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Have hours of high -voltage fun wit this 
static -electricity generator 
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Electronics Paperback Books 

BP248 -TEST 
EQUIPMENT CON- 
STRUCTION 
$5.95. Details con- 
struction of simple, in- 
expensive, but ex- 
tremely useful test 
equipment. AF Gen, 
Test Bench Ampl, Au- 
dio Millivoltmeter, Tran- 
sistor Tester and six 
more. 

Digital Audio 
Project. 

GREAT PAPERBACKS AT SPECIAL PRICES 

Test Equipment 
conxtnlceon 

Hovmuee 
O Jlluoopes 
and Other TM 

Equlymem 

BP263 -A CON- 
CISE INTRO TO 
dBASE $6.95. The 
dBASE series of pro- 
grams are probably the 
best known database 
programs for micro- 
computers. This book 
is designed to help you 
get started working 
with them. 

BP245- DIGITAL 
AUDIO PROJECTS 

$5.95. Practical cir- 
cuits to build and ex- 
periment with. In- 
cludes A'D converter, 
input amplifier, digital 
delay line, compander, 
echo effect and more. 

DIGITAL 
LOGIC GATES 

AND FLIPFLOPS 

BP267 -HOW TO 
IUSE OSCILLO- 
SCOPES AND 
OTHER TEST EQUIP- 
MENT $6.95. Mas- 

itering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 

jand functions. Other 
equipment is also de- 
scribed. 

BP265 -MORE 
ADVANCED USES 
OF THE MULTI - 
METER ..... $5.95. Use 
these techniques to 
test and analyze the 
performance of a vari- 
ety of components. 
Also see how to build 
ad -ons to extend multi - 
meter capabilities. 

H BP260- CONCISE 
INTRO TO OS /2 
$5.95. If you are a mul- 
titasking PC user and 
want to get the most 
out of your computer, 
then you must learn its 
OS,2 operating sys- 
tem. This book shows 
you just how to do that, 
quickly and easily. 

BP247 -MORE 
ADVANCED MIDI 
PROJECTS $5.95. 
Circuits included are a 
MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, 
and analyzer. 

PCP107- DIGITAL 
LOGIC GATES AND 
FLIP FLOPS 
$10.00. Thorough 
treatment of gates and 
flip -flops for enthusi- 
asts, student and tech- 
nicians. Only a basic 
knowledge of elec- 
tronics is needed. 

BP257 -INTRO TO 
AMATEUR RADIO 
$6.95. Amateur is a 

unique and fascinating 
hobby. This book gives 
the newcomer a com- 
prehensive and easy to 
understand guide to 
the subject. 

BP251- COMPUT- 
ER HOBBYISTS 
HANDBOOK 
$8.95. A wrapup of ev- 
erything the computer 
hobbyist needs to 
know in one easy to 
use volume. Provides a 
range of useful refer- 
ence material in a sin- 
gle source. 
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n BP249 -MORE 
ADVANCED TEST 
EQUIPMENT CON- 
STRUCTION 
$6.95. Eleven more 
test equipment con- 
struction projects. 
They include a digital 
voltmeter, capacitance 
meter, current tracer 
and more. 

BP256 -INTRO TO 
LOUDSPEAKERS 
AND ENCLOSURE 
DESIGN $5.95. We 
explore the variety of 
enclosure and speaker 
designs in use today so 
the reader can under- 
stand the principles in- 
volved. 

PCP102- INTRO- 
DUCING DIGITAL AU- 
DIO $9.95. Covers 
alt kinds of digital re- 
cording methods - 
CD, DAT and Sam- 
pling. Bridges the gap 
between the technician 
and the enthusiast. 
Principles and meth- 
ods are explained. 

i PCP108 -COM- 
PUTERS AND MUSIC 

$9.95. Explains the 
basics of computers 
and music with no pre- 
vious knowledge of 
computers needed. 
Covers types of music 
software and explains 
how to set up your own 
computer music stu- 
dio. 

BP195- INTRODUCTION TO SATELLITE TV $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, Or others 
who want to know more before they buy. 8 x 10 in. 

BP190- ADVANCED ELECTRONIC SECURITY PROJECTS $5.95. Includes a 
passive infra -red detector, a fiber -optic loop alarm, computer -based alarms and an 
unusual form of ultrasonic intruder detector. 

BP235 -POWER SELECTOR GUIDE $10.00. Complete guide to semiconduc- 
tor power devices. More than 1000 power handling devices are included. They are 
tabulated in alpha -numeric sequency, by technical specs. Includes power diodes, 
Thyristors, Triacs, Power Transistors and FET's. 

BP234- TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 
BP235. Book covers more than 1400 JEDEC, JIS, and brand -specific devices. Also 
contains listing by case type, and electronic parameters. Includes Darlington 
transistors, high -voltage devices, high -current devices, high power devices. 

8P99 -MINI- MATRIX BOARD PROJECTS $5.50. Here are 20 useful circuits 
that can be built on a mini -matrix board that is just 24 holes by ten copper -foil strips. 

BP82- ELECTRONIC PROJECTS USING SOLAR CELLS $5.50. Circuits with 
applications around the home that are powered by the energy of the sun. Everything 
from radio receivers, to a bicycle speedometer, to timers, audio projects and more. 

BP117- PRACTICAL ELECTRONIC BUILDING BLOCKS -Book 1 $5.75. 
Oscillators, Timers, Noise Generators, Rectifiers, Comparators, Triggers and more. 

BP184-INTRO TO 68000 ASSEMBLY LANGUAGE $6.95. The 68000 is a 
great new breed of microprocessor. Programming in assembly language increases 
the running speed of your programs. Here's what you need to know. 

BP179- ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 
ROBOTS $7.50. Data and circuits for 
interfacing the computer to the robot's 
motors and sensors. 

i 

BP239- GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 
basics of analog and digital meters. Methods of component testing includes 
transistors, thyristors, resistors, capacitors and other active and passive devices. 

BP97 -IC PROJECTS FOR BEGINNERS $5.50. Power supplies, radio and 
audio circuits, oscillators, timers, switches, and more. If you can use a soldering iron 
you can build these devices. 

BP37 -50 PROJECTS USING RELAYS, SCR'S & TRIACS $5.50. Build pri- 
ority indicators, light modulators, warning devices, light dimmers and more. 

RADIO -100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 
circuits of the era including regenerative, neutrodyne, reflex & more. 

BP42- SIMPLE LED CIRCUITS $5.50. A large selection of simple applications 
for this simple electronic component. 

BP127 -HOW TO DESIGN ELECTRONIC PROJECTS $5.75. Helps the reader 
to put projects together from standard circuit blocks with a minimum of trial and 
error. 

BP122 -AUDIO AMPLIFIER CONSTRUCTION $5.75. Construction details for 
preamps and power amplifiers up through a 100 -watt DC- coupled FED amplifier. 

BP92 -CRYSTAL SET CONSTRUCTION $5.50. Everything you need to know 
about building crystal radio receivers. 

BP45- PROJECTS IN OPTOELECTRONICS $5.50. Includes infra -red detec- 
tors, transmitters, modulated light transmission and photographic applications. 

BP185- ELECTRONIC SYN- 
THESIZER CONSTRUCTION $5.95. 
Use this book to learn how to build a 
reasonably low cost, yet worthwhile 
monophonic synthesizer and learn a lot 
about electronic music synthesis in the 
process. 
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THE BOOKS YOU WANT i 
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Editorial 

KEEP US ON THE RIGHT TRACK 
Lately, I've gotten the feeling that something's amiss. Don't get 
me wrong, things have been going rather well around here. 
Popular Electronics' circulation is growing, and we've got all 
kinds of exciting articles and projects in the works, but I still 
felt that something was wrong. 

Yesterday, I realized what it was. 

When we first became Popular Electronics, we asked you, 
the readers, to keep us pointed in the right direction. We 
asked you what you liked, and what you didn't like. After all, it 

is your magazine, and ultimately, everyone here works for you. 

And, boy, did you let us know what was on your minds! 
Though there were literally tons of mail, we read each and 
every letter, and what you told us helped us make this a better 
magazine. 

But as I was going through some of the mail the other day, I 

realized that we weren't getting the same kind of feedback 
anymore. Sure, there were plenty of letters that said "Great 
Job" or something similar, and we love getting that kind of mail 
(who wouldn't ?), but we need to get the other kind, too. 

So why not drop us a line and tell us what's on your mind. 
What would you like to see more of in Popular Electronics? 
What would you like to see less of? What are we doing right? 
What are we doing wrong? What can we doto make this the 
perfect magazine for you? 

We are waiting for your letters, and the mailman has been 
warned! 

Carl Laron 
Editor 



Letters 
STEPPER MOTOR UPDATE 

In the article "All About Stepper Motors" 

(Popular Electronics, March 1990) some- 
thing was omitted that was crucial in light of 

the damping scheme suggested in the arti- 

cle. Your readers might be wondering why 

the circuits suggested sometimes tend to 

blow their switch transistors. 
The two halves of a center -tapped phase 

winding might not be very strongly coupled. 
In many stepping motors, they are wound 

around completely separate poles and 

share little iron. Therefore a diode to ground 
from one phase terminal (say (I1) is not 

always very effective in damping the induc- 
tive ringing at the other phase terminal (say 

43). It all depends on details of the par- 

ticular motor, and the damping will not be 

perfect even in the best case. 
The damping scheme suggested 

throughout the article is cute, but not corn - 

mon. Anyone using it should at least check 

for voltage ringing with a fast oscilloscope 
and choose his transistor ratings to suit 
what he sees. He may find that he needs 

much more than the recommended value of 
double the voltage. 

Besides the relatively slow ringback, 
which involves the part of the coil linked to 

iron, there will be a very narrow pulse dueto 
stray inductance just when the switch turns 
off if the turn -off is fast. The more usual 

diode arrangements, reversed and con- 
nected either to + V or + 2V, catch that 

short spike as well as the main ring -back. 

The simplest circuit that both damps ade- 

quately and returns the stored coil energy to 

the supply is the H- bridge -but that is more 

complex and is probably beyond the scope 
of an introductory article. However, since 

the damping scheme that was suggested 

contains an obscure danger, I don't think it 

belongs in an introductory article either. 
P.A.E. 

Shaw Island, WA 

HAVES & NEEDS 

Please help! I have an old tape echo ma- 

chine, a Multivox model MX -201, in pieces. I 

have never seen it assembled, but, even in 

the shape it's in, I'm impressed with what its 

one record and five playback heads can do 
for any mike or instrument! I tried writing to 
the address on the back cover, but it came 
back marked "Return to Sender." If anyone 

has the manufacturer's address or informa- 

tion on the fate of the company, please 
share it. An owner's or service manual 
would be ideal. 

By the way, there is not a better elec- 
tronics magazine than Popular Elec- 
tronics on the market. 

Lawrence Nentwig 
922 Lamanda 

San Antonio, TX 78201 

I need an operator's manual and schematic 
for a Heathkit vacuum -tube voltmeter model 
#V -7 -A. Thank you. 

Larry Cook 
362 East South Street 

Richland Center, WI 53581 

I have a multimeter made in Japan from or 
for Kaise Electric Works, Ltd. The model 
number is SK -100, and it has a 100K -ohms/ 
V sensitivity on DC and a 10K -ohmsN on 

AC. It needs repairs, and I am seeking an 

address where I can send it, in Canada, if 

possible. I am also looking for operating 
instructions and a schematic for a Triplett 

tube tester, model #3413 -A. 
L.A. Duval 

2480 Ave. de la Ronde 
Quebec, P.Q., Canada G1J 4G2 

Some time ago I saw an ad for a software 
program called "Partlister" from Livewire 
Software of Pacific Palisades, CA. It looked 
like a good program for creating and main- 
taining parts lists, summary lists, and bills of 
materials for an electronics manufacturer. 
Now that I could really use such a program, 
Livewire Software seems to no longer exist! 
I would really appreciate any help I could get 
in tracking down the company or in obtain- 
ing a copy of that program. 

Jon Sanserino 
Technical Director 

Datawave, Inc. 

16259 Stagg Street 
Van Nuys, CA 91406 

BEGINNERS' LUCK 

I really appreciated the article "Build an 

Economy Portable Shortwave Receiver" 
that appeared in the August issue of Popu- 
lar Electronics. Too often the new elec- 
tronics hobbyist is overwhelmed by the 
complexity of a project, its cost, or the diffi- 
culty in obtaining parts. That project had 
none of those frustrating limitations; the in- 

structions were easy to follow and accurate. 
My wife and I sat down at our kitchen table 
and built the radio in a few hours. We were 

delighted when we flipped the switch on and 

it worked perfectly. The first station we 
tuned was Radio Havana! We plan to use it 

camping this summer, and go DX hunting. 
Our thanks to Joseph Mitsch and the 

Popular Electronics editors for a great 
evening's fun! 

J.C. W. 

Perrysburg, OH 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Technical Career through 

Add prestige and earning power to 
your technical career by earning 
your Associate or Bachelor degree 
through directed home study. 

Grantham College of Engineering 
awards accredited degrees in 

electronics and computers. 

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

Grantham offers two degree pro- 
grams -one with major emphasis 
in electronics, the other with major 
emphasis in computers. Associate 
and bachelor degrees are awarded 
in each program, and both pro- 
grams are available completely 
by correspondence. 

No commuting to class. Study at 
your own pace, while continuing 
on your present job. Learn from 
easy -to- understand lessons, with 
help from your Grantham instruc- 
tors when you need it. 

Write for our free catalog (see address 

below), or phone us at toll -free 
1- 800 -955 -2527 (for catalog requests 
only) and ask for our "degree catalog." 

Accredited by 
the Accrediting Commission of the 

National Home Study Council 

GRANTHAM 
College of Engineering 

250 Frontage Road 
Slidell, LA 70460 
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Electronics Library 
To obtain additional information on the books 

and publication covered in this section, from 
the publisher. please circle the item's code num- 

ber on the Free Information Card 

DON LANCASTER'S LASERWRITER SECRETS 

by Don Lancaster 

This collection of Don Lancaster's "Laser- 
Writer Corner" columns from Computer 
Shopper covers the Apple LaserWriter line 
of printers -including the LaserWriter, 
LaserWriter Plus, LaserWriter NT, and 
LaserWriter NTX -and much of the infor- 
mation also applies to almost any 
PostScript- speaking laser printer and to the 
general field of desktop publishing. Each 
column has been rewritten and reorga- 
nized, resulting in one comprehensive, 
fully- indexed sourcebook of up-to- the -min- 
ute information. The book and diskette that 
accompanies it are filled with tips and tricks, 
such as "Free Fonts," which are ways to 
make already existing fonts do new and 
unique things. Going way beyond the basics 
presented in any user's manual, Don Lan- 
caster lets his readers in on inside informa- 
tion. He reveals secrets such as ways to 
drastically reduce toner costs, how to elimi- 
nate expensive AppleTalk cables, how to 
get decent shades of gray, working with ran- 
dom numbers and screens, and methods 
for recoating SX cartridge drums. Each 
page of the self -published book has Lan- 
caster's help -line phone number in the bot- 
tom, a great source for still more help. 

Don Lancaster's LaserWriter Secrets is 
available for $29.50, including disk from 
Synergetics, Box 809, Thatcher, AZ 85552; 
Tel. 602 -428 -4073. Be sure to specify Apple 
Ile, Mac, or PC disk. 

CIRCLE 81 ON FREE INFORMATION CARD 

aims to simplify the often confusing aspects 
of PC upgrading and make the expansion 
process reasonably straightforward and 
painless. No advanced computing skills are 
required, although to get the most from the 
book, readers should have and be able to 
use a PC, PC XT, PC AT, 80386 -based PC, 
or compatible computer. 

After providing an overview of personal 
computers, the book covers subjects such 
as memory upgrades; adding a hard- or 
floppy -disk drive; display adapters and 
monitors; fitting a math coprocessor; and 
adding keyboards, ports, mice, and dig- 
itizers. Each subject is covered in detail, 
with an emphasis on practical advice rather 
than theory. Finally, there are two chapters 
covering preventative maintenance and 
basic repairs. 

How to Expand, Modernise and Repair 
PCs and Compatibles (order no. BP271) is 
available for $7.95 (including shipping and 
handling) from Electronic Technology To- 

day, Inc., P.O. Box 240, Massapequa Park, 
NY 11752-0240. 

CIRCLE 97 ON FREE INFORMATION CARD 

CO:UIPLEIE GUIDE 1 U___., 

ELECTRONIC 

SUPPLIES__ 
Tests Measurements Theory 

Córtmxvdal Designs SmpMied Desgn 

Component Mounting ie<frwáæs 

Supply Interconnections 

Advanced kstrRaNeshaaYq 

JOHN D. LENK 

are guided step -by -step through practical 
experimentation. 

The book also provides in -depth informa- 
tion on all aspects of electronic power sup- 
plies. One chapter is devoted to advanced 
testing and troubleshooting of power sup- 
plies for today's equipment, including digital 
TV's, camcorder -battery chargers, audio 
systems, and VCR's. The most popular 
forms of supply regulation -zener, feed- 
back, op -amp, and switching -are covered. 
The book presents the latest information on 
converters and inverters, as well as prac- 
tical mounting and interconnection tech- 
niques for power -supply components. More 
than 180 illustrations accompany the text. 

Complete Guide to Electronic Power 
Supplies is available for $39.00 from Pren- 
tice Hall, Englewood Cliffs, NJ 07632. 

CIRCLE 99 ON FREE INFORMATION CARD 

HOW TO EXPAND, MODERNISE AND 

REPAIR PCs AND COMPATIBLES 

by R.A. Pen fold 

One of the benefits of owning a PC or com- 
patible is that it can be upgraded and 
expanded. For any PC user who is ready to 
take advantage of that expandability - 
wanting to add more memory, a new disk 
drive, or various peripherals -this book 

COMPLETE GUIDE TO 

ELECTRONIC POWER SUPPLIES 

by John D. Lenk 

Experimenters, students, and serious hob- 
byists will appreciate this book's down -to- 
earth guidance on experimentation, trou- 
bleshooting, and design that they can put to 
use immediately -even to design and build 
their own power supplies from scratch. A 
simplified design approach, in which design 
problems are introduced starting with ap- 
proximations or guidelines for the selection 
of all components on a trial -value basis, is 

used. Those approximate values are put to 
use in experimental test circuits, and then, 
by varying the test -component values, the 
desired results are produced. This hands - 
on approach keeps mathematical theory to 
a minimum, and requires no previous de- 
sign experience or memorization of com- 
plex theories. Instead, readers learn as they 

UNDERSTANDING ELECTRONIC 

PHOTOGRAPHY: Image 
Processing Applications and Components 

by John J. Larish 

Video imaging is one of the most promis- 
ing -and least understood -forms of 
modern communications technology. Still - 
and moving -video imaging; computer 
databanks; telephonics; and laser -disc, 
chip, and optical -disk data recording and 
storage are all interrelated technologies 
whose present and future possibilities are 
exciting and open- ended. This book takes 
each of those separate, but related, areas 
and fits them together like an "electronic 
jigsaw puzzle." Going beyond mere de- 
scriptions and explanations of each tech- 
nological piece, the author presents a 
comprehensive picture of the field of elec- 
tronic photography as it stands today, and 
predicts the exciting directions it might take 
in the future. 

Now that still -photography equipment is 

finally becoming available to consumers, 
the book's practical advice -concerning 
how to choose equipment right through how 
to print pictures -is especially timely. In 



.J. 

clear, easily understood language, the au- 

thor guides readers through each step 
needed to understand and implement the 
technology. The book compares the elec- 
tronic- imaging products and technologies 
that are now available, including the latest 

electronic still -video cameras. It explains 
how to capture, process, and store elec- 
tronic images, and how to use the ' elec- 
tronic darkroom" to manipulate those 
images using both analog and digital tech- 

` 

,, 
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guide or a quick- reference guide, it offers 
information on the common uses of a OMM, 
including AC and DC voltage measure - 
ments and resistance, continuity, and diode 
checks. Multimeter safety is discussed, 
along with available accessories. Each sec - 
tion of the booklet includes illustrations and 
a glossary of electronic and multimeter -re- 
lated terms. 

niques to come up with creative presenta- The ABCs 
tions. The book demonstrates how to 
achieve optimum performance from optical- 

acquisition and conversion, analog outputs, 
control, and peripheral functions of plug -in 

of DMMs 

and magnetic- storage devices, cameras, 
and printers. Color prints of actual 

data -acquisition boards. Circuit operations, 
formulas, diagrams, and terms are also dis- "ïl 

still -video photographs are included. cussed in this informative 8 -page booklet. 
Electronic Photography: Image Process- Tech Tip #1: Plug -in Data Acquisition 

ing Applications and Components is avail- Boards -Overview is free upon request 
able for $24.60 from TAB Professional and from Keithley Metrabyte Corporation, 440 . } 

Reference Books, Division of TAB Books Myles Standish Blvd., Taunton, MA 02780; 
Inc., Blue Ridge Summit, PA 17294 -0850; Tel. 508 -880 -3000. 
Tel. 1- 800 -233 -1128. 
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THE ABCs OF DMMs The ABCs of DMMs is available at no 
TECH TIP #1: PLUG -IN DATA ACQUISITION charge from authorized Fluke Distributors g 
BOARDS -OVERVIEW 

from John Fluke Mfg. Co. 
nationwide, or from John Fluke Mfg. Co., 

from Keithley Metrabyte Corporation 
A short course on the operation, ca- Inc., P.O. Box9090, Everett, WA 98206; Tel. 
pabilities, and selection of a digital 800 -44- FLUKE. 

This pamphlet, the first in a series of tech- 
nical tips, describes input characteristics, 

multimeter is provided in this full -color, 16- 

page booklet. Intended as a shopper's CIRCLE 83 ON FREE INFORMATION CARD 

2 -1/2" SANYO TWEETER 
Paper cone with gold tone 
dust cap. 8 oz. magnet 
8 ohm. 1/2" ferro fluid 
voice coil. Power 
handling: 50W RMS, 
70W max. Frequency re 

sponse: 3K- 20KHz. 

#PM- 271 -020 $195 $175 95c 
(1 -9) (1059) (60ap) 

SUPER HORN TWEETER 
Original piezo tweeter 
made by Motorola. 
SPL =94 dB 2.83V/1M. 
Response: 4KHz- 
27KHz. Handles ap- 
proximately 50 watts. 

#PM- 270-010 $530 Q450 $395 
(1-9) (10.79) (80-up) 

2" DOME MIDRANGE 

Textile dome 
midrange made by 
Philips. 8 ohm. 
SPL =90 dB 1W/1M 
30W RMS, 40W 
max. Response: 
550 -5KHz. 

#PM- 280 -210 $2710 $25'0 
i t -31 14 upl 

Éx"p,`ress 
340 E. First St.. Daytan, Ohio 45402 
Local: 1 -513- 222 -0173 
FAX: 513- 272 -4644 

15" SUBWOOFER 

Dual voice coil. 40 oz. magnet. 6 ohm 
imp 100W RMS, 140W max. Response: 
20- 1.2KHz. Resonant frequency: 21 Hz. 
SPL =93 dB 1W/1M. 

CD PIONEER' 
$499° 

#PM- 290 -190 11.3) . u0) 

SUBWOOFER XOVER 

200W HMS crossover designed 
specifically for use with dual voice coil sub 
woofers. 12 dB per octave roll -off at 
150Hz. 

#PM- 260 -220 $28B0 $240 

10" POLY WOOFER 
Medium 
duty. 60W 
RMS, 80W 
max. 14 oz. 
magnet. 
Response 
25- 2.5KHz. 
fs =28Hz. 

#PM- 290 -096 $1850 $1690 
(1 -3) )4 -W) 

TITANIUM COMPOSITE 
TWEETER 
The advantages of 
both hard and soft 
dome technologies. 
8 ohm. Ferro fluid 
cooled voice coil. 
SPL =90 dB 1W/1M 
50W RMS, 70W 
max. 4" round. 
Polydax 
#DT W 100T125. 

pelyda. 
#PM-270-047 

12" CAST FRAME 
WOOFER 

12" woofer made in the USA by Eminence. 
Paper cone and dust cap with treated cloth 
surround. 80 oz. magnet. 2 -1/2" vented 
voice coil. 8 ohm. 170W RMS, 235W max. 
40- 4.5KHz response. 

#PM- 290 -147 $7280 $6930 
(1-3) ml 

$2730 $2480 
(1.9) (10 -up) 

SPEAKER BUILDING 
BOOK 
Revised edition 
of David Weems' 
best selling book. 
Learn to build low 
cost speakers 
that rival the high 
priced models. 

#PM- 500-021 $1695 

15 day money back guarantee $15.00 minimum order We accept 
Mastercard, Visa, Discover, and C.O.D. orders. 24 hour shipping 
Shipping charge = UPS chart rate . $1.00($3.00 minimum charge) 
Hours 8:30 am- 7:00 pm EST, Monday - Friday Mail order custom 
ers, please call for shipping estimate on orders exceeding 5 lbs. 
Foreign customers please send $5.00 U.S. funds for catalog postage. 

CALL TOLL FREE 

1- 800 -338 -0531 
CIRCLE 12 ON FREE INFORMATION CARD 
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corclata 
386SX COMPUTER 

WITH VGA MONITOR 

- - rNwNridiseG+n.1-lWe, 

100% IBM compatible. 
80386SX -16/8 MHz speed, zero wait state, 
upgradable to 20 MHz. 
One 3 -1/2" 1.44 MB floppy disk drive. 
One 5 -1/4" 1.2 MB floppy disk drive. 
40 MB hard drive /28 millisecond access 
time. 1 MB RAM on motherboard, 
expandable to 8 MB. 
Expansion slots: four IBM AT slots. 
Two serial ports. One parallel port. 
Built -in VGA video support. 
Battery backed real time clock/calendar. 
80387SX -16 math co- processor socket. 
101 key detachable IBM style keyboard. 
Phoenix BIOS. 
Included MS -DOS 4.0. Does not include 
software shown on screen. 
Dim.: 16 "Wx18 "Dx5 "H. Model # CPC8248. 
One Year Warranty through Cordata. 
Factory New! Factory Perfect! 

VGA monitor: 
14" non -glare color monitor. 
100% IBM 
compatible. 
.42 mm dot pitch. 
256 colors. 
Resolution: 
640x480. 
Dim.: 14.72 "W 
x 12.40 "H 
x 15.64 "D. 

Mfr. Sugg. Retail: 

$2,968.00 
DAMARK PRICE: 

$149999 
Item No. B- 2255 -143578 

Insured Ship /Hand.: $49.00 

AMARK 
FOR FASTEST SERVICE 

CALL TOLL FREE 

1- 800 -729 -9000 
MasterCard 

DAMARK INTERNATIONAL, INC. 
7101 Winnetka Ave. N., Minneapolis, MN 55428 -1 61 9 

Customer Service 612 -531 -0082 

Please rush me: Cordata Computer(s) 
@ $1499.99 each, plus $49.00 s/h each. 

Item No.B -2255- 143578 MN res. add 6% sales tax. 

Name 

Address 

City State Zip 

Check/MO D VISA D Master Card D Discover 

Card No 

Exp. Date / Ph p 
1 

) 

Signature 
Copyright 1990 DAMARK International. Inc. All rights reserved. 

DELIVERY TO 48 U.S. STATES ONLY 

ENCYCLOPEDIA OF ELECTRONICS 

Second Edition 

edited by Stan Gibilisco 
and Neil Sclater 

This single- source reference contains more 
than 1000 pages of information covering vir- 
tually every concept and component the 
student of general electronics needs to 
know about -and also includes concepts in 
physics, mathematics, computer science, 
and chemistry as they relate to electronics. 
The second edition has been extensively 
revised to include the most recent advances 
in digital electronics and computer tech- 
nology. Some of the new listings include 
artificial intelligence, fax machines, super- 
conductivity, laser printers, communica- 
tions satellites, programmable logic de- 
vices, bar codes, computer -aided design 
and engineering, fiber optics,and high -defi- 
nition TV. 

For ease of use, the illustrated encyclo- 
pedia is arranged alphabetically, meticu- 
lously cross -referenced, and fully indexed. 

The entries are written in non -technical, jar- 
gon -free terms and are supplemented with 
diagrams, photographs, and schematics to 
clarify the explanations. 

The Encyclopedia of Electronics: Second 
Edition is available in hardcover for $69.50 
from TAB Professional and Reference 
Books, Division of TAB Books Inc., Blue 
Ridge Summit, PA 17294 -0850; Tel. 
1- 800 -233 -1128. 
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LISKIN'S dBASE IV PROGRAMMING BOOK 

by Miriam Liskin 

This book focuses on helping users learn to 
program with dBASE IV's command lan- 
guage, and no previous programming ex- 
perience is required to benefit from its easy - 
to- understand guidance. Users at any level 
of expertise will learn to effectively use the 
power and sophistication of dBASE IV. The 
author uses plenty of examples and prac- 
tical applications to demonstrate the ele- 
ments of the command language. The book 
explains how to program using menus, pop - 
ups, and pick lists; access multiple files; 

print reports and forms; write utility pro- 
grams as well as multi -user programs for 
use on networks; and add password protec- 
tion to programs. The step -by -step descrip- 
tions and demonstrations of application 
design and programming fundamentals are 
designed to help readers develop the skills 
they need to refine and optimize their own 
dBASE IV applications. The book is avail- 
able with or without a special time -saving 
diskette that contains all of the example 
programs in the book. 

Liskin dBASE IV Programming book is 
available for $28.95 without the diskette and 
$39.95 with the diskette from Osborne 
McGraw -Hill, 2600 Tenth Street, Berkeley, 
CA 94710. 

CIRCLE 84 ON FREE INFORMATION CARD 

MACHINE LEARNING: 

PRINCIPLES AND TECHNIQUES 

edited by Richard Forsyth 

Once considered strictly a post -graduate 
specialty, machine learning is now being 
taught to undergraduates as an important 
topic within the field of artificial intelligence 
(Al), and is likely to branch further out to 
computer science in general. While the 
book is intended primarily as a guide for 
those who are trying to develop or use a 
computer system that can "learn" to im- 
prove its performance, it also serves as a 
comprehensive survey of a dynamic re- 
search field that is beginning to result in 
important practical applications. 

Information is presented in an easily ac- 
cessible manner, in the form of a collection 
of articles written by some of the leading 
experts in the field. The authors describe 
some of the exciting research being done at 
this frontier of computer science, and also 

Machine 
Learning 

show how the techniques described can 
lead to impressive practical results. They 
offer diverse points of view, yet the overall 
theme of the book is one of a unified field of 
study. 

Machine Learning: Principles and tech- 
niques is available for $29.95 (paperback) 
or $85.00 (cloth- bound) from Routledge, 
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Chapman & Hall, 29 West 35th Street, New 
York, NY 10001; Tel. 212 -244 -3336. 

CIRCLE 85 ON FREE INFORMATION CARD 

TEACH YOURSELF DOS 

by Herbert Schildt 

To help beginners learn the basics of DOS 
as quickly as possible, this book is struc- 
tured into fast 15- minute study sessions that 
each teach a specific technique. Each tech- 
nique is presented using hands -on exer- 
cises and examples, with answers appear- 
ing at the back of the book. As the reader 
progresses through the study sessions, 
new skills are built on the foundation of what 
was learned in earlier sessions. "Skill 
checks" appear throughout the text, to help 
the reader determine if he is adequately 
prepared to grasp techniques presented in 

the following section. 
The first few chapters provide the infor- 

mation necessary to run application pro- 
grams; the complete book is designed to 
put the reader in command of all DOS es- 
sentials to be able to use it system as effi- 
ciently and productively as possible. All 
versions of MS -DOS and PC -DOS are cov- 
ered in depth, and an appendix on Version 
4.0 is included. 

TV-1CII 
1`01 'ItSI':1.I' 

DOS 

Teach Yourself DOS is available for 
$19.95 from McGraw -Hill Book Company, 
11 West 19th Street, New York, NY 10011; 

Tel. 1- 800 -2- MCGRAW. 
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cuits. The information is presented in a 

practical form, with theory presented as 
worked -out formulas rather than showing 
their mathematical derivations. 

The book is divided into three parts. The 
Components' section covers power semi- 

conductor devices, thermal design, compo- 
nents, EMC, and semiconductor protection. 
In the "Circuits" section, detailed informa- 
tion is provided on the arrangement and 
design of a variety of power- semiconductor 
circuits, including static switches, AC -line 
control, phase -controlled rectification and 

inversion, direct AC frequency converters, 
forces commutation techniques, DC -to -DC 

converters, and DC -link frequency convert- 
ers. Part three, Applications," describes the 
real -world uses of power- semiconductor cir- 

cuits in power supplies, electrical machine 
control, heating and lighting, and elec- 
tromechanical applications. Ample illustra- 
tions help clarify the text, and a list of 
symbols, a glossary of terms, and a bibli- 
ography are provided as well. 

Power Electronics Handbook: Compo- 
nents, Circuits and Applications is available 

POWER ELECTRONICS HANDBOOK: 

Components, 

Circuits, and Applications 

by F.F. Mazda 

This book is intended to provide the elec- 
tronics engineer with all the material relating 
to power components, circuit design, and 
applications needed to work effectively in 

the field. Its emphasis is on the design of 
power circuits used for various applications, 
the characteristics of semiconductor de- 
vices, and how they are used in power cir- 

ELENCO & HITACHI PRODUCTS 
AT DISCOUNT PRICES 

.' RSOs (Real -Time 8 Storage Oscilloscopes) From HITACHI ,y Compact Series Scopes ' The RSO - Its the new solution Fly - 

View. Acquirer, test, Transfer and Document Your Waveform Data Delayed Sweep 

o 
4 Channel, 100MSis Model Introductory Price (ipóweghl (.311,4) 

2mV Sans 
100MSrs(25MSrs on 4 channels simultaneousvl. IOCMM2, A kw x hch. , 2kw . 2cß IXw , an VC -6145 S 4,695.00 4: - 3 yr Wenaay 

Compact. Full Feature Models 
40MS15, 100MHz, env x Ion., 2kw x 2d1. VC -6045 5 3,049.00 

Modes V 1055 
Sloven 

20MS/s, 50MHz, 2kw x 2ch. VC -6025 S 2,295.00 This series provides many new fundbns such as CRT 
Low Cosl, High Value Models Readout, Cursor measurements (V- 1085/1065/665). 

20MSH, 50MHz. 2kw x 2cn. 

20MSrs, 20MHz, 2kw e 20h. 

RSOsfrom Hb achl feature 
arreo, measurements, plotter 

- - 

1,422 40MHz 

VC -6024 5 2,049.00 Frequency CH (V- 1085), Sweeptime Autorangilq and 

VC -6023 S 1.749.00 Trigger Lock using a 6 -Inch CRT. You don't feel the 

such functions as roll mode,ave,apinp, save memory, smoothing, interpolMon, pretrppedng, 
compactness in terms of performance and operation. 

interlace, and RS -2320 interlace. With the comfort of analog and the power of digital. V-660 60MHZ Dual Trace $1,195 
V -212 Hitachi Portable Scopes V-665 60MHz Dual Tracew/Cursor $1,345 

r $435 DC to 50MHz. 2- Channel, DC offset V -1060 100MHz Dual Trace $1,425 
w 6 r: e e 6 

DC re 204X, function. Aaemate magnifier function V -1065 100MHz Dual Trace w/Cursor $1,695 

Oral chanNl V -525 CRT Readout, Corso, Meas. 51,025 V -1085 100MHz Quad Trace w/Cursor $2,045 
.`w V523 Delayed Sweep 5995 11-1100A 100MHz Quad Trace w/Cursor $2,295 

Duel Trace $795 0522 Basic Modal ears V -1150 150MHz Quad Trace w /Cursor $2,775 

20MHz Elenco Oscilloscope 
-- $375 

MO -1251 
Dual Trace 

Component Tesler 

e CRT 
, X -V Operation 

. TV Sync 

FREE DMM 
with purl hose of 

ANY SCOPE 

Elenco 35MHz Dual Trace 
Good to 50MHz $495 

D -1252 
High luminance 6' CRT 

1mV Sensitivity 

SCOPE PROBES oleo Acceleration voltage 

P- 165MHZ. le. 10x 519.95 
lots Rise Time 

X -Y Operatic. 2 Axis 

P-2 1C MFlz. le. 10s S23.95 Delayed Triggering Sweep 

2 p.l Probes Includes 2 Pet Probes 

All scopeS include probes, schematics, operators manual, and 3 year (2 yrs for Elenco scopes) world wide warranty on pans 8 labor. Many accessories available for all 
Hitachi scopes. Call or ante for complete specification on these and many other line oscilloscopes. 

WE NOW 
CARRY 

COMPLETE LINE 
OF 

FLUKE 
MULTIMETERS 

Models 
21 F 83 

23F 85 

25F 87 

27F 80508 
73 80608 
75 80628 
77F More 

CALL FOR 
SPECIAL PRICING 

TWO RMS4 1/2 
BIN Digs MlllnrN, 

M- 7000 

$135 
.O5% DC Accuracy 

.1%RNistma 
- 

Wirt, Freq. Counter 

and dala,. uN 

10 Function _ I Mulllmeter 
i'.-'...7.,-..* I 

CM -365 

_ f' $65 
'' - I ,, i Ac DC voltage 6 Amps 

j;app ResisrNNro 20004, 
_ TeT Dada, Logic, 6 Truss rest 
I I Capadlana to 200uF 

Digital Capacitance Meter 
CM -1550 

$58.95 ' 9Ranges 
Ipf- 20.000uó 

.5% base acee 

Zero control 
with u 

Digital LCR Meter 
LC -1601 

$125 
Measure: 

Calla lull -200H 

Ceps. tpl -2a0u1 

Res 01 -20M 

Function Generator 
_sees..._ _... Bbx 

sgggg 
. 

$28.95 

Triple Power Supply XP -620 
Assembled $65 

Kit 545 * * 2 to 15V se IA, 
1 jj -z to- 15Vtl1A 

Wide Bard Signal Generators 
SG -9000 
w /r í,1L7 

Rf Fr 100Ke50012 w 
AM MOduWlmalKHz 

Venable RF mien 

55.9500 w 019lal Display and t5OMHZ built In Counter $249 

Provides sloe, trw0e egwN 
a1,. from W, to 14Ní w 

AM or FM capabióy 

et; for 4Ito30V al 1A) 

a SV a JA 

Cmtaim Al IM desired Naturas la 0oirp arperimenls 
Features shoo circuit prasaim, di samlas. 

Soldering Station 
Temperature Controlled 

ta5L30 $99 ' lredin 

Grmrded dD 

Groundedl 

Overheat prow 

Color Convergence Generator 
SG -200 

Funs m the industry fCp 
10 rock seedy paean w °95 

10MHz Oscilloscope 
53000 

5275 Sir 1a6H, DCa AC 
Trrggaade Sweep 

Vem 6 X> 
Reads Vohs&Freq 

Temperature Probe m M -11oCF 

$29.95 
nduaa 

Fes mrt 158 
.3021 dgialmullimaers 93 .3021 

Autoranglng DMM 
M-5000 

$45 
9Fundione 

4IXy Data 
old as 3 

312 dge LCD 

C Current Meter Decode Blow Quad Supply XP -580 

$59.95 
a g 220V tl 2A 

` s BVtl1A 
SV tl JA 

-5Vtl SA 
- -- 

Fully d a ehon 9.95 protected 

XP -575 rllhoul maters $39.95 

LEARN TO BUILD AND PROGRAM 
COMPUTERS WITH THIS KIll 

NCLUDES. All Pane, ANembry e a Leeson Manual 

Model 
MM-8000 

$ 129.ÚU 

Sumnp nom arse yr.. euro m,rw.a warm. ow Moo -MNw 

ST-1010 

$69.95 

1000 Amp 
Data P.Y Aald 

11 Functions 
Deluxe Case 

,.._. sees -- 

tRNltla 
47 alt 10 1M810M(pol 

wean Capoalar 
Volta 

M610 or 

518.95 
BM 

BM 
10MFp 

Digital 

Fury 

2 boil 

Triple Power Supply XP -765 

$249 'i_-7- - 0.20V al 1A 

0 -20V at to 
5V at SA 

repulsed, Short cimu4 p,0. welt 

control. 3 N lies panda sum 

XP-660 with Analog WOOS 5175 

GF -8016 Function Generator 
with Freq. Counter 

$249 
Sin.$ quere. TnangM 

Pulse, 
Counter 

2 to 2MIly 
Free Counter .1 - 10MH, 

5F -8015 without Freq. Meter 5179 

teaches ymu IV erne ...Mk ROM. W mn edge$ moauproms 
mason imamate N IBM PC. We 1,w, me ear 

2Bí6 E` PRDM. T®das pu ax 
Wmoat 

'a'ne"n"t 
9oe5aaoraawgpt 5,,4ÚW =WI: rswcrors ,n 

spur pals, pup broom Budd your own rimmed 
rd barn mw m scan keyboard end aspay. No P t0, r mm me 

knhvnte made sea mole 
easy b tMmrad iemmon IWAN you ga, 

ROBOTICS KIT FOR ABOVE (MM -bolo) 371.05 

WE WILL NOT BE UNDERSOLD! 
UPS Shipping: 48 Steles 5'ó y 

($10 Max) IL Res., 7% Tax 

C & S SALES INC. 
1245 Rosewood, Deerfield, II. 60015 

j 0001 292 -7711 17081 541 -0710 

15 Day Money Back Guarantee 
2 Year Warranty PhcNauerrtoc.,--- 

WRITE FOR FREE CATALOG 
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SPECIAL FROM ETT 

SAVE $$ TODAY 

26177 -BUILD A RE- 
MOTE- CONTROLLED 
ROBOT regular $9.95 

SPECIAL $8.95. Fool- 
proof instructions for putting 
together your own full -size 
working robot at a fraction of 
the commercial cost. 

11' I'kxt II, ,I 
IC PuO.n.:c-I, 
\ II I! 

REMOTE CONTROLLED 

ROBOT 
FOR UNDER SUDO 

4 26451-117 PRAC- 
TICAL IC PROJECTS YOU 
CAN BUILD regular 
$10.95 SPECIAL $9.95. 
Dozens of fully tested 
ready -to -build circuits you 
can put together from read- 
ily available, low -cost IC's. 

BP53- PRACTICAL 
ELECTRONICS CAL- 
CULATIONS AND FOR- 
MULAE ..... regular $6.95 

SPECIAL $5.95. Six 
basic sections: Units and 
Constants, Direct Current 
Circuits, Passive Compo- 
nents, Alternating Current 
Circuits, Networks and The- 
orems, Measurements. 

PrectirAg 

27061- BUILDING 
METAL LOCATORS 
regular $9.95 SPECIAL 
$8.95. A treasure hunter's 
project book. Build your 
own high -quality metal de- 
tector for a fraction of the 
factory -built cost. 

BP234- TRANSISTOR 
SELECTOR GUIDE 
regular $10.00 SPE- 
CIAL $9.00. Offers a range 
of selection tables compiled 
so as to be of maximum use 
to all electronics engineers, 
designers and hobbyists. 

Electronic 
Technology 41 ETTCAT-ELEC- 

TRONIC TECHNOLOGY 
TODAY INC. CATALOG 
$2.00. 36 -pages list a wide 
variety of electronics books. 
Included with catalog is a 
coupon good for $3.00 off 
your first purchase. 

MAIL TO: Electronic Technology Today, Inc. 
P0. Box 240 
Massapequa Park, NY 11762 -0240 

SHIPPING CHARGES IN USA AND CANADA 

$0.01 to $5.00 ...$1.25 $30.01 to $40.00 $5.00 
$5.01 to 10.00 ...$2.00 $40.01 to $50.00 $6.00 
$10.01 to $20.00 $3.00 $50.01 and above $7.50 
$20.01 to $30.00 $4.00 
SORRY, No orders accepted outside of USA and 
Canada 

Total price of merchandise 
Shipping (see chart) 

Subtotal 
Sales Tax (NYS only) 
Total Enclosed 

$ 

Name 
Address 
City State Zip 

in hardcover for $79.95 from Butterworths, 
80 Montvale Avenue, Stoneham, MA 
02180; Tel. 617 -438 -8464. 
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COAXIAL PRODUCTS CATALOG #1990 

from Pasternack Enterprises 

Featured in this catalog are lines of ampli- 
fiers; breakouts; coaxial cable, switches, 
adapters, detectors, connectors, at- 
tenuators, and terminations; cutting and 
stripping tools; patch cords; push -button at- 
tenuators; waveguide adapters; coaxial ca- 
ble assemblies; programmable at- 
tenuators; and twinax adapters and 
connectors. In addition, the catalog high- 
lights many new adapters and connectors 
that use 3.5mm, 7mm, HN, SMB, SMC, SC, 
and SMA. Information on more than 300 
new types of cable assembles has been 
added to the 1990 catalog, which, in addi- 

CATALOG 1990 

PASTERNACK 
ENTERPRISES 

®-4'1e 

COAXIAL PRODUCTS DIVISION 

tion, contains technical information as well 
as pricing on more than 2,200 standard cat- 
alog items. 

The Coaxial Products Catalog #1990 is 
free upon request from Pasternack Enter- 
prises, P.O. Box 16759, Irvine, CA 
92713 -6759; Tel. 714 -261 -1920. 
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1990 GENERAL CATALOG 

from Contact East 

Aimed at engineers, managers, and techni- 
cians, this 148 -page catalog is a complete 
source book of products for testing, repair- 
ing, and assembling electronic equipment. 
Many new items are featured, including os- 
cilloscopes, static -protection products, test 
equipment, precision hand tools, soldering 
supplies and stations, and tool kits. Ex- 
panded lines of voice- /data -communica- 
tions products are also highlighted, 
including wire and cable aids, electronic ad- 
hesives, magnifiers, and inspection equip- 
ment. Specifications, full -color pho- 

contact east 

OneSfopShop)>fpg ..,....,., 

tographs, and prices accompany the 
product descriptions, and every item is 
guaranteed. 

The 1990 General Catalog is free upon 
request from Contact East, 335 Willow 
Street South, P.O. Box 786, North Andover, 
MA 01845; Tel. 508 -682 -2000. 
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TECHNICIAN'S HANDBOOK OF VCR REPAIR 

by John P. Steiner 

Now that VCR's have thoroughly penetrated 
the consumer -electronics market, the de- 
mand for qualified service is great, and new 
models with increasingly complex features 
make it hard for technicians to keep up to 
date. 

This on- the -job answer book provides 
practical servicing information for the tech- 
nician in one volume, making it easy to 
quickly find information on the adjustment 
and repair of major VCR models. Combin- 
ing service data and guidelines from VCR 
and test -equipment manufacturers with no- 
nonsense techniques for diagnosing prob- 
lems in faulty VCR units, the book aims to 
help technicians increase both their produc- 
tivity and their incomes. 

Beginning with a "refresher course" in the 
basic principles of video recording and VCR 
functions, features, and operation, the book 
goes on to describe industry signals and 
standards, and the test equipment that is 
required to service VCR's. Specific perfor- 
mance tests, to help the technician make 
objective evaluations, are included, along 
with reference guides containing many rec- 
ommended mechanical -alignment and 
electrical adjustments. Several chapters 
outline factory- recommended troubleshoot- 
ing techniques to help the technician pin- 
point trouble spots in the VCR unit. Each 
system within the unit is covered, including 
audio, VHS recording and playback circuit- 
ry, servo systems, power -supply circuitry, 
microprocessor -control circuitry, and AFC 
and AGC circuitry. 

Technician's Handbook of VCR Repair is 
available in hardcover for $35.00 from Pren- 
tice Hall, Englewood Cliffs, NJ 07632.11 
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Only NRI gives you a 27" high -resolution 
stereo color TV you build to prepare you for 

today's video servicing careers. 
You Build a 27" Stereo TV 

During the assembly process of your state - 
of -the -art Heath /Zenith 27" TV, you learn 
to identif} and work with components and 
circuits as they actually appear in com- 
mercial circuitry. Then through tests, adjust- 
ments, and experiments you quickly master 
professional troubleshooting and bench 
techniques. 

Become one of America's most sought - 
after technicians ... put your talents 
and spare time to work for you in the 

"explosive- growth" world of home 
entertainment electronics. 

Train in state -of- the -art video /audio serv- 
icing and become a fully qualified service 
professional the uniquely successful NRI 
way. It's hands -on training, at home .. . 

designed around the latest electronic equip- 
ment you build and keep as part of your 
training. 

The High -Tech Revolution 
in the Home Is Just Starting 

Sweeping changes are taking place in our 
homes, changes brought about by the 
phenomenal growth of home entertainment 
electronics. Already available are high res- 
olution TV, TVs with stereo sound, simul- 
taneous multi -channel viewing, projection 
TV, Camcorders, 8 mm video cassettes, and 
compact disc players. 

And the revolution has spread to the busi- 
ness sector as tens of thousands of com- 
panies are purchasing expensive high -tech 
video equipment used for employee train- 
ing, data storage, even video conferencing. 

Join the Future or Be Left Behind 
Today the consumer electronics industry 
represents a whopping $26 billion oppor- 
tunity for the new breed of consumer 
electronics technician. 

Today's consumer electronics revolution 
is creating huge servicing and repair mar- 

kets that are just starting to boom. 
Here is your chance to become a fully 

qualified professional the way tens of 
thousands have trained with NRI. 

Totally Integrated 
Hands -On Training 

Since NRI training is built around "learn 
by doing," right from the start you con- 
duct important experiments and tests with 
your professional digital multimeter You 
assemble the remarkable NRI Discovery lab 
and perform a complete range of demon- 
strations and experiments in the process. 

NRI's commitment to you goes beyond pro- 
viding you with equipment appropriate to 
the latest technology. Best of all, we ensure 
that in the learning process you acquire the 
very skills that will make you a professional 
service technician on the job. 

Inside Your TV 
The Heath/Zenith 27" TV has all the fea- 
tures that allow you to set up today your 
complete home video center of the future. 
Flat screen, square corners, and a black 
matrix to produce dark, rich colors .. . 

even a powerful remote control center that 
gives you total command of video and audio 
operating modes. 

NRI has purposely designed your train- 
ing around equipment that has the same 
high -tech circuitry you'll encounter in com- 
mercial equipment. That means your train- 
ing is real-world training. 

SEND COUPON TODAY 
FOR FREE NRI CATALOG! 

.rrutot. 
McGraw -Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

We'll give you tomorrow. 

IF/CHECK ONE FREE 
CATALOG ONLY 

For Career courses 
approved under GI Bill 

check for details. 

TV /Audio/Video Servicing Small Engine Repair 

Computer Electronics Air Conditioning, 

Satellite Electronic Heating, & Refrigeration 

Robotic & Industrial Control Locksmithing & 

Industrial Electronics Electronic Security 

Telephone Servicing Photography 
Digital Electronic Servicing Bookkeeping & 

Basic Electronic Accounting 

Electricians 

Name (Please print) Age 
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/State /Zip 18100 
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