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| | BP267—HOW TO
USE OSCILLO-

[1BP248—TEST

1BP265—MORE
ADVANCED USES
OF THE MULTI-
METER..... $5.95. Use
these technigues to
test and analyze the
performance of a vari-
ety of components.
Also see how to build -
ad-ons to extend multi- |}
meter capabilities.

Electronics Paperback Books
GREAT PAPERBACKS AT SPECIAL PRICES

= 1 BP256—INTRO TO
= LOUDSPEAKERS
AND ENCLOSURE
DESIGN .....$5.95. We
explore the variety of
enclosure and speaker
designsin usetoday so
the reader can under-
stand the principles in-
volved.

T Y

)

[1BP249—MORE :
ADVANCED TEST
EQUIPMENT CON-
STRUCTION
$6.95. Eleven more
test equipment con-
struction projects.
They include a digita
voltmeter, capacitance
meter. current tracer
and more.

"1 PCP102—INTRO-

BP257—INTRO TO
- AMATEUR RADIO .....
0$6.95. Amateur is a
unigue and fascinating

EQUIPMENT CON-  TestEquipment Howto Uso
STRUCTION ..... Construction s SCOPES AND
$5.95. Details con- Equipment OTHER TEST EQUIP-
struction of simple, - | _—. .., MENT....$6.95. Mas-
expensive, but ex- | i['\%;-«; ‘ tering the oscilloscope
tremely useful test | . | .‘"; ! is not really too difficult.
equipment. AF Gen, g%, .ﬁ’ 3! . This book explains ali
Test Bench Ampl, Au- | [gx . | | the standard controls
dio Millvoltmeter, Tran- . <%= 1 and functions. Other
sistor Tester and six _————— _ Tl equipment is also de-
more. scribed.
(I BP263—A CON- S [ ] BP260—CONCISE
CISE INTRO TO INTRO TO 0S/2
dBASE ..... $6.95. The $5.95. If you are a mul-
dBASE series of pro- titasking PC user and
grams are probably the want to get the most
best known database out of your computer,
programs for micro- - then you must learn its
computers. This book g 0S/2 operating sys-
is designed to help you tem. This book shows
get started working f:_l 5 F},} you just how to do that,
with them. e S s quickly and easily.
[ BP245—DIGITAL [1 BP247—MORE &8
Peca”  AUDIO PROJECTS ADVANCED MID! 8
... $5.95. Practical cir- PROJECTS ..... $5.95. &5
cuits to build and ex- Circuits included are a S8
i periment with. In- MIDI indicator, THRU %

cludes A/D converter,
T input amplifier. digital
delay ine, compander.

box. merge unit, code
generator, pedal, pro-
grammer, channelizer,

i hobby. This book gives
" the newcomer a com-
prehensive and easy to
understand guide to

DUCING DIGITAL AU-
DIO ..... $9.95. Covers
- ali kinds of digitai re-
cording methods—
CD. DAT and Sam-
pling. Bridges the gap
between the technician
and the enthusiast.

echo effect and more. and analyzer.

| 1PCP107—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.

$8.95. A wrapup of

gle source.

J BP251—COMPUT-
ER HOBBYISTS
HANDBOOK ..

erything the computer
hobbyist needs to
know in one easy to
use volume. Provides a
range of useful refer-
ence material in a sin-

ev-

Principles and meth-

ods are expiained.
s | PCP108—COM-

§PUTERS AND MUSIC
..... $9.95. Explains the
basics of computers
and music with no pre-
vious knowiedge of
computers needed.
H Covers types of music
& software and explains
L8 how to set up your own
;5;"" computer music stu-
dio.

[0 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.

[J 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.

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

(J 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.

[0 BP99—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.

[J 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.

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

[J] 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.

1 BP179—ELECTRONIC CIRCUITS

[0 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.

[1 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.

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

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

[0 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.

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

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

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

[1BP185—ELECTRONIC SYN-

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

CHECK OFF
THE BOOKS YOU WANT

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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SHIPPING CHARGES IN

ELECTRONIC TECHNOLOGY TODAY INC.

P.0. Box 240, Massapequa Park, NY 11762-0240
$0.01t0 $5.00
$5.0110 10.00

Name $10.01t0$20.00
Address $20.01 to $30.00

. . $30.01 10 $40.00
e Sl Zip $40.01 to $50.00

P-990  $50.01 and above

USA AND CANADA

SORRY No orders accepted Number of books ordered D

outside of USA & Canada

.$1.25

' gggg Total pnce of merehandise . .............. ... .. $
) $4‘00 Sales Tax (New York State Residents only) .. ... .. $
’ $5'00 Shipping (seechart). .. ....... ... ... .. ...... $
.$6.00 All payments must Total Enclosed .. §
$7.50 be in U.S. funds
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CONSTRUCTION ARTICLES

TESLA’'S LIGHTNING GENERATORS ... ...ttt i iiiiii e tiniengeneanens Ralph Hubscher
Design and build your own version of Nikola Tesla’s famous high-voltage coil.

SUPER SIMPLE VIDEO TITLER ..o\ttt ittt tiiieeeenntseennnaaassanneasronannsseaanns Larry Bright
Give your home videos that professional look.

BUILD AN EXPERIMENTAL ACHUMSNIFFER ........ ...ttt Steve Payor
This circuit makes detecting the source of radiated AC a snap.

BUILD AMUSICBOX DOORBELL ..ottt ittt ittt ieeetesaeaann s Walter W. Schopp

It plays one of ten cheerful tunes whenever company comes calling.

FEATURE ARTICLES

BUILD YOUR OWN GALVANOMETER ..........coiiiiiiiiiiiiiiiiiiinees POST0 60000060000 Stanley Czarnik
Learn about electromagnetism by recreating one of electronics’ most important experiments.

HOW TO ANTENNA L. ittt ittt ittt ittt saeaaaeeaeneaaaanans Joseph J. Carr
Installing an antenna can be an action-packed activity thats full of pitfalls for the unwary.

ST . ELMO S FIRE ..o ittt i it i i ttiie e eiieeaeetnnanaasenensescnenanes Stanley Czarnik
Are they disembodied souls, or just a beautiful natural phenomenon?

ALL ABOUT LASERS ..ottt it it ittt it ittt ianranaanaaneanaannnns Stephen J. Bigelow
Learn about the beams of light that are changing our lives.

THE DIGITAL ELECTRONICS COURSE ............ 9000008 000006000600008060Db000000000000000000 Robert A. Young

Learn how BCD-to-7 segment decoder/drivers work with 7-segment displays.

PRODUCT REVIEWS

{7174, [ T
Including: Vidikron Video Proiection System, B.1.C. Venturi Loudspeakers, Sanyo Cordiess Telephone, and much more.

PRODUCT TEST REPORT ..ottt ittt it ittiraseaseetaetonesnnsseoranananssanns Len Feldman
Sansui AU-X911DG Integrated Amplifier.

HANDS-ON REP ORT ... . ittt ittt eneeeneanaesesnensesasaasnessscnnesssanssaseeanns

Sound Feeder Mobile Audio Connector.

COLUMNS

THINK TANK i it ittt it ittt ittt titiiersneeaseataseasassnscnasannsanssns Byron G. Wels
"Oh, the bear went over the mountain...”

ANTHQUE RADID ...ttt ittt ittt eenneeteeeeeeeeenssnnenaeaareanens Marc Ellis
The art of testing tubes.

COMPUTER BITS ... i ittt ittt it tttet e iateeeeaattnaeaanensoeseionans Jeff Hoitzman
Getting organized, Part lil.

CIRCUIT CIRCUS ... it it it ittt iitesaeeenneatesanssanesnaaaaaasans Charles D. Rakes
Using sound for detection and measurement.

DX LISTENING ...ttt ittt ittt it ittiineeeenaaseeteatossenasnsensocanaassscnns Don Jensen
Tune-in to Red Cross broadcasting.

HAM RADIO . ..ottt ittt ittt ssaseeneaeeaeeneeaecssenconns Joseph J. Carr
An easy-to-build receiver kit.

SCANNER SCENE ...ttt ittt ttenet i tnneereaanstoetoenenasesnnnansesennns Marc Saxon

Monitoring the military.

DEPARTMENTS

[0 0 = 1 - Y Carl Laron
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ELECTRONICS LIBRARY ... ttittttittteeteerereeneenesneanessessnonesnsssssnceneaseaeesscsresannns

NEW PROD DU CT S . oottt ittt i ieteaeaeaeereasasesssessosesotoseasasaronsasasnesssssnssnosonns
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%> Editorial

THE FORGOTTEN GENIUS

By the early 1880's, it was an accepted fact that DC was the
only practical way to generate, distribute, and use electric
power—even though that meant that a power plant was
needed nearly every mile along a transmission line to
overcome losses.

But a young Nikola Tesla did not believe the conventional
wisdom of his day. Having developed a practical AC system in
his mind, he arrived in the U.S. and eventually found a backer
willing to take a chance on his “crackpot” (Edison himseif
called Tesla's theories a “waste of time") scheme. The rest is
history.

Unfortunately, most of that history is now forgotten, and
although Tesla is responsible for, or predicted, many of the
things we take for granted today, the man himself is rarely
remembered.

That is, of course, except for the Tesla coil. This high-voltage
AC transformer was developed by Tesla as part of his wireless
power-transmission project.

Tesla ran out of money before his experiments could be
completed, but the Tesla coil survived and remains popular
among today's experimenters. This month, we'll show you how
you can design and build your own version of that high-voltage
generator.

But Tesla deserves to be remembered for more than this minor
experimenter's delight. His genius and contributions
permanently altered the course of technology and society. It's
something to think about the next time you turn on the lights,

orthe TV, or...

Carl Laron
Editor



Letters

CLARIFYING TRANSPARENCY USE

Popular Electronics did an excellent job
presenting my article, “lron-On PC Patterns,”
in the July 1990 issue, but I'd like to clarify a
point I've been asked about several times.
The materials known as clear-transparen-
cy sheets, overhead-projector sheets, or My-
lar sheets are not suitable for iron-on
patterns. They can be used for copying onto,
and then flipping the pattern to achieve the
desired mirror image on the appropriate iron-
on sheets. But, if used as iron-ons, half of the
toner sticks to the mylar sheets. The result is
a poor pattern or porous printed-circuit traces
if etched that way.
Mike Giamportone

EASY DOES IT!

| built the “Versatile Code Alarm” by Mike
Giamportone from the April 1990 issue of
Popular Electronics, and it comes in very
handy. | sent for the iron-on printed-circuit
pattern. It was the first time I'd tried that tech-
nique; | had always used resist ink to etch.
Following the instructions included, the proj-
ect was very easy to build, and works just as
it's supposed to. My neighbor built another
one of the author’s projects, the “Programma-
ble Garage/Yard Light controller"(Popular
Electronics, June 1990}, and he loves it.
| don't have a degree in electronics, just
what | learmed at San Jose High School. Elec-
tronics and radio-controlled model airplanes
are my hobbies, and | enjoy building the proj-
ects in Popular Electronics. Keep up the
good work.
W.L.
Arecibo, PR

A HOME-BREWED OPTOCOUPLER

It was brought to my attention that some of
you who decided to build the “Precision Tem-
perature Controller” (which appeared in the
May, 1990 issue of Popular Electronics)
might be having difficulty in obtaining one of
the components essential to the operation of
the circuit—the-VTL3A26 optocoupler (it has
been discontinued by the supplier mentioned
in the article).

One alternative is to shake-'n’-bake your
own. All that's needed is a 6—7-voit, 25-35-
mA, Christmas-tree lamp and a light-depen-
dent resistor (LDR) that has a fuil-light resis-

tance of less than 500 ohms and a dark
resistance of 1 megohm. The two devices are
placed about a half-inch from each other and
sealed in a light-tight package (perhaps
made from opaque heat-shrink tubing). Once
prepared, the home-brewed optocoupler is
simply inserted in the circuit in place of the
commercial unit.

Now, with a 40-watt lamp connected to
SO1, an AC voltmeter connected across SO1,
and the probe at ambient temperature, adjust
the temperature control to full on. To prevent
the home-brewed optocoupler from operating
in a saturated condition, select a new value
for R14 by temporarily replacing the fixed re-
sistor with a potentiometer. Then adjust the
potentiometer until the AC voliage just drops.
At that point, remove the potentiometer from
the circuit, measure its resistance, and place
a fixed unit of equal value in the circuit at the
R14 position. Seal the enclosure, and you're
ready to go.

Joseph Giannelli

MIXED-UP *-ISTORS”

Thank you for the kind review of my book, The
Electronic Project Builder’s Reference: De-
signing and Modifying Circuits (TAB Books,
#3260) in the July issue of Popular Elec-
tronics. Prospective readers should note,
however, that in the book | do not, as the
review states, deal with the question "Why
are there so many resistors?” There is a
chapter entitled “Why Are There So Many
Transistors?"—but the answer to the resistor
question remains for someone more am-
bitious than | to ask and answer.

Be that as it may, there’s still plenty of useful
material in there, such as what the letters “E,"
“,"and “R" used in Ohm's law really stand for,
and how to scrounge parts for your projects ...
not to mention the matter of transistors.

Josef Bernard

HAVES & NEEDS

I need help! I'm looking for a schematic for a
Bearcat scanner, model BC-250. The two cir-
cuit boards are PC-60-VO (1978) and
PC-60-01 (1979). | had the scanner repaired
by a dealer a few years ago, and when it quit
again | took off the cover and found some of
the legs of the components soldered together.
Why? Because the copper trace was no ion-
gerthere! | believe | can do a better job if | had
a copy of the schematics. Can anybody help?
| will gladly pay for copying and mailing.
William R. Argue
180 Duncan Road
Richmond Hill, Ontario
Canada, L4C 6J8

| have searched high and low, but | cannot

locate manuals for the following: a TEK 549

scope, a Gould OS-255 scope, and a Binson

Echorec unit for a guitar. | hope other readers
can help me out. Thanks.

Nick Oshana

101 Treble Road

Bristol, CT 06010 B

Which symbol
represents a
variable inductor?

+

What s the winmgle disadvantage
of neon lights?

What are out-of-phase signais?

Heath Video Courses
speed your learning curve!

Learn basic electronics at home at your own
pace with faur, 60-minute video tapes. Know
the variable inductor symbol. Recognize a PN
junction. Understand oscillator fundamentals.
Clearly SEE what most basic electronic books
can only describe.

DC EECTROMIGS. Covers electron
movement fo troubleshooting and repairing a
simple electronic circuit. EV-3101-A.

AC BLECTOMICS. Follow-up to DC
Electronics. Covers the principles of AC,
voltage and electrical measurement. Includes
motors, generators and test instrument meter
movements. EV-3102-A.

SHVICONDUCTORS. Complete the DC/AC
videos and you're ready to learn how semi-
conductor devices are made, plus the
principles of discrete devices, integrated
circuits & cptoelectronic devices. EV-3103-A.

ELECTROREC CIRCUITS. Complete the basic
course with amplifier configurations, biasing,
coupling, audio amplifiers, closed-loop vs.
open-loop operation and more. EV-3104-A.

An activity-filled workbook and explanation
of how to solve each problem comes with
each tape so you learn three ways — video,
workbook and hands-on! 1
Order today!
Gall Toll free,
24-hours a day.
1-800-253-0570. <

We accept VISA,
MasterCard, American "\ A
Express and Heath Revolving™
Charge card. Use Order Code 601 017

th

Benton Harbor MI

VIDEO TAPES

Callfor a FREE catalog 1-800-44HEATH.

©1990, Heath Company
Subsndlary of Bull Data Systems, Inc.

*Price does nat include
shipping and handling,
or applicable sales tax.

CIRCLE 12 ON FREE INFORMATION CARD
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I
Electronics Library

To obtain additional information on the books

and publications covered in this section from
the publisher, please circle the ftem’s code nin-
ber on the Free Information Card

JOHN C. DVORAK’S PC CRASH COURSE
AND SURVIVAL GUIDE

by John C. Dvorak with
Peter Harrison and Steven Frankel

This boxed set of book and diskettes is
intended as a “care package” for those who
know absolutely nothing about personal
computers, but need to get theirs up and
running as quickly as possible. Following
the “less is more" maxim, it teaches readers
the absolute minimum that they must know
to get started, and does so in an easy, non-
technical way. The many exercises pre-
sented are designed to give readers prac-
tical experience and self-confidence as
they follow the step-by-step approach to
learning.

The opening chapter explores the basics
of IBM PC, XT, AT, 386, PS/2, and compati-
ble computers and their capabilities—in-
cluding details and exercises on how to
start up a computer. The course progresses
to how to prepare diskettes for use and how
to copy and delete information. After those
basics are mastered, the reader can ad-
vance to more complex—but still neces-

JOHN CDVORAKS R

PLCRASH COMERSE
il LHIE

sary—commands and concepts, including
the use of hard disks and understanding
computer jargon. There are tips on buying
hardware and software to help readers
make intelligent purchases and protect their
original investment in a computer. Other
sections cover computer communications
and the arrival of 0S/2. The diskette con-
tains a “private mastery test,” a directory-
listing program, a touch-typing tutor, and a

communications simulator that allows
novices to practice using a modem-—even if
their computer doesn’t have one.

John C. Dvoraks PC Crash Course and
Survival Guide book/diskette boxed set
costs $34.95, and the book alone costs
$19.95 from Scandinavian PC Press, 51
Monroe Street, Suite 1101, Rockville, MD
20850; Tel. 301-294-7450 (orders only,
800-288-SCAN).

CIRCLE 80 ON FREE INFORMATION CARD

AC/DC ELECTRICITY AND ELECTRONICS
MADE EASY: Second Edition

by Victory F. Veley

This completely revised and expanded edi-
tion of a classic introductory reference
contains thorough, well-illustrated
coverage of subjects ranging from basic
units of measurements through complex
applications of waveform analysis. The au-
thor uses a problem-solving approach to
explain the important concepts and equa-
tions used in AC/DC electronics. Using
standard component values throughout,
several different methods are presented for
solving each problem. Those various meth-
ods provide an accurate means to check
the answers obtained, and offer the reader
a clear choice of analytical techniques.
Aimed at students as well as professional
technicians, the book is well-organized,
comprehensive source of information on di-
rect- and alternating-current theory and
practice.

AC/DC Electricity and Electronics Made
Easy: Second Edition is available for $17.95
from Tab Books Inc., Blue Ridge Summit,
PA 17294-0850; Tel. 1-800-233-1128.
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SPRING 1990 CATALOG
from All Electronics Corp.

All Electronics prints a new catalog every
ten weeks, so by the time this issue of Pop-
ular Electronics hits the stands, a more
recent version will be available. However,
the Spring 1990 Catalog—with its 130 new
surplus items and large supply of assorted
instrument enclosures—is representative of
their catalogs. Each is filled with bargain-
priced products for electronics hobbyists
and technicians, including large assort-
ments of semiconductors, capacitors, con-
nectors, jacks, switches, and relays. Also
featured are telephone and video accesso-
ries, tools, wires and cables, breadboards,
batteries and accessories, audio equip-
ment, and an array of products for building
electronic projects.

The current All Electronics Catalog is free
upon request from All Electronics Corp.,

P.O. Box 567, Van Nuys, CA 90408; Tel.
818-904-0524 or 800-826-5432.
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AN INTRODUCTION FOR VHF/UHF
FOR RADIO AMATEURS

by 1.D. Poole

While the bands most often associated with
amateur radio are the high-frequency
bands below 30 MHz, the fastest growing
area in amateur radio is on the VHF and
UHF portions of the radio spectrum. Most
hams already have equipment for use on
those bands, and this book provides the
essential information they need to get the
most from VHF and UHF bands. Along with

descriptions of the band plans and chan-
nels, some of the topics covered include
propagation, antennas, receivers, and
transmitters. Repeater and mobile opera-
tion are discussed, as well as DX'ing. Spe-
cial sections on scanners and on packet
radio are also included.

An Introduction to VHF/UHF for Radio
Amateurs (order no. BP281) is available for
$7.25, inciuding shipping and handiing,
from Electronic Technology Today, inc.,
P.O. Box 240, Massapequa Park, NY
11752-0240.
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COMPLETE GUIDE TO RS232 AND PARALLEL
CONNECTIONS: A Step-by-Step Approach to

Connecting Computers, Printers, Terminals,

and Modems

by Martin D. Seyer

This follow-up to the author’s first book,
RS232 Made Easy, uses tutorial modules
designed to cover virtually every possible
connection used today with serial and par-
allet interfaces, to enable the reader to con-
nect an array of different devices together.
Providing the reader straightforward steps

S— |



to follow and tools to use—including with fill-
in-the-blank “port profiles’—the book
teaches readers to ask—and answer—the
questions necessary to analyze a porton a
device. It aims to help the readers quickly
and easily connect any number of different
devices. A review of more than 300 devices
is included in the book's extensive appen-
dixes.

Complete Guide to RS232 and Parallel
Connections: A Step-by-Step Approach to
Connecting Computers, Printers, Termi-
nals, and Modems is available in hardcover
for $43.20 and in paperback for $30.95 from
Prentice-Hall, Englewood Cliffs, NJ 07632.
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WORKSTATION/NETWORKING SERVICE
CATALOG

from Jensen Tools, Inc.

Featuring tools, tool kits, and test equip-
ment specifically for use in workstation and
network servicing, this full-color, 32-page
product guide contains complete specifica-
tions and ample illustrations. Highlighted
are Jensen's top-of-the-line service kits for
computer, workstation, and LAN mainte-
nance. Other products include strippers,
crimpers, connectors, and other LAN ac-

JENSEN'
Whrkstaow/Nrticorking Servicy Catulog
) s

IREE CIFT GHER:

cessories. Also included are cable tools;
diagnostic software; disk-storage, disk-
drive, and circuit-board repair products;
shipping containers, datacommunications
test equipment; and static-control preducts.

The Workstation/Networking Service
Catalog is free upon request from Jensen
Tools. Inc., 7815 South 46th Street, Phoe-
nix, AZ 85044, Tel. 602-968-6231.
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MICROCHIP FABRICATION: A Practical
Guide to Semiconductor Processing:
Second Edition

by Peter Van Zant

The second edition of this comprehensive
introductory text has been completely up-
dated and reorganized to reflect the tech-
nological advances in semiconductor
processing since the original was re-

leased—but it retains the original's broad
scope and non-technical language. Requir-
ing no math or science background, the
guide is a reliable resource for non-
specialists, particularly those involved in
semiconductor operations, marketing,
quality control, or technical services. The
book provides a thorough explanation of all
aspects of the fabrication process, from ma-
terials and process chemicals to commer-
cial IC’s and chip packaging. It provides
detailed information on all the important
processes and issues involved, and on the
materials and methods of semiconductor

technology. The basic physical properties of
semiconducting materials and the chemi-
cals used to process them into fabrication-
grade polished wafers are described. The
book also explores modern clean-room
strategies for reducing contamination and
the planar operations used to create circuit
components on chip surfaces. In-depth dis-
cussions on such aspects as photolithogra-
phy, the doping of N/P junctions, and CVD
layering techniques are included. A new
chapter, “Manufacturing Technolfogy,”
covers economic and production-control is-

sues. Lach chapter contains references, a |

ELENCO & HITACH! PRODUCTS
AT DISCOUNT PRICES

ﬁ‘ﬂ\ RSOs (Real-Time & Storage Oscllloscopes) From HITACHI A,

The RSO - Its the new solution

View, Acquire, Test, Transfer and Document Your Waveform Data

4-Chonnel, 100MS/s Model

100MS/s (25MS/s on 4 channels simuitangously). 100MHZ, skw x 1ch., 2kw x 2ch, Tkw x 4ch. VC-6145  § 4,695.00

Compact, Full Feature Models
40MS/s, 100MHZ. 4kw x 1Ch., 2kw x 2ch.
20MS/s, S0MHz, 2kw x 2¢h

tow Clost/Migh Value Models
20MS/s. SOMHZ, 2kw x 2¢h
20MS/s, 20MHz, 2kw x 2¢h

RSOs from Hitachi featura such functions as roll mode, averaging, save memory, smoothing, interpolation, pretriggering.
cursor measurements, plotter interface, and RS-232C kterface. With the comfort of anaiog and the power of digital.

V212 Hitachi Portable Scopes V-665
Dc fc SOMHz 2~Channel DC offset

(Weo wi

$435

Compact Series Scopes
” TER
Introductory Puice

Delayed Sweep
Lightwerght (13tbs)
2mV Sens

3¥r Warranty
\ Model V-1065
VC-6045  § 3,049.00 Shown
VC-6025 $2.295.00 nis series provides many new tunctions such as CRT
Readout, Cursor measurefients (v-1085/1065/665),
Frequency Ctr (V-1085), Sweeptime Autoranging and
Trigger Lock using a 6-inch CRT. You don't teel the
compactness in terms of performance and operation.

V-660  B0MHz Dual Trace $1,195
60MHz Dual Trace w/Cursor ~ $1,345
100MHz Dual Trace $1,425
V-1065 100MHz Dual Trace w/Cursor,  $1,695

VC-6024  $2.049.00
VC-6023 §1,749.00

V-1060

# DC 1o 208
. Dval c,,,mm V525CRTRoadou( Cursor Moas  $1,025

V-523 Delayed Swoeep
V-422 40MHz Dual Trace $795 V-522 Basic Modsl
20MHz Elenco Oscllioscope

$375

MO-1251
 Dual Trace
« Component Tester
« 6" CRT
« X-Y Oparation
« TV Sync
+ 2p-1 Prabes

FREE DMM

with purchase ot

ANY SCOPE

SCOPE PROBES
P-165MHz, 1x, 10 $19.95

V-1085  100MHz Quad Trace w/Cursor $2,045
995 V-1100A 100MHz Quad Trace w/Cursor  $2,295
$895 V-1150  150MHz Quad Trace w/Cursor  $2,775

Elenco 35MHz Dual Trace
Good to somHz  $495
MO-1252

« High iuminance 8" CRT
® 1m¥ Sensifivity
- 8KV Accolmluen Voltage
Ti

« Delayed Tnggering Swaep
« Includes 2 P-1 Probes

All scopes Include probes, Schamarlcs operators manual, and 3 year {2 yrs for Elenco scopes) worid wide warranty on parts & labor. Many accessories available for all
Hitachi scopes. Cail or wrkte for complete specitications on these and many other fing 0scilloscopes.

WE NOW
CARRY
COMPLETE LINE
OF

True RMS 4 1/2

Digit Muttimeter
M-7000
$135

05% OC Accuracy

1% Resislance

with Freq. Counter

and deluxe case

FLUKE
MULTIMETERS
Modeis

21F 83

10 Function |Digital Capacitance Meter
Muttimeter

AC + DC Vohage & Amps
Resistance 1o 2000M<
2528 o
iode, Logic. & Trans test
.-l-u—

Capacitance to 200uf

CM-1550
L 4 $58.95

$65 * 9 Rangas
1p1-20,000utd
5% basic accy
Zero control
with case

25F eIy Blox
27F . #9600

. $28.95

Provides gine, inangle, square

SPECIAL PRICING AM of FM capability

Functlon Generator Triple Power Supply XP-620
Assembled $65 _-—

wave from 1Hz to 1MHz § Contains ali the desired features Jor doing experiments.
Features shon circuit protection. all supples.

Wide Band Signal Generators

1 $G-9000
KIt $43

210 15V al 1A, $129

2o 15Vt 14 AF Froq 100K-450MHz

(07 410 30V at 1A) AM Modulation of 1KH2
and 5V at 34 Vanabie RF output

$G-9500 w Digital Display and 150MHz bulll-In Counter $249

Soldering Station
Temperature Controlled

P 399
- qlr)giwdusp(ay
angel

’f- Sop e
= Grounded tip
Qverheat protect

$G-200

Finest In the industry
10 rock steady palterns

$69.95

Color Convergence Generator | 10MHz Oscllloscope

Temperature Probe

Autoranging DMM
M-5000

5:3000 B MU0cF | -
sa7s | == ! $2095 | § - 155
ITOMHz DG or AC Semconducor N Womory ared

o3 Swi
oc Vert & Hor
Reads Volts & Freq

Data hoid
% basic acc

Fits mosi A v
digial multmeters S8F-302F 3 dign LCD

AC Current Meter Decade Blox
ST-1010 § B 3'9610 or

$69.95 I s%620
S818.95
#9610 Resistor Blox

47 ohm 10 1M & 100K pot
#9620 Capacitor Blox
47pt 10 10MFD

1000 Amps.

Data & Peak hold
8 Functions
Deluxe Case

Quad Power Supply XP-580

Fully rogulared an3 ot circun protacted
XP-575 without meters $39.95
e

LEARN TO BUILD AND PROGRAM
COMPUTERS WITH THIS KITI
INCLUDES: Al Parfs, Assembly and Lesson Manual

Model
MM-8000

$129.00

$59.95
2.20v a1 24
2Va 1A
5V al A
SV at 5

Digital Tripie Power Supply XP-765
$249

0-20V at 1A
0-20V at 1A
5V at 5A

Fuly regulated, Short circuit protected wiih
2 imit conliol, 3 separate supglies

XP-560 with Analog Meters $175

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

GF-8016 Function Generator
with Freq. Counter

Sino, Square, Triangle
Pulse. Ramp, 2 lo 2Mk2
Frog Countor .1 - 10Mh2

GF-8015 without Freq. Meter $179

WE WILL NOT BE UNDERSOLD! C & S SALES INC.

FREISIDPING:48 States 5 1245 Rosewood. Deerfield. IL 60015
Eﬂ@ (800) 292-7711 (708) 541-0710

Siartng om scrach you buia & compu eysem Our Moo Master
trainer teaches you
s0r, which Uses similas machive h:vuaqe 23 18M PC. You wil wrie tho
imbal 1nsiruchans 1o tol the B0BS processof 1o gpt S1EN0d and stor thase
Instructons in permanent memory in 8 2816 £ PROM Teachos you ak

§249

Toared Sempm oasy & edorstand wStucson 193ches YoU
10 write In machine language
ROBOTICS KIT FOR ABOVE (MM-8010) $71.95

15 Day Money Back Guarantee

WRITE FOR FREE CATALOG
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" FUN WITH
ELECTRONICS

Coll Dasignand <« [1160—COIL DESIGN &
CONSTRUCTION MAN-
UAL .... $5.95. How to

make RF, IF, audio and

WManusl
| ! power coils; chokes and
transformers. Practically
every possibie type is dis-
| cussed.

[] BP87—50 SIMPLE LED P
CIRCUITS, BK 2..... $5.50.
Fifty more uses for the sim-
ple LED. Combine this book
with BP42 and you'll have a
file of 100 usefut LED ap-
plications.

« [0 BP45—PROJECTS IN
OPTOELECTRONICS ..... |
$5.50. Describes a number I
of projects including infra-
red transmitters, modulated
light transmission and pho-

tographic projects.
Eleetrume I
Calealatir uurn I
[0 BP33—ELECTRONIC BB

CALCULATOR USERS
HANDBOOK ..... $5.75.
Presents formulae, data,
methods of calculation,
conversion factors, etc.,
with the caiculator user es-
pecially in mind, often illus-
trated with simple exam-
ples.

N F
a8.
ne®
¥

<« []BP39—50 FET TRAN-
SISTOR PROJECTS .....
$5.50. The projects de-
scribed in this book include
RF amplifiers and convert-
ers, test equipment and re-
ceiver aids, tuners, re-
ceivers, mixers and tone
controls and a variety of
other circuits.

80 Field
Eftoct Tramaiator

45 barn 1 58 28 e

00 #219—SOLID STATE p
NOVELTY PROJECTS .....
$4.95. How to build a
number of novelty projects
including a musical instru-
ment played by reflecting a
light beam with your hand,
water warbler for pot plants,
musical tone generator,
touch switch and more.

MAIL TO" Electronic Technology Today Inc.
P 0. Box 240
Massapequa Park. NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.011085.00 . $1.25 $30.01t0 $40.00 $5.00
$5.01t0 10.00 ... $2.00 $40.011to $50.00 $6.00
$10.0110 820.00 .$3.00 $50.01 and above . $7 .50
$20.01 10 $30.00 . $4.00

SORRY, No orders accepted outside of USA and
Canada

Total price of merchandise. $
Shipping (see chart) [
Subtotal . . S __

Sales Tax (NYS onty) . $
Total Enclosed . S

Name
Address
City State Zip

Electronics Library

list of key concepts and terms, and review
questions; a comprehensive glossary of
terms is also provided.

Microchip Fabrication: A Practical Guide
to Semiconductor Processing, Second Edi-
tion is available in hardcover for $49.50 from
McGraw-Hill Book Company, 11 West 19th
Street, New York, NY 10011; Tel. 1-800-2-
MCGRAW.
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ADVANCED TECHNOLOGY SOLDERING
STATIONS

from Royel Soldering Systems Inc.

A selection of soldering stations and related
products, all meeting U.S. military specifi-
cations, are featured in this illustrated cata-
log. Among the products offered are dual-
iron soldering stations with both alternating
and simultaneous work stations, single-iron
stations with either analog or digital temper-

ature control, a 40-watt soldering pencil,
and a 60-watt soldering iron with the ther-
mal capacity to handle large terminations.
Other products include a soldering-station
tester and a variety of soldering tips.

The Advanced Technology Soldering
Stations catalog is free upon request from
Royel Soldering Systems inc., 744 Salem
Street, Glendale, CA 91203; Tel.
213-245-1077.
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staff engineers update their knowledge and
sharpen their skills, the book is filled with
practical advice and guidelines on a variety
of subjects. It features contributions from 17
specialists, each writing on their areas of
expertise. Full coverage is provided on such
subjects as the principles of analog and
digital systems, video- and audio-signal
processing, loudspeaker and sound sys-
tems, the design and operation of TV re-
ceivers, compact-disc and magnetic-tape
recording, and procedures for analyzing TV
and audio-system performance. Through-
out its pages, the handbook reflects the in-
creasingly close relationship between
picture and sound in today's industry, and
the resultant need for professionals to be
fully informed in both fields.

Television and Audio Handbook: For
Technicians and Engineers is available in
hardcover for $39.95 from McGraw-Hill
Book Company, 11 West 19th Street, New
York, NY 10011; Tel. 1-800-2-MCGRAW.
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TELEVISION AND AUDIO HANDBOOK:
For Technicians and Engineers

written and edited by K. Blair Benson
and Jerry C. Whitaker

This authoritative text presents all the basic
data needed to maintain, troubleshoot, and
service today's state-of-the-art television
and audio systems and equipment, along
with the fundamental concepts of TV- and
audio-circuit design and performance. De-
signed as an on-the-job reference that
helps service technicians, operators, and

PFS: FIRST PUBLISHER MADE EASY
by Greg Perry

Relatively inexpensive and uncomplicated,
PFS: First Publisher is an increasingly pop-
ular desktop-publishing program, and this
book is intended to help readers get the
most from it as quickly as possible. The first
section of the book begins with an introduc-
tion to desktop-publishing basics—includ-
ing valuable tips for effective design—and
then describes the specific tools included in
First Publisher. It explains how to use the
program to prepare text and art, design
layouts, and print documents. In the second
section, readers are taken one step at a
time through the creation of newsletters,
business cards, flyers, business forms and
reports, and other documents. The fully il-
lustrated book includes indexes of fonts and
clip art, as well as a desktop-publishing
glossary, installation instructions, and DOS
directories.

PFS: First Publisher Made Easy is avail-
able for $19.95 from Osborne McGraw-Hill,
2600 Tenth Street, Berkeley, CA 94710.
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1990 FULL LINE CATALOG
from Sencore Electronics

The latest catalog from Sencore—de-
velopers of a 93% patented, all American-
made line—includes instruments for testing
video, audio, components, and cable sys-
tems. Also included are waveform ana-
lyzers, IEEE/RS232 instruments, and a
complete line of instrument accessories.




Specifications are provided for all products,
along with application information.

Sencore Drive, Sioux Falls, SD 57107; Tel.
1-800-SENCORE.
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The 1990 Full Line Catalog is free upon
request from Sencore Electronics, 3200

MUSICIAN’S MUSIC SOFTWARE CATALOG!
and Buyer’s Guide

from Digital Arts & Technologies Inc.

ucts best meet their needs and budgets,

sortment of synthesizers, thru boxes,
SMPTE devices, cables, books, videos,
and accessories. It covers software for IBM,

64/128, Amiga, and Yamaha C1 computers.
Offering detailed descriptions—including
capabilities, compatibility, functions, fea-
tures, illustrations, and pricing-—of products
from dozens of respected manufacturers,
the catalog is intended to help consumers
make informed purchase decisions based

To help musicians determine which prod-

this catalog provides an overview of music

on a product's relative price and ca-
pabilities.

Musician’s Music Software Catalog! and
Buyer's Guide is offered as a subscription
for $5.00 (U.S.) or $10.00 (foreign). The
main catalog is published annually and is
supplemented twice a year; new subscrib-
ers immediately receive the current main
catalog and the latest supplement. The sub-
scription price is refundable with the first
purchase. For more information, contact
Digital Arts & Technologies Inc., Dept. BR,
21 Glen Ridge Road, Mahopac, NY 01541,
Tel. 800-332-2251.

CIRCLE 86 ON FREE INFORMATION CARD

software and MIDI products. Its 96 pages
are filled with information on the latest in
MIDI software products along with an as-

Macintosh, Atari ST, Apple Il, Commodore

WORLD SATELLITE TV AND SCRAMBLING
METHODS: The Technician’s Handbook

Frank Baylin, Richard Maddox,
and John McCormac

Aimed at curious do-it-yourselfers as well as
technicians and satellite professionals, this
book explores all the components of home
satellite systems from the perspective of a
technician who wants to understand their
design, operation, and repair. Circuit and
block diagrams of most components are
presented and clearly explained throughout

World Satellite TV
Scrambling Methods

The Technicians’ Handbook

FRANK BAYUIN  RICHARD MAGDOX 10N Met ORMAC

the handbook. The first portion of the book
is devoted to an in-depth study of broadcast
formats—including NTSC, PAL, SECAM,
and MAC—as well as digital audio and
basic scrambling and encryption methods.
That material provides the background for a
discussion of all current American and Eu-
ropean satellite technologies, including Vid-
eoCipherll, Oak Orion, RITC, Sky Channel,
EuroCypher, VideoCrypt, Teleclub Payview
111, and other systems. The following chap-
ters cover troubleshooting and setting up a
test bench, and include expert guidance on
testing, servicing, and tuning. The book in-

(Continued on page 12)

EParts

International Inc.

3“ - MOTOROLA
XDress BINNCE R
1-800-338-0531

Polydax

W\ PIONEER

MADE IN USA

100 oz. magnet, 3" voice
coil. 250 watts RMS, 350
watts max. 8 ohm, 30 Hz
resonant frequency. 22-
2700 Hz response.

Efficiency: 95 dB 1W/IM.

18" EMINENCE WOOFER

- " (i Paper cone, treated
3-WAY 100W CROSSOVER| 15" WOOFER gﬁ] SUB ll“‘{bOOfI'ER s B e o -
30 czv:r‘\(a:;:; ; vc‘i,;zo - : weightiosiibs;
[2[dB sctave]roliof; - Original Sanyo coils. 100 watts RMS, 145 so8.90 $89.50
i wooler. Paper watts max. fs = 25 Hz. 6 ohm #290-200 (1-3) (4-up)
cem e —; con» with vented (4 and 8 ohm compatible).
A dust cap and SPL - 89 dB IW/IM. TITANIUM COMPOSITE
$12.50 $9.95 treated cloth ‘ o~ Response: 25-700 Hz.
#260-210 (g (10-up) | suround. 120z, : QTS =31, VAS =103 cu. ft. TWEETER J
SPE AI{E R o o magnet. 60 watts  * . Pioneer #A30GU30-55D. " Tiartum 15 deposited on a polymer s
RM3, 85 watts Net weight: 6 Ibs. dome to combine the advantages of e "
CONTROL max. 8 ochm. \ - } s 39.80 $36.80 both hard and soft dome . @ '
PANEL . - =] Resonance: 26 Hz. 5 . #290-145 1-3) (4-up) led\lne:ongs 8 ohm{ fex;m fhuid
Panel with 50 watt L-pads [RSEESEENE Response: 25- S oRT— cocled voice coil. {s=1200 Hz, :

15" THRUSTER woorER SPL=90 dB 1W/IM. 50 watts RMS,

for tweeter and midrange 2,500 Hz.

70 watts max. 4" round. Polydax

and built-in LED power Thruster by Eminerce. pant #DTWI100TI25.
e AR Made ) USSGAA Poly foam 9 £270-041 (zlzbs)o $2(ﬁ)80)
tt i ailabl 90 surround, 56 oz. magnet. - 0 R
A v eTsion av| 512.50 slz.go #281-155 $23% $21 2-1/2", 2 layer voice coil. | E
#260-235 1-5) (6-up) (1-5) (6-up) 150 watts RMS, 210 watts i
max. 4 ohm. fs=235
7 Hz, QTS =.33, VAS=178
12" POLY WOOFER PIONEER HORN cu ft, SPL=94.8 dB 1W/ N
Super duty, 40 oz. magnet, 'IWEETER IM. Net weight: 15 lbs.
100 watts RMS, 145 watts Mylar dome. 293 oz #290-180 s4350 $39.80
max. 4 and 8 ohm compat- e ferrille r;\agnte.l. 8 (1-3) (4-up)
ible (6 ohun). 2" voice coil. R - 1800-
fs =25 Hz. QTS - .166, T GRILL FRAME KIT
VAS=10.8 cu ft. 50W max. fs=2000 Hz, With this kit you T
Response: 25-1500 Hz. Net " SPL = 106 dB. Pioneer can make speaker
weight: 9 Ibs. Pioneer # AHES0-51F grill frames up to
#A30GU40-51D $34 50 30" x 40", Kit
b $36.80 . 70-050 $6.50 includes 4 corner
#290-125 (1-3) (4-up) #2710 (1-9) pieces, 2 T
brackets, and 7
Parts 15 day money back . . frame bars. Grill
guarantee *$15.00 mmimum order * We accept N .
[Xpress Mastercard, Visa, Discover, and COD., orders *24 hour shipping mounting kit
*Shipping charge = UPS chart rate #3100 (§3.00 minimum charge) included.
340 E. First St, Dayton, Ohuo 45402 *Hours: 8:30 am- 6:00 pm EST. Monday - Friday *Maul order $8.50 $7 80
Local: 1-513-222-0173 please call for shi estimate on orders exceeding #260-333 .
FAX. 513.220-4644 § lbs. (1-9) (10-up) CATALOG
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Join
the

Control En

Book
Club°

TROUBLESHOOTING ELECTRONIC
EQUIPMENT WITHOUT SERVICE
DATA, Second Edition. 8y R.G.
Middleton. 320 pp., illus. This indispen-
sable new edition features all the informa-
tion that made the first edition So suc-
cessful, plus the latest developments in
digital testing, phase checks, IC
trouleshooting, and repair of VCRs, ste-
reos, TVs, tape recorders, and much,
much more.

585092-3 Pub. Pr., $30.00 Ciub Pr., $22.50

PRINTED CIRCUITS HANDBOOK,
Third Edition. 8y C.F. Coombs, Jr. 960
pp., 556 illus. Here in one handy volume
is all the information you need to design,
manufacture, test, and repair printed wir-
ing boards and assemblies. This new
edition teatures ten all-new chapters,
including three on SMT.

126/097 Pub. Pr., $64.95 Club Pr., $45.50

SOUND SYSTEM ENGINEERING,
Second Edition. By D. Davis and
C. Davis. 665 pp., illus. The definitive
source for all professionals responsible
for audio system design, covering every-
thing from concert halls to virtually every
oscillator in use today. Packed with
proven strategies for solving design and
engineering problems and cutting your
clients’ costs.

584657-8 Pub. Pr., $39.95 Ciub Pr., $31.50

MCGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS,
Second Edition. S. Parker, Editor-in-
Chief. 1,047 pp., 1,250 illus. Featuring 160
new and revised articles, this new edition
treats the entire spectrum of applications,
devices, systems, and theory in areas
ranging from the flow of electricity to
hardware, software, robotics, and IC
fabrication.

454/99X Pub. Pr., $79.50 Club Pr., $54.95

COMMUNICATIONS RECEIVERS:
Principles and Design. By Ulrich L.
Rohde and TT.N. Bucher. 608 pp., 402
illus. Everything you need to know if you
design or work with communications
receivers, from theory to practical design
approaches. Coverage includes all types
of receivers: shortwave, broadcast, radar,
military, marine, aeronautical, and more.

535/701 Pub. Pr., $64.95 Club Pr., $44.50
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e your one source for engineering books
from over 100 different publishers

e the latest and best information in your field

¢ discounts of up to 40% off
publishers’ list prices

New Members!
Take any one of these great

professional
books
for only

S

as a premium with your
first selection!

Spectacular values up to $20495

HANDBOOK OF TRANSDUCERS.
By H.N. Norton. 554 pp., iflus. Get fast
answers to all of your questions about
commercially available transducers. This
up-to-date reference explains how they op-
erate, how to select the right transducer
for a given measurement, and the charac-
teristics and relative merits of each cate-
gory of transducer.

585142-3 Pub. Pr., $44.00 Ciub Pr., $34.50

PORTABLE
ELECTRONICS
DATA BOOK

360 pp., 6 x 9, illus., softcover 585390-6

A-to-Z coverage of all the essential
facts, figures, and formulas you need,
in a format that's easy to use and easy
to carry. John Douglas-Young has
filled this handy on-the-job companion
with equations, algorithms, calculus
formulas, and BASIC programs in
areas ranging from alternating current
and amplitiers to transducers and
waveguides . . . and they're all yours
ABSOLUTELY FREE!

A $33.00
Value—Yours
ABSOLUTELY

FREE

when you join!

DESIGNING WITH FIELD-EFFECT
TRANSISTORS, Second Ed. By
Siliconix Inc., Revised by E. Oxner. 320
pp., illus. This on-the-job guide provides
page after page of practical data, tables,
examples, and design and specification
strategies to help bou capitalize on recent
breakthroughs in MOSFET design. Cover-
age includes FET operating principles and
procedures . . . step-by-step fabrication
methods . . . how to bias FETs for desired
performance . . . and much more.

575/371 Pub. Pr., $39.95 Club Pr., $29.95

CIARCIA'S CIRCUIT CELLAR, \OI-
ume VII. By S. Ciarcia. 256 pp., 100
illus., softcover. More do-it-yourself cir-
cuits from the master—Steve Ciarcia.
Step-by-step guidance on projects rang-
ing from a gray-scale video digitizer and
the Circuit Cellar AT Computer to parallel
interfacing and the Neighborhood Strate-
ic Defense Initiative.
09/699 Pub. Pr., $19.95 Ciub Pr., $15.95

THE COMPACT DISC: A Handbook
of Theory and Use. By K. C.
Pohimann. 288 pp., illus. softcover. The
most readable and comprehensive guide
to CD technology offers clear descriptions
of disc design and manufacturing . . .
player circuitry . . . and comparisons of
different types of players—all without
complicated theoretical or mathematical
discussions.

585096-6 Pub. Pr., $29.95 Club Pr. $22.50

MOBILE CELLULAR TELECOM-
MUNICATIONS SYSTEMS. By W.C.Y.
Lee. 442 pp., 215 illus. A to Z coverage of
state-of-the-art cellular systems, from de-
sign to implementation and troubleshoot-
ing. Clearly explains spectrum efficiency.
propagation models and prediction, inter-
ference treatment, and more.

370/303 Pub. Pr., $62.95 Club Pr., $44.50

TRANSFORMER AND INDUCTOR
DESIGN HANDBOOK, Second Edi-
tion. By Col. W.T. McLyman. 440 pp.,
illus. All the information you need to
design today's lighter, smaller transform-
ers and inductors, without relying on out-
moded approximation methods. In ready-
reference tabular format, this new edition
covers the latest equations in transformer
and gapged design applications.

584646-2 Pub. Pr., $55.00 Club Pr., $38.50

ENCYCLOPEDIA OF TELECOM-
MUNICATIONS. Edited by R. Meyers.
575 pp., illus. The expertise of 40 recog-
nized leaders in the field is captured in this
Ato Z reference. Areas covered range from
fiber optics, intelligent systems, and net-
working, to signal processing, mathe-
matical relationships, and theory.

584897-X Pub. Pr. $49.95 Club Pr., $37.50

PROGRAMMABLE LOGIC DE-
SIGNER'S GUIDE. By R.C. Alford. 304
pp., illus., softcover. This practical guide-
book shows you how to design devices
that provide all the logic functions a circuit
requires and avoid the compromises in-
herent in conventional methods. Covers
design philosophy, PLD families, hard-
ware, software, and programming lan-
guages.

585141-5 Pub. Pr., $29.95 Club Pr., $22.95

SURFACE-MOUNT TECHNOLOGY
FOR PC BOARD DESIGN. By J.K. Hol-
lomon, Jr. 504 pp., illus., softcover. Get a
real working understanding of SMT. This
up-to-date guide provides a proven, step-
by-step approach to SMT design as it thor-
oughly covers components, methods, and
techniques for maximizing quality, re-
liability, and profitability.

585235-7 Pub. Pr., $49.95 Ciub Pr., $36.50



INDUSTRIAL ELECTRONICS, Third
Ed. By J.T. Humphries and L.P. Sheets.
651 pp., illus. A clear, convenient guide to
the components and systems used in
modern industry. Included is an extensive
collection of manufacturers’ data sheets,
along with many quick-access tables and

charts.
585226-8 Pub. Pr., $41.95 Club Pr., $31.95

BUILD YOUR OWN UNIVERSAL
COMPUTER INTERFACE. By B.
Chubb. 309 pp., illus., softcover. Guiding
you from theory to step-by-step assembly
instructions, this lively manual shows you
how to construct a computer interface and
hook it up to virtually any IBM or IBM com-
patible personal computer, includin? the
XT, XT-286, AT, and System/2 Model 30.
585080-X Pub. Pr., $19.95 Club Pr., $15.95

pEtinal

DIGITAL FILTERS AND SIGNAL PRO-
CESSING, Second Ed. 8y L.B. Jack-
son. 410 pp., illus. An acclaimed guide to
signal processing theory, design
methods, and implementation strategies.
Using an intuitive approach, the author
covers state-space representation, A/D
and D/A conversion, the DFT, FFT, and
much more.

585269-1 Pub. Pr., $52.50 Club Pr. $39.50

SWITCHGEAR AND CONTROL
HANDBOOK, Second Ed. Edited by
R. W. Smeaton. 7,056 pp., 789 illus. The
only handbook that treats all aspects of
switchgear control, including design, ap-
plications, safety, and maintenance. Up-
dated to reflect the changes brought about
by the use of computers, solid-state
devices, and programmable controls.

584494 Pub. Pr., $85.00 Club Pr., $59.95
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ANTENNA APPLICATIONS REFER-
ENCE GUIDE. Edited by R. C. Johnson
and H. Jasik. 496 pp., 368 iflus. and
tables. Covers the major applications of
antenna technology in all areas of commu-
nications and their design metheds. Em-
phasizes important new applications such
as earth station, satellite, seeker, aircraft,
and microwave-relay antennas.

322/848 Pub. Pr., $59.95 Club Pr., $42.50

RADIO HANDBOOK, Twenty-Third
Ed. Edited by W._|. Orr. 667 pp., 1,073
illus. and tables. The latest edition of the
most complete, current resource on radio
technology and its apﬁlications. Expert
contributars show you how to select, de-
sign, build, test and operate all kinds of
equipment.

584638-1 Pub. Pr., $29.95 Club Pr., $23.95

AUDIO ENGINEERING HANDBOOK.
Edited by K. B. Benson. 1056 pp., 722 il-
fus. The ideal on-the-job reference for pro-
fessionals who design, operate, and ser-
vice audio equipment. It's a one-volume
source of fundamental audio acoustics en-
gineering information and practical how-to
source book covering generation, trans-
mission, storage, and reproduction of the
audio signal.

047/774 Pub. Pr., $86.95 Ciub Pr., $59.95
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B IMPORTANT INFORMATION...WE MAKE IT EASY TO GET!

McGraw-Hill Book Clubs
Electronics and Control Engineers’

PO. Box 582, Hightstown, NJ 08520-9959

Please enroll me as a member and send me the two
books indicated, plus the PORTABLE ELECTRONICS
DATA BOOK. | am to receive one book for just $2.89, the
other at the discounted member's price, plus local tax,
shipping and handling charges. I agree to purchase a
minimum of one additional book during my first year of

Be sure to
consider these
important
titles as well!

BUCHSBAUM'S COMPLETE HANDBOOK
OF PRACTICAL ELECTRONIC REFERENCE
DATA, Third Ed. By W.H. Buchsbaum.

583880-X  Pub. Pr., $34.95  Club Pr., $26.50

ON-LINE ELECTRICAL TROUBLE-
SHOOTING. By L. Lundquist.
391/106  Pub.Pr,$34.50  ClubPr, $26.50

ESSENTIAL CIRCUITS REFERENCE GUIDE.
By J. Markus & C. Weston.

404/623 Pub. Pr., $59.95  Club Pr., $47.50

INTRODUCING PC-DOS AND MS-DOS,
second Ed. By T. Sheldon.
565/651  Pub. Pr., $29.95  Club Pr., $19.95

ENGINEERING FUNDAMENTALS FOR THE
PROFESSIONAL ENGINEERS' EXAM, Third
€d. By L.M. Polentz.

$03/931 Pub. Pr., $39.50 Club Pr., $27.95

INTRODUCTION TO DIGITAL SIGNAL PRO-
CESSING. By J. G. Proakis and D. G. Manolakis.
584954-2  Pub. Pr., $50.00  Club Pr., $37.50

AUTOMATIC CONTROL SYSTEMS, Fifth Ed.
By B.C. Kuo
583706-4

‘Pub. Pr, $57.40  Club Pr., $43.50

MICROCOMPUTER TROUBLESHOOTING
gr#l) REPAIR. By J.G. Stephenson and B.
ahill.
585106-7 Pub. Pr., $24.95 Club Pr., $18.95
DIGITAL AND MICROPROCESSOR TECH-

NOLOGY, Second Ed. 8y P. J. 0'Connor.
585184-9  Pub.Pr, $42.00  Club Pr, $33.50

MICROELECTRONICS, Second Ed. 8y J. Mill-
man and A. Grabel.
423/30X Pub. Pr., $56.95 Club Pr., $41.50

FOR FASTER SERVICE IN ENROLLING
caLL ToLL-FRee 1-800-2-MCGRAW

— e = MAIL THIS COUPON TODAY -————I

In our rapidly changing world, those who perform best are those who are best
informed. Designed exclusively for the practicing engineer, the Electronics and
Control Engineers’ Book Club provides you with information that is relevant,
reliable, and specific enough to meet your needs. Each Club bulletin comes your
way 14-16 times a year and offers you more than 30 books to choose from — the
best and newest books from all publishers!

B DEPENDABLE SERVICE ... WE'RE HERE TO HELP!

Whether you want information about a book or have a question about your
membership, our qualified staff is here to help. Just call us toll-free or write to our
Customer Service. We also make sure vou get only the books you want. All you do
is simply tell us your choice on the s Card and return it to us by the specified
date. If you want the Main SelecWg®, do nothing — it will be sent to you
automatically. (A small shipping and hdndling charge is added to each shipment.)

B CLUB CONVENIENCE ...WE DO THE WORK!

Beyond the benefit of timely information, Club membership offers many other
benefits. For example, you get a wide choice of books that cannot be matched by
any bookstore — anywhere. And all your books are conveniently delivered right to
your door. You also get the luxury of 10 full days to decide whether you want the
Main Selection. If you should ever receive a Main Selection you don’t want because
the Club bulletin came late, just returmn it for credit at our expense.

B SUBSTANTIAL SAVINGS...AND A BEONUS PROGRAM TOO!

In keeping with our goal to provide you with the best information at the greatest
possible savings, you will enjoy substartialdiscounts — up to 40% ! — on every book
you buy. Plus, you're automatically eligible for our Bonus Book Plan which allows
you savings up to 70% on a wide selection of books.

B EASY MEMBERSHIP TERMS...IT'S WORTHWHILE TO BELONG!

Your only obligation is to purchase one more book — at a handsome discount —
during the next 12 months, after which you enjoy the benefits of membership with
no further obligation. Either you or the Club may cancel membership anytime
thereafter.

membership as outlined under the Club plan de-
scribed in this ad. 1 understand that a shipping and
handling charge is added to all shipments.

Your FREE Data Book

| 585390-6 J

write Code No. of the
$2.89 selection here

| [

Write Code No. for the
First selection here

Signature

Namne

Address/Apt. #

City

State Zip

This order subject to acceptance by McGraw-Hill. All
prices subject to change without notice. Offer good
only to new members. Foreign member acceptance
subject to special conditions.
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Electronics Library
(Continued from page 7)

cludes more than 200 photographs, di-
agrams, tables, and wiring schematics to
help make readers easily able to under-
stand the material.

World Satellite TV and Scrambling Meth-
ods: The Technicians Handbook is avail-
able for $39.95 plus $2.00 shipping and
handling from Baylin Publications, 1905
Mariposa, Boulder, CO 80302; Tel.
303-449-4551.

CIRCLE 87 ON FREE INFORMATION CARD

POPULAR ELECTRONICS

INTEGRATED CIRCUITS ALTERNATE
SOURCES, DISCRETE SEMICONDUCTORS
ALTERNATE SOURCES, and DISCRETE
SEMICONDUCTOR SUGGESTED
REPLACEMENTS

from D.A.T.A. Business Publishing

Providing access to the industry’s leading
database for sourcing and selecting elec-
tronic components, these three volumes
form a streamlined reference library. The
“D.A.T.A. Digests" feature full descriptive
names, simplifying the identification of de-
vices and their functions. Additional infor-
mation supplied includes specific sug-
gested replacement devices (different part
numbers with the same or similar specifica-

tions, direct replacement information from
alternate manufacturers, ahd an extensive
manufacturer directory with complete ad-
dresses and phone numbers. Integrated
Circuits Alternate Sources covers 76,000
IC’s; Discrete Semiconductors Direct Alter-
nate Sources and Discrete Semiconductors
Suggested Replacements include 409,000
and 159,000 devices, respectively.

Each volume (which includes a new
semi-annual edition in six months) costs
$125.00, plus freight charges. The entire
three-volume library costs $295.00. They
are available from D.A.T.A. Business Pub-
lishing, 8977 Activity Road, San Diego, CA
92126; Tel. 800-447-4666 or 619-578-7600.

CIRCLE 88 ON FREE INFORMATION CARD

1990 DISTRIBUTOR PRODUCTS CATALOG
from John Fluke Mfg. Co.

Along with Fluke's lines of analog/digital
multimeters, digital thermometers, and
multifunction counters, this 20-page cata-
log features an expanded selection of new
leads, probes, and clips for a variety of ap-
pliances. Highlighted in this year's catalog
are the rugged 80 Series handheld multi-
meters, which offer a combination of mea-
surement functions and special features for
applications in automotive, electrical, and
electronic testing and troubleshooting. Also
featured is the Fluke 45 dual-display multi-
meter, which allows the user to make two
different measurements of a signal at the
same time.

The Fluke 1990 Distributor Products Cat-
alog available at no charge from John Fluke
Mtg. Co., Inc., PO. Box 9090, Everett, WA
98206; Tel. 1-800-443-5853.

CIRCLE 89 ON FREE INFORMATION CARD

graphics to disk. Other chapters cover mul-
titasking, the clipboard, and foreign-lan-
guage support.

OS/2 Presentation Manager Program-
ming Primer is availablé for $28.95 from
Osborne McGraw-Hill, 2600 Tenth Street,
Berkeley, CA 94710.

CIRCLE 84 ON FREE INFORMATION CARD

0S/2 PRESENTATION MANAGER
PROGRAMMING PRIMER

by Asael Dror and Robert Lafore

Presentation Manager is the part of 0S/2
that manages windows, menus, dialog
boxes, radio buttons, and the other ele-
ments of the graphics interface. This step-
by-step guide to Presentation Manager
(PM) programming requires no previous
08S/2 programming experience—only a
knowledge of the C language. Using short,
clear examples to demonstrate PM's fea-
tures, the book shows how to write pro-
grams that include menus, dialog boxes,
and other features of the PM graphical user

interface. The powerful graphics functions
builtinto Presentation Manager are also de-
scribed in detail.

The book’s early chapters cover the
basics—including program development,
windows, and messages—and explain how
to use menus, buttons, icons, and re-
sources. The chapters on PM graphics de-
scribe how to draw pictures, animate
graphics objects, display text in different
fonts, move and zoom pictures, and store

E-Z BUS PRODUCT GUIDE
from National Systems, Inc.

This guide provides a description, sche-
matic, layout drawing, and ordering
information for each element of the E-Z Bus
modular electronic-packaging system—in-
cluding the connector base, module cards,
and a wide variety of commonly used elec-
tronic components. The system, which in-
cludes fill-in-the-blank documentation, al-
lows users to quickly produce finished,

customized electronic designs without the
expense and time delays associated with
dedicated PC boards. The product guide
also details the E-Z Bus wiring software,
which automatically provides pin-number
look-ups for interconnecting module cards
and prints out wire-run lists.

The E-Z Bus Product Guide is free upon
request from National Systems, Inc., Suite
150, 17 Hammatt Street, Ipswich, MA
01938; Tel. 508-356-1011.

CIRCLE 90 ON FREE INFORMATION CARD

“I work three jobs to ufford a hobby
that I don’t have time for."

-
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