moxy 
can be seen on the Car- 
toon Network. 

NEW STUFF 
As I mentioned before, 

after I completed the arti- 
cle on multimedia, the discs 
kept coming. So here's what 
I've seen since then. I've 
been playing a hot new 
CD -ROM game from Media 
Vision called Critical Path. 
This $79.95 game uses the 
Quicktime format to let you 
play an interactive action 
game with real live- action 
video. A woman pilot 
named Kat, who has 9 lives, 
has to crash land her heli- 
copter. The intro to the 
game is actual video and 
audio of the helicopter go- 
ing down. You then have to 
help Kat make her way 
through a dangerous, 
booby trapped factory 
through the use of a video 
link and radio transmitter. 

Quanta Press has sent us 

lots of discs. One of them, 
FracTools Ill lets you gener- 
ate, play with, and print a 
variety of fractal images. 
Anyone who has never 
seen fractal images dis- 
played on a PC should 
check out this $79.95 disc. 
Quanta also puts out a 

(Continued on page 92) 
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Making 
Printed 

Circuit Boards 
by Jan Axelson 

z 
Makin 
Printe 
Circuit 
Boards 

ELECTRONICS 
LIBRARY 

Even if you've never built a 

printed- circuit board, you'll be 
able to master the fast, easy, 
and inexpensive construction 
techniques presented in this 
book. Aimed at students and 
weekend experimenters as well 
as technicians, the book takes 
you step -by -step from sche- 
matic diagram to finished 
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project. It explains how to draw 
circuit diagrams, transfer your 
artwork to PC blanks, etch cop- 
per patterns, choose 
components, drill holes for 
leads and mounts, and solder 
components to the board. The 
book also covers troubleshoot- 
ing, repairing, and modifying 
boards. It discusses making 
double -sided boards, choosing 
and using photoresists, working 
with surface -mount compo- 
nents, and safely handling and 
disposing of etching chemicals. 

The book includes projects 
and experiments to help you get 
started, providing all the infor- 
mation needed to go from 
schematic to ready -to -use PC 

boards for a five -volt power sup- 
ply, an all- purpose pulser/ 
flasher, and a two- channel logic 
probe. 

Making Printed Circuit Boards 
costs $19.95 and is published 
by Tab Books Inc., Blue Ridge 
Summit, PA 17294-0850; Tel. 

1- 800 -233 -1128. 
CIRCLE 98 ON FREE 
INFORMATION CARD 

TEST AND 
MEASUREMENT 
CATALOG NO. 24 
from Leader Instruments 
Corporation 

This 120 -page, full -color catalog 
features complete product de- 
scriptions and technical 
specifications for 81 instru- 
ments, including ten new 
products. The full -line catalog 
includes general -purpose test 
instruments, such as analog 
and digital storage os- 
cilloscopes; to audio, function, 
video, and RF generators; audio 
analyzers; video -monitoring 
equipment; programmable RGB 
generators; meters and bridges; 
frequency counters; and bench 
power supplies. 

LEADER Hau Full Una Catalog Ho. 21 

The Test and Measurement 
Catalog No. 24 is free upon 
request from Leader Instru- 
ments Corporation, 380 Oser 
Avenue, Hauppauge, NY 11788; 
Tel: 516- 231 -6900 (in NY) or 
800 -645 -5104. 

CIRCLE 90 ON FREE 
INFORMATION CARD 

ADVERTISING FROM 
THE DESKTOP: 
The Desktop Publisher's 
Guide to Designing Ads 
that Work 
by Elaine Floyd and Lee Wilson 

Aimed at any desktop publisher 
who is faced with the challenge 
of promoting a business, asso- 
ciation, school, or non -profit 
organization, this book is filled 
with marketing and design ad- 
vice. It assumes that the reader 
has identified the target au- 
dience and has some 

experience in writing advertising 
copy (although a useful appen- 
dix provides sources for training 
in that area). Instead, the focus 
is on making design decisions. 

After exploring how a solid 
marketing plan can increase the 
power and performance of ads, 
the book goes on to offer advice 
on how to create layouts that 
command attention and attract 
buyers, and make headlines 
and logos hit the mark. It ex- 



Just like these 
Fully Trained 
Electronics 
Professionals 

"Thanks to CIE I have tripled my previous 
salary, and lam now in a challenging and 
rewarding new field where only the sky is 
the limit." 
Daniel Wade Reynolds 
Industrial Electrician 
Ore -Ida Foods 

'CIE was recommended to me by my boss. 
I was appealing since I could study at my 
own pace at home and during business 
t avel." 
Dan Parks 
Marketing Manager/Consumer Products 
Analog Devices. Inc. 

"I loved the flexib lily CIE offered. It was the 
only way I could continue both school and 
my demanding job." 
Britt A. Hanks 
Director of Engineering 
Petroleum Helicopters, Inc. 

"l liked the way the school was set up with 
laboratory assignments to enforce 
conceptual learning. The thing which 
impressed me the most about CIE's 
curriculum, is the way they show application 
for all the theory that is presented." 
Daniel N. Parkman 
Missile Electro-Mechanical Technician 
U.S. Air Force 

Completing the course gave me the ability 
o efficiently troubleshoot modern 
microprocessor based audio and video 
systems and enjoy a sense of job security." 
Tony Reynolds 
Service Manager /Technician 
Threshold Audio 8 Video 

Graduate with an Associate 
Degree from CIEl 

CIE is the best educational 
value you can receive if you 
want to learn about 
electronics, and earn a good 
income with that knowledge. 
CIE's reputation as the world 
leader in home study 
electronics is based solely 
on the success of our 
graduates. And we've 
earned our reputation with 
an unconditional commit- 
ment to provide our students 
with the very best electronics 
training. 

Just ask any of the 
150,000 -plus graduates of 
the Cleveland Institute of 
Electronics who are working 
in high -paying positions with 
aerospace, computer, 
medical, automotive and 
communications firms 
throughout the world. 
They'll tell you success 
didn't come easy...but it 

did come...thanks to their 
CIE training. And today, a 
career in electronics offers 
more rewards than ever 
before. 

career skills. Each lesson is 

designed to take you step - 
by -step and principle -by- 
principle. And while all of 
CIE's lessons are designed 
for independent study, CIE's 
instructors are personally 
available to assist you with 
just a toll free call. The result 
is practical training... the kind 
of experience you can put to 
work in today's marketplace. 

LEARN BY DOING...WITH 
STATE -OF- THE -ART 
EQUIPMENT AND 
TRAINING. 
CIE pioneered the 
first Electronics 
Laboratory 

'1934 

electronics. And every CIE 
Course earns credit towards 
the completion of your 
Associate in Applied Science 
Degree. So you can work 
toward your degree in stages 
or as fast as you wish. In fact, 
CIE is the only school that 
actually rewards you for fast 
study, which can save you 
money. so ...a 

z NHSC 

CIE'S COMMITTED TO 
BEING THE BEST...IN ONE 
AREA...ELECTRONICS. 
CIE isn't another be- 
everything-to-everyone 
school. -CIE teaches only 
one subject and we believe 
we're the best at what we 
do. Also, CIE is accredited 
by the National Home Study 
Council. And with more than 
1,000 graduates each year, 
we're the largest home study 
school specializing exclu- 
sively in electronics. CIE has 
been training career -minded 
students for nearly sixty 
years and we're the best at 
our subject... 
ELECTRONICS... 
IT'S THE ONLY SUBJECT 
WE TEACH! 

CIE PROVIDES A 
LEARNING METHOD SO 
GOOD IT'S PATENTED. 
CIE's AUTO -PRO- 
GRAMMED® lessons are a 
proven learning method for 
building valuable electronics 

Course 
and the first 
Microprocessor 
Course. Today, no 
other home study 
school can match CIE's 
state -of- the -art equipment 
and training. And all your 
laboratory equipment, books 
and lessons are included in 
your tuition. It's all yours to 
use while you study and for 
on- the -job after you 
graduate. 

PERSONALIZED 
TRAINING....TO MATCH 
YOUR BACKGROUND. 
While some of our students 
have a working knowledge of 
electronics others are just 
starting out. That's why CIE 
has developed twelve career 
courses and an A.A.S. 
Degree program to choose 
from. So, even if you're not 
sure which electronics career 
is best for you, CIE can get 
you started with core lessons 
applicable to all areas in 

Send for CIE's FREE Course Catalog and 
See How We Can Help Your Career Too! 
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YES! I want to get started. 
Send me my CIE course catalog 
including details about the 
Associate Degree Program. (For 
your convenience, CIE will have a 
representative contact you - there 
is no obligation.) 
Piease Print Clearly AH52 
Name 

Address 

city 

State Zip Age 

Phone No. 

Check box for G.I. Bill Benefits. 
Veteran 
Active Duty 

Cleveland Institute of Electronics. Inc. 
1776 East 17th Street 
Cleveland, OH 44114 

A School of Thousands. 
A Class of One. Since 1934. 
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plains when to use -and when 
to avoid -special effects, and 
how the judicious use of color 
can influence prospective cus- 
tomers. The book explains how 
to put the designer's knowledge 
to work creating effective and 
attractive advertisements, flyers, 
exhibits, and sales materials. 

Several practical appendices 
are provided. The first covers 
software, listing sources for 
page -layout, word -processing, 
special- effects, clip -art, image - 
database and specialty pro- 
grams; services such as bulletin 
board systems, and on -line for- 
ums; multimedia companies 
and software; and clip media. 
Also listed are books and 
periodicals; associations, con- 
sultants, and training programs; 
advertising software features; 
and a glossary of desktop ad- 
vertising terms. 

Advertising from the Desktop 
costs $24.95 and is published 
by Ventana Press, P. O. Box 
2468, Chapel Hill, NC 27515; 
Tel: 919 -942 -0220; Fax: 
919 -942 -1140. 

CIRCLE 91 ON FREE 
INFORMATION CARD 

FCC TEST MANUALS 
by Martin Schwartz 

All the latest changes in FCC 
Amateur Radio test -preparation 
requirements are incorporated 
into the new, revised editions of 
Ameco's License manuals. Sep- 
arate manuals are available for 
the Novice Class (Cat. #27 -01), 
the Technician Class (Cat. 
#28 -01), and the new No -Code 
Technician Class (Cat. #78 -01). 
Each book covers all the current 
FCC examination questions for 
its class, with corresponding 
multiple- choice answers. A 
clear, precise explanation is pro- 
vided for each correct answer, 
which helps the reader fully 
understand the theory and con- 
cept behind the question. All 
questions and answers are con- 
veniently arranged so that the 
reader does not have to flip 
back and forth between pages. 

The Novice Class and Techni- 
cian Class manuals each cost 
$5.95, and the No -Code Techni- 
cian Class manual costs $9.95. 
They are published by Ameco 
Corporation, 224 East Second 
Street, Mineola, NY 11501; Tel: 
516 -741 -5030; Fax: 
516 -741 -5031, and are available 
at local ham -radio equipment 
dealers. 
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THE COMPLETE 
SHORTWAVE 
LISTENING HANDBOOK: 
Fourth Edition 
by Hank Bennett, David T 
Hardy, and Andrew Yoder 

Whether you're a beginner who 
needs advice on choosing a 
shortwave receiver or a more 
advanced listener looking for 
guidance on antenna design, 
this book provides all you need 
to know to listen in on broad- 
casts from around the world. 
The fourth edition of this popu- 
lar shortwave -radio handbook 
has been revised and expanded 
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to include the latest information 
on shortwave equipment, sta- 
tions, procedures, and 
operating practices. It features 
updated frequency listings, 
broadcast schedules, and club 
data, as well as the NASWA 
Radio Country List. The book 
explains how to set up and use 
receivers and antennas to tune 
into foreign and domestic 
broadcasts. It shows how to 
prepare and send QSL reports, 
prepare reception reports, and 
keep a logbook. The book 
covers monitoring the VHF and 
UHF bands, and using FM and 
TV DX equipment. Several 
handy appendices include list- 

ings of FAA stations offering 
continuous weather broadcasts 
on the longwave band, world 
times, commonly used SWL ab- 
breviations, Q signals, 
international Morse code, ama- 
teur callsign allocations, and 
FCC field offices. 

The Complete Shortwave Lis- 
tener's Handbook, Fourth 
Edition costs $19.95 and is pub- 
lished by Tab Books Inc., Blue 
Ridge Summit, PA 17294 -0850; 
Tel. 800 -233 -1128. 

CIRCLE 98 ON FREE 
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WINDOWS NT INSIDE & 
OUT 
by Tom Sheldon 

Microsoft's Windows NT operat- 
ing systemis totally different 
from Windows 3.1 in the way it 
uses hardware and runs ap- 
plications. It doesn't require 
DOS, although it will run DOS 
applications as well as applica- 
tions written for other operating 
systems such as UNIX. Com- 
patible with current applications, 
Windows NT can provide a 
computing environment for the 
future. 

Written for anyone who is 
considering using Windows NT, 
this book provides step -by -step 
coverage of the fundamentals 
that allows readers to get start- 
ed quickly and build on the 
those skills to move to inter- 
mediate and more advanced 
topics. The book explains how 
to use Windows NT to run all 
Windows applications more 
effectively, and how to run multi- 
ple applications at the same 
time. Well- chosen illustrations 
and practical examples accom- 
pany the text. 

The book is divided into four 
sections. The first provides an 
introduction to the NT environ- 
ment -how it works, hardware 
requirements, basic features, 
and its security and virus -pro- 
tection systems. Part II is 

devoted to the basic concepts 
for using the Windows NT inter- 
face. It includes a basic 
overview and then explains how 
to start applications, use corn - 
mon interface options, use the 
NTFS file system, access and 
use printers, share information 
with other network users, and 
access a DOS -like command 

prompt for executing DOS and 
other operating- system com- 
mands. The second section 
also includes a look at utilities 
and accessories. Part Ill 
focuses on customizing, config- 
uring, and managing Windows 
NT, and includes topics for sys- 
tem and network administrators. 
The fourth section covers two 
network applications -Microsoft 
Mail and Microsoft Schedules. 

Windows NT Inside & Out 
costs $27.95 and is published 
by Osborne McGraw -Hill, 2600 
Tenth Street, Berkeley, CA 
94710; Tel: 510 -549 -6600; Fax: 
510 -549 -6603. 
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INTUSOFT 
NEWSLETTER 
from Intusoft 

The Intusoft Newsletter is a free 
publication dedicated to dis- 
cussing topics related to the 
SPICE circuit -simulation pro- 
gram. For instance, the 
September 1993 issue, pictured 
here, contained several articles 
designed to help engineers sim- 
ulate circuits more efficiently. 
The first article discussed the 
power Schottky and soft- recov- 
ery- rectifier diodes and how to 
model them in SPICE. The "In- 
tusoft Modeling Corner" is a 
regular column in the newslet- 
ter. In the sample issue that we 
saw, the column covered new 
SPICE models released by 
Comlinear and Analog devices 
and explored a sample applica- 
tion of an analog mixer using 
the Comlinear CL532 and a 
newly developed AM- signal 
generator. 

A floppy disk containing all of 
the schematics and SPICE 
netlists in the newsletter and 
some not covered in the news- 
letter, along with the new 
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Comlinear and Analog Devices 
models, is available for a nomi- 
nal fee. The newsletter disk 
contains 40 new models from 
Analog Devices for a variety of 
IC's and a Comlinear library of 
more than 20 models. 

A complimentary copy of the 
Infusoft Newsletter is available. 
A yearly subscription for the 
newsletter and floppy disk costs 
$44 (domestic) and $55 (for- 
eign) and is available from 
Infuso(t, P. O. Box 710, San 
Pedro, CA 90733 -0710; Tel: 

310 -833 -0710; Fax: 
310 -833 -9658. 
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1994 POLICE CALL 
FREQUENCY 
DIRECTORY 
edited by Gene Hughes 

The 1994 edition of the Police 
Call Frequency Directory is the 
largest in the reference's 31- 

year history, reflecting the thou- 
sands of frequency additions 
and changes in the FCC's Pub- 
lic Safety Radio Services 
(current through October 1993). 

The radio codes and signals, 
consolidated frequency list, and 
listener's guide sections have 
also been updated and ex- 
panded. 

The book is published in nine 
regional volumes that cover the 
continental United States. Each 
volume is divided into nine sec- 
tions. Part I contains information 
from copies of licenses issued 
by the FCC, arranged alpha- 
betically by state and name of 

licensee. The data includes fre- 

quencies, call signs, transmitter 
locations, and types of stations. 
In Part II, the data from Part I is 

cross -referenced by frequency. 
The book also contains sepa- 
rate sections for frequencies 
used by the federal govern- 
ment, railroads, and aircraft. A 

consolidated frequency list tab- 
ulates the usage of 4000 FCC 

and federal frequency alloca- 
tions, while the Radio Codes 
and Signals section of the direc- 
tory provides 14,000 entries 
listed by user. 

The 1994 Police Call Fre- 
quency directory costs $9.95 
and is published by Hollins Ra- 
dio Data division of Mobile 
Radio Enterprises, Inc., P. O. 

Box 35002, Los Angeles, CA 

90035. 
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ECG AUDIO AND VIDEO 
REPLACEMENT PARTS 
& SERVICE AIDS 
from Philips ECG 

The expanded line of ECG au- 
dio /video parts and service aids 
covered in this catalog now fea- 
tures replacements for more 
than 3500 industry model /part 
numbers for 31 VCR and cam- 
corder brands. Additions to the 
line include a compression - 
spring kit, a felt washer kit, 

assorted parts kits, head pullers 
for VHS -C and 8mm camcor- 
ders as well as for standard 
VHS units, a retaining -ring 
puller, and a spring hook. An 
expanded mechanical parts re- 
placement line is also featured. 
Included in the line are VCR 
modulators, pinch rollers, opto- 
sensing devices, idler wheels/ 
assemblies and tires, springs, 
washer kits, individual belts, belt 
kits, and VHS and Beta replace- 
ment heads. Featured service 
aids include precision VCR 
tools, VCR and audio test cas- 
settes, alignment jigs, 
lubricants, and cleaning materi- 
als. The catalog provides 
product descriptions, pictorial 
selection guides, specifications, 
cross -reference sections, and 
related replacement information. 

The ECG Audio and Video 
Replacement Parts & Service 
Aids catalog is free upon re- 

quest from Philips ECG, 1025 
Westminster Drive, 
Williamsport, PA 17701; Tel: 

800 -526 -9354. U 
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Train fast, easy, 
low -cost at home! 

Be your 
own boss... 
start your own 
business 

Get into one of the fastest growing fields 
in America today! Be your own boss, run 
your own business, enjoy a better life 
and financial security... start earning 
BIG MONEY fast, up to $80 an hour full 
time or part-time. And now, thanks to 
Foley -Belsaw's unique "Fundamentals 
Method" which concentrates on the 
mechanics involved in 90% of all com- 
puter repairs. without wasting time 
learning unnecessary electronics, or 
forcing you to buy an expensive new 
computer, you can learn to work on com- 
puters at home in just a few short weeks. 

No previous experience necessary. 
Unique hands -on course is fully illus- 
trated, written in easy to understand lan- 
guage. Handsome. diploma in "Personal 
Computer Repair and Maintenance ". 

Comparable course available in VCR repair. 

100% MONEY -BACK GUARANTEE. SEND 

COUPON TODAY FOR FREE FACT KIT. 

Take the first step toward your own 
future success and financial security by 
sending in the coupon NOW. No obliga- 
tion, no salesman will call. 

MAIL TODAY FOR 
FREE IN$'ORMATION PACKAGE 

Foley- Belsaw Company 
6301 Equitable Road 
Kansas City, MO 64120 -9957 
Send free information kit on professional home 
training for the following. No obligation, no sales- 
man will call. 

Computer Service VCR Service 
Technician Technician 
Dept. 6443B Dept. 52638 

Name 

Address 

City State_ Zip 

L 
OR PHONE TOLL -FREE 
1- 800 -487 -2100 > 

Since 1926 J 
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