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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. 
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GREAT PAPERBACKS AT SPECIAL PRICES 

Taft Equipment 
Carutruat100 

ow1oUse 
Oscilloscopes 
and OMNTM 

Equipment 

BP267 -HOW TO 
USE OSCILLO- 
SCOPES AND 
OTHER TEST EQUIP- 
MENT $6.95. Mas- 
tering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 
and functions. Other 
equipment is also de- 
scribed. 

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 FLIP -FLOPS 

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. 

' 1 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 

0522 operating sys 
tem. This book shows 
you just how to do that 
quickly and easily. 

MOM Afrmoced 
Uses of the 
Mullmeter 

ACOMW 
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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. 
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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 mom. 

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. 

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. 

1PCP102- INTRO- 
DUCING DIGITAL AU- 
DIO $9.95. Covers 
all 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. 

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. 
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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 am 

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 mom 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. 

BP99- MINI-MATRIX BOARD PROJECTS $5.50. Hem 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. 

I i 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. 

Cl 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 8 TRIACS $5.50. Build pri- 

ority indicators, light modulators, warning devices, light dimmers and mom. 

C I 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. i 
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EDITORIAL 
IS FOOLPROOF VCR PROGRAMMIk3 
FINALLY HERE? 
Here's a fair warning to the stand -up comics of the world: One 
of your favorite targets is about to disappear. We are referring 
to the VCR, or, more specifically, programming a VCR. 

This month, Gizmo looks at the first of several systems 
designed to eliminate the difficulties, either perceived or 
actual, involved in VCR programming. That system, called 
VCR Plus +, lets users do their programming "by the 
numbers." That is, programming is done by looking up and 
entering a desired program's six- or seven -digit code number, 
which presumably will appear along with the program in local 
TV listings. The VCR Plus+ unit then takes care of the rest. 

While VCR Plus+ is the first such system to reach the 
market, others, more technically elaborate, are close behind. 
Instant Guide, scheduled for introduction later this year, is an 
on- screen programming guide that will be broadcast in the 
vertical -blanking interval of participating PBS stations. Using 
the system requires purchasing an adapter, or a VCR with a 
built -in converter, and paying a monthly subscription fee. Once 
that's done, the user simply selects the program from the on- 
screen listings and pushes a button for instant programming. 

Finally, there's SuperGuide, a proposed service that's similar 
to Instant Guide. With SuperGuide, a viewer receives a 
broadcast database that contains only the programming 
services to which he subscribes. Using an on- screen menu, 
the user selects the program desired and the system takes 
care of the rest. 

VCR -programming jokes do seem funny, until you miss a 
once -in -a- lifetime event, like the Super Bowl, because you 
accidentally set the timer for A.M. instead of P.M. or set the 
wrong channel. Which, if any (remember Panasonic's bar -code 
reader programming system ?), of these systems will succeed 
is open to debate. But to learn more about the merits and 
shortcomings of one system, turn to the review of VCR Plus + 
in Gizmo, which begins on page 47. 

Carl Laron 
Editor 



Never before has so much 
professional information on the art 
of detecting and eliminating 
electronic snooping devices -and 
how to defend against experienced 
information thieves -been placed 
in one VHS video. If you are a 
Fortune 500 CEO, an executive in 
any hi -tech industry, or a novice 
seeking entry into an honorable, 
rewarding field of work in 
countersurveillance, you must 
view this video presentation again 
and again. 

Wake up! You may be the victim of 
stolen words -precious ideas that would 
have made you very wealthy! Yes, profes- 
sionals, even rank amateurs, may be lis- 
tening to your most private con- 
versations. 

Wake up! If you are not the victim, 
then you are surrounded by countless vic- 
tims who need your help if you know how 
to discover telephone taps, locate bugs, or 
"sweep" a room clean. 

There is a thriving professional service 
steeped in high -tech techniques that you 
can become a part of! But first, you must 
know and understand Countersurveilance 
Technology. Your very first insight into 
this highly rewarding field is made possi- 
ble by a video VHS presentation that you 
cannot view on broadcast television, sat- 
ellite, or cable. It presents an informative 
program prepared by professionals in the 
field who know their industry, its tech- 
niques, kinks and loopholes. Men who 
can tell you more in 45 minutes in a 

straightforward, exclusive talk than was 
ever attempted before. 

Foiling Information Thieves 
Discover the targets professional 

snoopers seek out! The prey are stock 
brokers, arbitrage firms, manufacturers, 
high -tech companies, any competitive 
industry, or even small businnesses in the 
same community. The valuable informa- 
tion they filch may be marketing strat- 
egies, customer lists, product formulas, 
manufacturing techniques, even adver- 
tising plans. Information thieves eaves- 
drop on court decisions, bidding 
information, financial data. The list is 
unlimited in the mind of man-es - 
pecially if he is a thief. 

You know that the Russians secretly 
installed countless microphones in the 
concrete work of the American Embassy 
building in Moscow. They converted 

OUNTER- 

RlECHNtQU S' 
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LASER 

CBMPUIER 

"al" 
UStENIN6 k.10. 

HAVE YOUR 
VISA or MC CARD 

AVAILABLE 

what was to be an embassy and private 
residence into the most sophisticated re- 
cording studio the world had ever 
known. The building had to be torn 
down in order to remove all the bugs. 

Stolen Information 
The open taps from where the informa- 

tion pours out may be from FAX's, com- 
puter communications, telephone calls, 
and everyday business meetings and 
lunchtime encounters. Businessmen need 
counselling on how to eliminate this in- 
formation drain. Basic telephone use cou- 
pled with the user's understanding that 
someone may be listening or recording 
vital data and information greatly reduces 
the opportunity for others to purloin 
meaningful information. 

RADIO -ELECTRONICS VIDEO OFFER PE 
500 -B Bi- County Blvd. 
Farmingdale, NY 11735 

Please rush my copy of the Countersurveillance Techniques 
Video VHS Cassette for $49.95 plus $4.00 for postage and 

handling. 

No. of Cassettes ordered 

Amount of payment $ 

Bill my VISA MasterCard 
Card No 
Expire Date / 

Signature 
Name 
Address 

City State ZIP 

All payments in U.S.A. funds. Canadians add $4.110 per 

VHS cassette. No foreign orders. New York State residents 
Add :ippl icable sales tax. 

The professional discussions seen on 
the TV screen in your home reveals how 
to detect and disable wiretaps, midget 
radio -frequency transmitters, and other 
bugs, plus when to use disinformation to 
confuse the unwanted listener, and the 
technique of voice scrambling telephone 
communications. In fact, do you know 
how to look for a bug, where to look for a 

bug, and what to do when you find it? 
Bugs of a very small size are easy to 

build and they can be placed quickly in a 

matter of seconds, in any object or room. 
Today you may have used a telephone 
handset that was bugged. It probably 
contained three bugs. One was a phony 
bug to fool you into believing you found a 

bug and secured the telephone. The sec- 
ond bug placates the investigator when 
he finds the real thing! And the third bug 
is found only by the professional, who 
continued to search just in case there were 
more bugs. 

The professional is not without his 
tools. Special equipment has been de- 
signed so that the professional can sweep 
a room so that he can detect voice -acti- 
vated (VOX) and remote- activated bugs. 
Some of this equipment can be operated 
by novices, others require a trained coun- 
tersurveillance professional. 

The professionals viewed on your tele- 
vision screen reveal information on the 
latest technological advances like laser - 
beam snoopers that are installed hun- 
dreds of feet away from the room they 
snoop on The professionals disclose that 
computers yield information too easily. 

This advertisement was not written by 
a countersurveillance professional, but by 
a beginner whose only experience came 
from viewing the video tape in the pri- 
vacy of his home. After you review the 
video carefully and understand its con- 
tents, you have taken the first important 
step in either acquiring professional help 
with your surveillance problems, or you 
may very well consider a career as a coun- 
tersurveillance professional. 

The Dollars You Save 
To obtain the information contained in 

the video VHS cassette, you would attend 
a professional seminar costing $350 -750 
and possibly pay hundreds of dollars more 
if you had to travel to a distant city to 
attend. Now, for only $49.95 (plus 
$4.00 P &H) you can view Countersur- 
veillance Techniques at home and take 
refresher views often. To obtain your 
copy, complete the coupon below or call 
toll free. 3 
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TWO -WIRE, NO WAY! 

I enjoy Popular Electronics 
very much. Being retired from 
the electrical industry after 45 
years, I still enjoy browsing 
through the pages to keep up 

on all the new and exciting 
innovations in the field. 

I especially enjoy "Think 
Tank" and I often build some of 
the circuits to "keep my hand 
in." However, in looking over the 
November issue, I discovered a 

circuit that periodically crops up 
and must be put back in its 
place. I refer to the two -wire, 
three -way switch. 

That circuit was common 
many years ago when homes 
were wired using a system 
called open "knob and tube" 
wiring. It saves stringing a sepa- 
rate wire (called a traveler) 
between the switches. 

Throwing any of the switches 
will reverse the state of the 
lights, but it will also switch the 
"neutral" wire. That is in viola- 
tion of the National Electric 
Code and can set up a very 
dangerous condition, as it 

leaves the "hot" wire at the 
lights still energized even 
though the lights are off. Any- 
one working on the lights, or 
merely changing a light bulb, 
might not know that the wiring is 

still energized and might receive 
a severe (even fatal) shock. All 

electrical installations should be 
in compliance with local and 
national codes. 

E.F 
Putnam, IL 

HOT-WIRE GLASS - 
CUTTER 

When I received my copy of the 
December issue of Popular 
Electronics, I spotted an error 
in my article "Hot -Wire Glass 
Bottle Cutter." T1, the trans- 
former for the project, really 
needs to be 5 or more amps at 
12 VAC, and not 2 -5 amps, as 
listed. Anything less than 5 

amps won't have enough 
"oomph" to heat the wire. 

Anthony Charlton 

LIGHTNING EFFECTS 

When I received the October 
issue of Popular Electronics, I 

immediately read the article 
"Living with Lightning." I am 
sure your readers can relate 
thousands of weird lightning 

LETTERS 
"effects," but some that I have 
witnessed cast doubt on many 
of Mr. Doubek's solutions. 

For instance, consider the 
case when lightning struck a TV 
antenna that was grounded to 
the outside water hydrant. The 
hydrant ran straight across the 
basement over a hanging ceil- 
ing and "T'd" into the below - 
ground point of entrance. The 
lightning did start a roof fire, but 
it also left equal burn marks on 
all four corners of every cross- 
ing of the hanging -ceiling grid. 
That is no more, or no less, 
near the cold -water pipe con- 
ductor than the farthest corner. 
That would seem to discount 
Mr. Doubek's recommendation 
to connect antennas, etc., to the 
cold -water system. It might have 
been better to drop the antenna 
ground straight to the ground 
rod by the most direct route and 
keep it out of the house. 

Consider another case in 

which the power diodes of the 
TV and the stereo blew. In my 
experience as a TV repairman, 
that is a very common experi- 
ence. In this case, however, the 
TV was left turned on, but was 
unplugged just before the 
storm. Yes, it had an outside 
antenna. The stereo was on the 
opposite side of the room, 
plugged in, turned off, and with 
no antenna. It, too, had the 
power diodes blown -along 
with an adjacent burned table 
lamp and exploded light bulb. 
The lamp was not on, and other 
lamps and the telephone in the 
same area were not affected. 
Recommendations by Mr. Dou- 
bek and others to disconnect 
modems, etc., do not seem to 
guarantee protection. 

I would be interested in fur- 
ther articles on the subject, and 
possible explanations of the 
more bizarre occurrences. One 
interesting explanation is that 
the terrific currents and the in- 
herent magnetic fields 
associated with nearby bolts in- 

duce damaging potentials 
depending on how close to par- 
allel with the direction of the bolt 
a conductor is. 

G.B.W. 
Glyndon, MD 

FERRIC -CHLORIDE 
ADVICE 
Some manufacturers of ferric - 
chloride printed- circuit -board 
etching solution do not mention 
in their directions that the solu- 
tion can be used more than one 
time; in fact, it does not have to 
be discarded after only one use. 
Many people who are new to 
hobby electronics are not aware 
of that fact, due to those mis- 
leading directions. 

A bottle of ferric -chloride solu- 
tion will last quite a long time, 
depending on how many PC 
boards are etched with it, how 
much copper is to be removed 
form each board, etc. Simply 
pour the used solution back into 
the bottle after use, and reuse it 

until it no longer removes cop- 
per in a reasonable amount of 
time. At that point, the solution 
should be brought to a facility 
that can safely dispose of it, 

rather than following the man- 
ufacturers' recommended 
disposal method of flushing it 

down the toilet. Check with your 
local fire department for the 
location of a hazardous -waste 
disposal facility. 

C.I., 
Pawtucket, RI 

MISSING E -Z MATH 
I enjoy every issue of Popular 
Electronics, especially the con- 
tinuing "Digital Electronics 
Course," which has helped me 
immensely. The same must be 
said about your construction ar- 
ticles. 

I've been wondering what 
ever happened to the series 
called "E -Z Math" by Louis E. 

Frenzel. I would very much like 
to see those articles continued 
in Popular Electronics. 

C.L.C. 
Kingston, Jamaica 

West Indies 
That series ran for about a year 
and a half, and had pretty much 
exhausted the topic area that 
was appropriate for this maga- 
zine. Since we want to include 
instructional articles that benefit 
the largest segment of our read- 
ership, it was moved aside for 
"The Digital Electronics 

Course. " You can expect, how- 
ever, to see other math -oriented 
features sometime in the fu- 
ture- Editor 

HAVES & NEEDS 

I'm trying to find an operations 
manual and schematic for a 

Sprague model TO -5 capacitor 
analyzer. I'd appreciate any help 
your readers could give me. 

Larry Cook 
362 East South St. 

Richland Center, WI 53581 

I am looking for software for the 
Apple Ilc computer. If anyone 
has any software pertaining to 
any aspects of radio, please 
write and let me know what you 
have and any costs involved. I'd 
really appreciate any help, since 
it seems that all software is 

geared to the IBM PC comput- 
ers. I'd also like to correspond 
with Apple-11c-family owners. 
Thanks. 

Ryan Lughermo 
P.O. Box 413 

Midland, Ml 48640 -0413 

I've tried other sources for sev- 
eral months with no success, so 
now I'm turning to Popular 
Electronics. Perhaps you or 
your readers could help me 
locate a manual and a sche- 
matic for a Conar model 223 
tube tester. According to the 
imprint on the tester, Conar In- 
struments is or was a division of 
NRI, Washington, DC, but so far 
I have been unable to get any- 
thing from NRI or find any listing 
for Conar. I will be more than 
happy to buy these items or a 

copy of same from any source. 
W. G. Halstead 

3194 Sugarplum Road, NE 
Atlanta, GA 30345 

I'm seeking information on an 
old Micronta frequency counter, 
model 351 (Radio Shack Cata- 
log No. 22 -351). Can anyone 
offer advice on where I might 
get a schematic? 

John Bubob 
412 Dodge St. #5 

West Lafayette, IN 47906 



ELECTROSTATIC 
DISCHARGE 
PROTECTION 
ICR IIECTRONK5 

SELECT 5 BOOKS 
95 

!ELECTRONIC 
CIRCUITS 

VOLUME ONE 

,r,.,., --.1 

(values to $127.70) 1936 $60.00 

and get a FREE Gift! 
Counts as 3 

3329 $29.95 
Counts as 2 

10618 $39.95 
Counts as 2 

2626P $16.95 

2898P $15.95 

( 

.,,0MRlrf1[ 
rteNNICLtN51.r,k 

A1109000. 

3279 $36.95 
Counts as 2 

3031P $17.95 

804P $21.95 
Counts as 2 

(11,101:I.i4.i.t" 

3205 $24.95 

2880P 514.95 

Basic 
I)sptal 

Electronics 

II 
3370 $25.95 

Counts as 2 

3260 $22.95 

For over 25 years, your most complete 
source for electronics books. 

Membership Benefits Big Savings. In addition to this introductory 
offer, you keep saving substantially with members' prices of up to 50% off the 
pubishers' prices. Bonus Books. Starting immediately, you will be eligible 
for our Bonus Book Plan, with savings of up to 80% off publishers' prices. Club 
News Bulletins. 15 times per year you will receive the Book Club News describ- 
ing all the current selections- mains, alternates, extras -plus bonus offers and 
special sales, with scores of titles to choose from. Automatic Order. If you 
want the Main Selection, do nothing and it will be sent to you automatically. 
If you prefer another selection, or no book at all, simply indicate your choice 
on the reply form provided. You will have at least 10 days td decide. As a 
member, you agree to purchase at least 3 books within the next 12 months and 
may resign at any time thereafter. Ironclad No-Risk Guarantee. If not satisfied 
with your books, return them within 10 days without obligation! Exceptional 
Quality. All books are quality publishers' editions especially selected by our 
Editorial Board. (Publishers' Prices Shown) 

FREE when you join 
15 Easy Electronic Projects 
From Delton T. Horn 
Projects you can build -some 
unique, some old favorites - 
from the author's vast treasury 
of electronics know -how. 

32417 516.95 

Mask 
Ié9lctReniCt 

course 

3312 523.95 2613P S17.95 

All books are hardcover unless number 
is followed by a "P" for paperback. 

-I DIt ITJJOTTly 
All -Time Favorite 

Electronic Projects 

ELECTRONIICS BOOK CLUB" 
Blue Ridge Summit, PA 17294 -0810 

Please accept my membership in the Electronics Book Club and send the 5 volumes listed 
below, plus my FREE copy of Delton T. Horn's All -Time Favorite Electronic Projects (3105P), 
billing me $4.95. If not satisfied, I may return the books within ten days without obligation and 
have my membership cancelled. I agree to purchase at least 3 books at regular Club prices 
during the next 12 months and may resign any time thereafter. A shipping /handling charge 
and sales tax will be added to all orders. 

Name 

Address 

City 

State Zip Phone 

Signature 
Valid for new members only. Foreign applicants will receive special ordering instructions Canada must remit 
Lin U currency This order subject to acceptance by the Electronics Book Club PE291 t 

FIBEßOPTICS 
ASYDqLASER 

2981P $16.95 

THE 61í6T 900! ()t. 

ELECTRONICS 
PROJECTS 

1367P $24.95 

Ite,anvg. 

AUCHO EQUIPMENT 

2867P 018.95 

a syr 

3276 $22.95 

qpPRACTICAL }ry_tOAT1pPtS 

2920 029.95 
Counts as 2 

ELECTRONIC 
CIRCUITS 

Ru2tlf t. GN 

J 

. 

. 

oJ 

3138 560.00 
Counts as 3 

2925P $9.95 

ANTENNA 

3270 $32.95 
Counts as 2 

2790P $14.95 

FILTER DESIGN 

3355 $26.95 
Counts as 2 

Ífí62 HOME 
REMOTE COMtPOI 
AUTOMA JS ili 

2735P $16.95 

,14.5idË s , 

ELECTRONICS 
FIX IT BOOK 

2883P $17.95 

(Publishers' Prices Shown) 
-1991 ELECTRONICS BOOK CLUB 
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Integrated 
Electronics: 
Operational 
Amplifiers 
And Linear 

ICs With 
Applications 

by Joseph J. Carr 

ELECTRONICS 
LIBRARY 

Here's a name familiar to 
Popular Electronics readers. 
Joe Carr's expertise is certainly 
not limited to ham radio. In this 
book he tackles the large -and 
growing -field of integrated cir- 
cuits, a "required" subject for 
well- trained technicians. The 
book covers the devices and 
their operation in full detail, with 
an emphasis on practical ap- 
plications in which IC's play a 

major role. 
Because technicians need to 

understand how integrated cir- 

cuits work, as well as how to 

apply them, the book opens 
with a general introduction to 
the fundamentals of linear IC 

technology, with separate chap- 
ters devoted to op amps, 
microwave linear IC devices, 
and high- frequency devices. A 

wealth of applications circuits 
are presented, including timers, 

Integrated Electronics 

Operational 

Amplifiers 

and Linear ICs 

with Applications 

Joseph J, Carr 

signal -processing circuits (such 
as logarithmic amplifiers, inte- 
grators, and differentiators), 
audio circuits, waveform gener- 

ators, and physical - 
instrumentation circuits. Round- 
ing out the subject area are 

chapters on the design and 
construction of DC power sup- 
plies, and on troubleshooting 
discrete and IC circuits. Each 
chapter opens with brief state- 
ment of its objective, 
highlighting the important points 
to be covered, and a "prequiz" 
to help readers test their knowl- 
edge of the subject before 
reading. A point -by -point sum- 
mary and a set of problems and 
questions are included to wrap 
up each chapter. 

Integrated Electronics: Oper- 
ational Amplifiers and Linear 
ICs with Applications is avail- 
able in hardcover for $35.00 
from Harcourt Brace 
Jovanovich, Inc., College De- 

partment, 1250 Sixth Avenue, 
San Diego, CA 92101. 

CIRCLE 81 ON FREE 
INFORMATION CARD 

THE TALKING 
TELEPHONE: And 14 
Other 
Custom Telephone 
Projects 
by Steve Sokolowski 

This book shows readers how 
to transform basic rotary or dial - 
tone telephones with an array of 
state -of- the -art innovations. 
Using inexpensive, easily ob- 
tainable parts, the book shows 
how to add speech synthesizers 
that alert the user to incoming 
calls and read back numbers as 

they are dialed, digital displays, 
music adapters, and sophisti- 
cated control circuitry. Some of 
the projects include a talking 
phone, a late -night phone 
guard, an electronic ringer, a 

flip /flop hold button, a music -on- 
hold adapter, a programmable 
dialer, LED readouts, a melody 
ringer, off -hook detectors, and a 

digital phone lock. The book 
supplies all of the circuit de- 

signs, schematics, and building 
instructions needed, and even 
includes the names and ad- 
dresses of many major mail - 

order component distributors. 

The Talking Telephone: And 
14 Other Custom Telephone 
Projects is available for $17.95 
from TAB Books Inc., Blue 
Ridge Summit, PA 17294 -0850; 
Tel. 1- 800 -233 -1128. 

CIRCLE 98 ON FREE 
INFORMATION CARD 

TECH TIPS #2: 
MICROCOMPUTER 
BUSES OVERVIEW 
from Keithley MetraByte 

The second in a series of tech- 
nical notes from Keithley 
MetraByte reviews bus architec- 
tures such as the PC, PC /AT, 

Micro Channel, EISA, and 
NuBus. Characteristics includ- 
ing bus width (data and 
address), interrupt capability 
(number and type), and DMA 
performance (channels, transfer 

rates, and latency) are dis- 
cussed. In addition, Tech Tip #2 
explores some of the design 
limitations and concerns that 
yielded alternate bus architec- 
tures. 

Tech Tips #2: Microcomputer 
Busses Overview is free upon 
request from Keithley 
MetraByte, 440 Myles Standish 
Blvd., Taunton, MA 02780; Tel: 

508 -880 -3000. 

CIRCLE 82 ON FREE 
INFORMATION CARD 



DXER'S DIRECTORY: 
1990 -91 Edition 
compiled by Fred Osterman 

The expanded edition of this 
"Who's Who" of shortwave lis- 
teners and DX'ers, which lists 
more than 1800 listeners from 
75 countries, addresses two 
problems that have plagued 
DX'ers: lack of communications 
and difficulty in forming radio 
clubs. While it's easy to copy 
signals from around the world, 
it's not easy to find other hob- 
byists in one's own area. This 
book strives to promote friend- 
ships and enhance the hobby 
for those who read it. Listener 
entries include address, call 
sign, radio interest, and club 
affiliations. The directory also 
serves as an accurate source of 
club activity; it includes any size 
club, from well -established na- 
tional organizations to informal 
"get- together" groups of lis- 
teners. More than 125 radio club 
listings are provided, and each 
includes address, coverage, 
publication name, dues, and re- 
strictions. 

The DXers Directory: 1990 -91 

DXER'S DIRECTORY 
1990 -91 EDITION 

COMPILED BY F330 OSTERMAN 

Edition is available for $4.95 
plus $1.00 shipping from Univer- 
sal Radio Research, 1280 Aida 
Drive, Reynoldsburg, OH 
43068; Tel: 800 -431 -3939 or 
614- 866 -4267. 

CIRCLE 83 ON FREE 
INFORMATION CARD 

THE AUDIO SOURCE 
CATALOG 
From Sescom, Inc. 

Reflecting their rapidly growing 

product line, Sescom's current 
catalog has been expanded to 
64 pages of professional audio 
equipment. Included are audio - 
signal processors, direct boxes, 
mic -line drivers, mixers, test 
equipment, transformers, porta- 
ble devices, modules, and in- 

line accessories. The catalog is 

fully illustrated, and contains 
complete product descriptions 
and pricing information. 

The Audio Source catalog is 
available from Sescom, Inc., 

2100 Ward Drive, Henderson, 
NV 89015 -9998; Tel. 

702 -565 -3400; Fax 
702 - 5565 -4828. 

CIRCLE 84 ON FREE 
INFORMATION CARD 

MONTHLY UPDATES OF 
USED 
TEST EQUIPMENT 
from RAG Electronics, Inc. 

These free monthly updates 
highlight RAG Electronics' latest 
arrivals, best values, and one - 
of -a -kind clearance items. Each 
update features test equipment 
from respected manufacturers, 

including Hewlett- Packard, 
Tektronix, and Fluke. A wide 
variety of oscilloscopes, spec- 
trum analyzers, DMM's, power 
supplies, signal sources, en- 
vironmental chambers, and 
more is featured. All used 
equipment is calibrated by 
RAG's NIST -traceable lab for 
performance to the manufac- 
turer's original specifications, 
and comes with a six -month 
parts and labor warranty. 

The monthly updates are free 
from RAG Electronics, Inc., 
2418 Parthenia Street, Canoga 
Park, CA 91304. 

CIRCLE 85 ON FREE 
INFORMATION CARD 

GETTING THE MOST 
FROM YOUR 
PC's HARD DISK 
by J. W. Penfold 

Providing speed and con- 
venience, the hard -disk drive is 

an essential part of any comput- 
er used for serious purposes. 
The hard disk lets the user have 
all applications and data files on 
hand as soon as the computer 

Parts Express 
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. 

#PC- 271 -020 $193517' 95c 
11-9) (10-59) (60-up) 

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

#PC -270 -010 $530 $45° $395 
(1-9) I10-791 1e0-up) 

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

#PC -280 -210 $2730 $2570 
11 3) (4 up) 

girl gm 
340 E. First St., Dayton, Ohio 45402 
Local. 1 -513- 222 -0173 
FAX: 513- 222 -4644 

15" SUBWOOFER 

Dual voice coil. 40 oz. magnet. 6 ohm 
imp 100W RMS, 140W max. Response: 
23-' .2KHz. Resonant frequency: 21 Hz. 
SPL =93 dB 1W11M. 

i PIONEER' 
#PC- 290 -190 $5450 $4980 

(1 -3) (4 up) 

SUBWOOFER XOVER 

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

#PC- 260 -220 

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

#PC- 290 -096 $1850 $1690 

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 
#DTW 100T 125. 

p J 

#PC-270-047 $2750 $248° 
I1-91 (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. 

$2880 $2490 #PC- 500 -021 

15 day money back guarantee $15.00 minimum order We accept 
Mastercard. Visa. Ciscover, and C.O.D. orders. 24 hour shipping 
Shipping charge = UPS chart rate $1.00($3.00 minimum charge) 
Hours 8:30 am- 7:x'1 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. 

,111, 110 

l'11k111.111 t 

CALL TOLL FREE 

1- 800 -338 -0531 
CIRCLE 6 ON FREE INFORMATION CARD 

12" CAST FRAME 
WOOFER 

if 

EMINENCE d 

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. 

#PC- 290 -147 $7280 $6950 
1131 
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Getting The Mos 
From Your 

PC's Hard Disk 

is switched on, and permits 
programs and files to be quickly 
loaded. This book is written 
both for those who are about to 
add a hard disk to their comput- 
ers and for those who are 

already using hard disks. For 
newcomers, the book offers im- 
portant background information 
on hard -disk types and stan- 
dards, formatting and preparing 
disks, and installing DOS. For 
existing hard -disk users, the 
book explains how to organize 
files in subdirectories and use 
batch files, and outlines backup 
and security procedures. The 
information in the book is suit- 
able for IBM PC's and 
compatible computers running 
under MS -DOS, PC -DOS, and 
DR DOS. 

Getting the Most From Your 
PC's Hard Disk (BP280) is avail- 
able for $8.95 (including 
shipping) from Electronics Tech- 
nology Today Inc., P.O. Box 
240, Massapequa Park, NY 
11762 -0240. 

CIRCLE 97 ON FREE 
INFORMATION CARD 

'90/'91 CATALOG 
from Parts Express 

For electronics technicians, en- 
gineers, and hobbyists, this 
catalog is a comprehensive 
source of electronic parts and 
accessories. Included in its 

pages are semiconductors; ca- 
pacitors; resistors; switches; 
speakers and accessories; con- 
nectors; cable and wire; TV, 

CATV, and VCR repair parts; 
chemicals; tools; technical 
books and schematics; alarm 
equipment; and computer ac- 
cessories. 

The '90/'91 Catalog is free 

upon request from Parts Ex- 
press International, Inc., 340 
East First Street, Dayton, OH 
45402; Tel. 513 -222 -0173; Fax 
513- 222 -4644. 

CIRCLE 86 ON FREE 
INFORMATION CARD 

HOW TO BUY OR SELL 
USED COMPUTERS 
from National Computer 
Exchange 

For those who don't require 
cutting -edge technology, used 
computers are a cost -effective 
alternative. This easy -to -read 
brochure from the National 
Computer Exchange 
(NACOMEX) -a nationwide 
brokerage service through 
which individuals and compa- 
nies buy and sell used 
computers -provides an inex- 
pensive way to investigate 
equipment value in nine major 
market segments- Macintosh, 
AT -386, AT -28, XT- compatible, 
PS /2, portables, laptops, Apple 
II, and laser printers. The book- 
let offers advice on how to 
quickly and conveniently buy or 
sell used computers. 

How to Buy or Sell Used 
Computers is free upon request 
from National Computer Ex- 
change, 118 East 25th Street, 
New York, NY 10010; Tel: 

212 -614 -0700; Fax: 
212 - 777 -1290. 

CIRCLE 87 ON FREE 
INFORMATION CARD 

IC PINOUT GUIDE 
from Global Engineering 
Documents 

To help technicians stop wasting 
valuable time hunting down 
connection data they need to 
replace integrated circuits in 

consumer -electronics items, this 
guide makes it easy to quickly 
locate IC- pinout information. In 

it, repair technicians can find IC 

circuit -connection data or pi- 
nouts for more than 175,000 
IC's currently in use worldwide. 
The book also includes a part - 
number locator index, IC de- 
scriptions, function information, 
package -style drawings, and a 

directory of manufacturers. 
The IC Pinout Guide is avail- 

able at a special pre -publication 
price of $99.00 through the end 

of November 1990 (the regular 
list price is $175.00) from 
Global Engineering Documents, 
P.O. Box 19539, Irvine, CA 
92713; Tel: 800 - 854 -7179; Fax: 
714 -261 -7892. 

CIRCLE 88 ON FREE 
INFORMATION CARD 

THE ILLUSTRATED 
DICTIONARY 
OF MICROCOMPUTERS: 
THIRD EDITION 
by Michael E Hordeski 

Reflecting rapid changes in the 
world of microcomputers, the 
third edition of this comprehen- 
sive reference contains more 
than 1200 new entries. Covering 
such fields as microcomputer 
applications, hardware,software, 
desktop publishing, computer - 
aided design, word processing, 
networking, and graphics, the 
dictionary provides up- to -the- 
minute definitions at a glance. 
Numerous illustrations help clar- 
ify and simplify the book's more 
than 9500 definitions, and me- 
ticulous cross -referencing 
directs readers to related terms. 

The Illustrated Dictionary of 
Microcomputers: Third Edition 
is available for $19.95 from 
TPR, Division of TAB Books 
Inc., Blue Ridge Summit, PA 

17294 -0850; Tel. 

1- 800 -233 -1128. 

CIRCLE 98 ON FREE 
INFORMATION CARD 

ELECTROSTATIC 
DISCHARGE 
PROTECTION 
FOR ELECTRONICS 
by Neil Sclater 

Static electricity might seem 
harmless -or just a minor an- 
noyance -but it's responsible 
for millions of dollars in damage 
to electronic equipment each 
year. For anyone involved in the 
assembly, storage, shipment, 
testing, or repair of sensitive 
electronic devices, controlling 
electrostatic discharge (ESD) is 
vitally important. This book pro- 
vides manufacturers, dealers, 

ELECTROSTATIC 
DISCHARGE 
PROTECTION 
FOR ELECTRONICS 

`N. \ E. 

IIIR..rrLVM UMW `.1t`111 `,.'` 1"\\\\M ',TWA t tio /IA/I. 
i /!I/ +d- ,. e - 

,..rOrM.n.-....r... "III: ..//'JrlLu \, /"...II"// : ' 1\ -lil/ \ /.r//f , T 1 r..°1 / ll.i 
i1rIiUlmlrl[1Ialti 

technicians, and hobbyists with 
practical, up -to -date solutions to 
the ESD problem. It takes an in- 

(Continued on page 12) 

FREE 
POPULAR ELECTRONICS 
1990 EDITORIAL INDEX 

FREE COUPON 

Return this FREE coupon together with a No. 10 (business -size) 
envelope on which your name and address appear and to which you 
have affixed a 25 -cent postage stamp and we will send you a copy of 
the POPULAR ELECTRONICS 1990 EDITORIAL INDEX. Send 
your request to: Popular Electronics Annual Index, 500 -B Bi- County 
Blvd., Farmingdale, NY 11735. This is a limited offer so act today! 

THIS FREE OFFER EXPIRES APRIL 30, 1991 

AFTER APRIL 30, 1991 THERE WILL BE 
A $1.00 CHARGE. 

FREE 



How to build a high -paying career, 
even a business of your own, 
in computer programming. 

RICK BRUSH, 
NRI PROGRAMMER/ANALYST 

Start with training that gives you 
hands -on programming experience 
-at home and at your own pace. 
Training that begins with BASIC, 
then continues with Pascal, C, and 
COBOL- today's hottest computer 
languages. Training that even 
includes a powerful IBM -compatible 
computer, modem, and program- 
ming software you keep. 

Start with real -world training. 
The kind of training only NRI 
provides. 
Now with NRI's new at -home training 
in Computer Programming, you can be 
one of today's highly paid, creative 
team of computer wizards who give 
computers the power to carry out an 
astonishing range of business, profes- 
sional, and personal applications. Now, 
with NRI, you can be a computer 
programmer, ready to build a high - 
paying career -even a business of 
your own - making computers do 
anything you want them to do. 

The only programming course 
that includes a powerful 

computer system and 
software you keep. 

Unlike any other school, NRI 
gives you hands -on programming 
experience with a powerful IBM 
compatible West Coast com- 
puter system, including 2400 

baud internal modem, 640K RAM, 
disk drive, monitor, and invaluable 
programming software- BASIC, Pas- 
cal, C, and COBOL -all yours to keep. 

You get the experience and the 
know -how, the computer and the 
software to get to the heart of every 
programming problem, design imagi- 
native solutions, then use your choice 
of four key computer languages to 
build original, working programs. 

No matter what your background, 
NRI gives you everything you 

need to succeed in programming, 
today's top -growth 

computer career field. 
You need no previous experience to 
build a successful programming career 
with NRI training. Indeed, your NRI 
lessons start by walking you step by 
step through the fundamentals, giving 
you an expert understanding of the 
programming design techniques used 
every day by successful micro and 
mainframe programmers. And then 
the fun really begins. 

C, and COBOL. Then, rounding out 
your training, you use your modem to 
"talk" to your instructor, meet other 
NRI students, even download pro- 
grams through NRI's exclusive pro- 
grammers network, PRONET. 

Your career in computer 
programming begins with 

your FREE catalog from NRI. 

For all the details about NRI's at -home 
training in Computer Programming, 
send the coupon today. Soon you'll 
receive NRI's fascinating, information - 
packed, full -color catalog. 

Open it up and you'll find vivid 
descriptions of every aspect of your 
NRI training. You'll see the computer 
system included in your course up 
close in a special, poster -sized foldout 
section. And, best of all, you'll find out 
how your NRI training will make it 
easy for you to build that high -paying 
career -even a business of your own -in 
computer programming. 

You master today's hottest computer languages, gaining the skills you need to 
build programs for a wide variety of real -world applications. 

With your personal NRI instructor 
on call and ready to help, you use your 
computer and software to actually 

design, code, run, 
debug, and 
document 
programs in 
BASIC, Pascal, 

Send for your NRI catalog today. 
It's yours, free. 

If the coupon is missing, write to us at 
the NRI School of Computer Program- 
ming, McGraw -Hill Continuing Educa- 
tion Center, 4401 Connecticut Avenue, 
NW, Washington, DC 20008. 

IBM is a Registered Trademark of the IBM Corporation 

r 
1 AM School of Computer Programming 

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

YES! Please rush me my FREE catalog describing NRI's 
at -home training in Computer Programming. v F l.aóalr.l rr.wr Y.F ln la .ri.t 1" 

.TTT. WirIit 
Only NRI gives you an IBM -compatible computer with modem, 
640K RAM, disk drive, monitor, and software -BASIC, Pascal, C, 

and COBOL -all yours to keep! 

NAME 

ADDRESS 

I 

I 

(please print) AGE 

CITY /STATE /ZIP 
Accredited Member National Home Study Council 

5413 -021 

-J 
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Knight Patrol' " 

Talking Home Alarm Kit 
A high end alarm system at an affordable price! 

Features include: 

State of the art PCF 8200 Speech Synthesizer 
21 Sensor Zones, 2 Arming Circuits 
2 Flve Watt Audio Amplifiers 
Auxiliary Alarm 
Real Time 24 Hr. Clock 
A 10A & 3A Relay Circuit for Sirens, etc. 
Alert /Sleep Monitoring Modes (verbal status) 
Trigger Memory (verbal status) 
Self Diagnostics & Performance Monitoring 
Microprocessor Controlled 
Pleasant Female Voice 
Expandibllity & so much MORE! 

Available as a kit or pre -assembled. fl 

Send $3 for full -line catalog. A 
complete line of peripherals is 
also available. Complete circuit 
board kit $220.00 + $10.50 S & H. 
(CA residents add 6.75% tax) 
Complete systems starting from 
$440.00. Instructional video tape 
(VHS $9.95 + $2.50 S & H). 

Pilndin Electronics 

-Pe protect gour castle" 

CIRCLE 16 ON FREE INFORMATION CARD 

A ÑEVI 

Pocket Reference 
480 pages of tables, maps, 
formulas, and conversions 
and it fits in your shirt pocket 
( 3.2" x 5.4" x 0.6")! 

REF 

$9.95* - 

* Plus $2.00 shipping & handing. 
Colorado residents add 566 tax. 

Small sample of contents 
Air Tool CFM vs PSI Radio Alphabet 
Battery Charging TEN Radio Codes 
Tire Manufacturer Codes Telephone Area Codes 
Lumber Sizes & Grades Lost Credit Card Phones 
Concrete & Mortar Sound Intensities 
Element Tables Wind Chill Factors 
Computer ASCII Codes Frequency Spectrum 
IBM® PC Error Codes Geology Mineral Tables 
IBM® Interrupts-ID Map Glues and Solvents 
80288 Hard Disk Types Bolt Torque Tables 
Printer Control Codes Wood Screw/Nall Sizes 
Electric Wire Size vs Load Math Formulas & Tables 
NEMA Motor Frames Plane /Solid Geometry 
Wire & Sheet Guages Copper /Steel/PVC Pipe 
Resistor /Capacitor Colors Rope Cable and Chain 
Pilot Lamp Specs Tap -Die -Drill Sizes 
Fuse & Battery Specs Sand Paper & Abrasives 
RF Coil Winding Data Weld Electrode & Solder 
Wire Size vs Turns /Inch 3200 Conversion Factors 

Money Back Guarantee - If not completely satisfied, return 
book postage prepaid, in mint condition fora 100% refund! 

Sequoia Publishing Inc. 
Dept 917, P.O. Box 620820 

Littleton, CO 80162 
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ELECTRONICS LIBRARY 
(Continued from page 8) 

depth look at the devices, tech- 
niques, and shielding methods 
currently in use in many compa- 
nies, and shows readers how to 
set up full -scale ESD- control 
programs at their companies. 
The book explores ESD mea- 
surement and monitoring, and 
describes environmental con- 
trols such as proper 
conditioning of flooring and 
work surfaces, regulating hu- 
midity and ionization in the 
workplace, designing static -free 
workstations and protective 
packaging, and built -in compo- 
nent and circuit -board 
protection. For protecting em- 
ployees, the book explains 
personnel training, the use of 
proper tools and accessories, 
and personal grounding tech- 
niques. The ESD -prevention 
techniques described in this 
book can be employed at all 
levels from product design and 
manufacturing to distribution 
management and on- the -job re- 
pair. 

Electrostatic Discharge Pro- 
tection for Electronics is 
available in hardcover for 
$29.95 from TRP, Division of 
TAB Books Inc., Blue Ridge 
Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 
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ECG AUDIO AND VIDEO: 
Replacement 
Parts and Service Aids 
from Philips ECG 

Philips expanded audio- and 
video -product line, which now 
includes a larger selection of 
VCR mechanical replacement 
parts and replacement RF mod- 
ulators, is described in the 
second edition of this catalog 
and cross- reference guide. Con- 
solidating several previous ECG 
publications, the catalog cross 
references 31 popular VCR 
brands and more than 2400 
industry model /part numbers to 
the corresponding ECG replace- 
ment part. It contains illustrated 
selector guides, specifications, 
cross references, and related 
replacement information on a 
variety of VCR modulators, 
opto- sensing devices, pinch 

rollers, idler wheels, assemblies 
and tires, individual belts and 
belt kits, and VHS /Beta replace- 
ment heads. Service aids for 
making fine adjustments to tape 
equipment are also featured in 
the catalog. Included are preci- 
sion adjustment tools, audio 
and video test cassettes, and 
lubricants and cleaning materi- 
als. 

The ECG Audio and Video 
Replacement Parts and Service 
Aids catalog is available from 
Philips ECG, Discrete Products 
Division, 2001 West Blue Heron 
Blvd., Riviera Beach, FL 33404: 
Tel: 800 - 526 -9354. 

CIRCLE 89 ON FREE 
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RADIO PRODUCTION: 
Art and Science 
by Michael C. Keith 

Taking an integrated approach 
to the subject of radio produc- 
tion, this book emphasizes the 
influence of programming on 
the entire mixdown process. 
The insights of more than 100 
broadcast professionals, quoted 
throughout the text, add depth, 
humor, and a sense of reality 
that are often missing in text - 
style books. The book is divided 
into five main sections. In the 
first, a brief history of radio 
production and a look inside a 
modern production studio are 
followed by an examination of 
the skills and qualities needed 
to meet the responsibilities of a 

career in radio production. The 
second section covers studio 
design and equipment, includ- 
ing state -of- the -art digital 
processors, MIDI, and syn- 
thesizers. A discussion of the 
basics of copy preparation and 
good announcer delivery, as 
well as an examination of the 
tape- editing techniques, make 
up the third section. The fourth 



explains how commercials, pub- 
lic- service announcements, 
promos, and features are pro- 
duced. The book concludes 
with a look at several aspects of 
producing noncommercial radio. 

Radio Production: Art and 
Science is available for $29.95 
from Focal Press, 80 Montvale 
Avenue, Stoneham, MA 02180. 
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NEWARK CATALOG 
NUMBER 111 
from Newark Electronics 

This 1280 -page electronics cat- 
alog contains complete 
technical information and di- 
mensions on more than 100,000 
products from 250 leading man- 
ufacturers. Twenty new 
manufacturers are represented 
in this catalog, and more than 
15,000 new products in a variety 
of catagories appear. 

Highlights of Catalog #111 

are a 16 -page, four -color prod- 

Electronics 
nIEO is THIS 

. yIOLh4D 

.en- f+odaAe 1r9m own 

uct section; an easy -to- follow 
"how to" section for using the 
catalog; an expanded surface - 
mount devices section; and an 
indexed premises -wiring prod- 
ucts section. 

Catalog number 111 is avail- 
able from Newark Electronics, 
4801 North Ravenswood Ave- 
nue, Chicago, IL 60640 -4496. 
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ELECTRONIC 
INSTRUMENTS AND 
MEASUREMENTS: 
Second Edition 
by Larry D. Jones and A. Foster 
Chin 

Obtaining reliable, accurate, 
and cost -effective measure- 

monts depends not only on the 
test instrument, but also on the 
technician's ability to select the 
right instrument, use it properly, 
and interpret the measurement 
data. 

This book provides the infor- 
mation needed to gain an 
understanding of the basic theo- 
ry of operation and the 
capabilities and limitations of 
test instruments. An emphasis 
is placed on laboratory practice, 
and the lab experiments that 
are offered in the book are 

designed to help readers de- 
velop proficiency in the use of 
laboratory -quality instruments. 

The book provides a com- 
prehensive introduction to 
instrumentation; electrical units; 
measurement standards; and 
the selection, care, and use of a 

wide range of test equipment, 
including AC and DC meters, 
oscilloscopes, signal gener- 
ators, transducers, recording 
instruments, and signal ana- 
lyzers. Discussions of digital 
instruments include a com- 

parison of digital and analog 
meters, digital multimeters, 
electronic counters, and analog - 
to- digital converters. Other top- 
ics that are discussed in the 
book include fiber optics and 
troubleshooting. 

Electronic Instruments and 
Measurements is available in 
hardcover for $47.00 from Pren- 
tice Hall, Englewood Cliffs, NJ 
07632. 
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ELENCO & HITACHI PRODUCTS 
AT DISCOUNT PRICES 

4-4" 
RSOs (Real -Time 8 Storage Oscilloscopes) From HITACHI 

The RSO - Its the new solution 
View, Acquire, Test, Transfer ono Document Your Waveform Doto 

NFw? 

IOOMSS (25MSa on 4 Channels sriuüaeeouslyi. 100MHz, 41r x 1h .2kw, 2cn., Ikw s Sch. VC-6145 f 4,695.00 

40MSS, 10CMHz, 4kw , 1 ch , 2kw , 2011. 

20 M Sr 5. 509W, 2 k w r 2c n 

VC-6045 

VC-6025 
f 3,049.00 

s 2,295.00 

20MS5, 506H, 2kw v 20^ VG6024 f 2,049.00 
20MS /s. 20MHz, 2kw s 2011 VC-6023 61,749.00 
RSOs from Hitachi feature such functions as roll mode, averaging, save memory, smoothing, interpolation, pretriggenng, 
cursor measurements, plotter mtedace, and RS-232C interface. Wdh the comfort of analog and the power of dgaal. 

V.212 Hitachi Portable Scopes 

e a e . Dc lo 21MHZ function, Alternate magnifier Junction 
Dual Channel V-525 CRT Readout, Cursor Was 51,025 

V-422 40MHz Dual Trace $795 V-522 east Modal $895 

+ a 

ea 
$435 DC to SOMHz, 2- Channel, DC offset 

V.523 Delayed Sweep 

20MHz Elenco Oscilloscope 
$375 

MO -1251 
Dual Trace 

Component Tester 
6' CRT 
XVV Operation 
TV Sync 

2 el Probes 

All scopes include probes, schematics. operators manual. and 3 year (2 yrs for Elenco scopes) world wide warranty on pans B labor. 
Hitachi scopes. Call or write for complete specifications on these and many other fine oscilloscopes 

$995 

FREE DMM 
with purchase of 

ANY SCOPE 

SCOPE PROBES 
P -1 65MHz. lx, 10x 519.95 

P -2 1COtrell-tx, lx, 10x 523.95 

Compact Series Scopes 

Delayed Sweep 
Lightweight (131bs) 

2mV Sens 

3 Yr Warranty 

Model V.1065 
Shown 

This series provides many new functions such as CRT 
Readout, Cursor measurements (V1085/1065/665). 
Frequency Ctr (v.lo85), Sweeptime Autoranging and 
Trigger Lock using a 6 -inch CRT. You don't feel the 
compactness in terms of performance and operarán. 

V -660 60MHz Dual Trace 
V -665 60MHz Dual Trace w/Cursor 
V -1060 100MHz Dual Trace 
V -1065 100MHz Dual Trace w/Cursor 
V -1085 100MHz Quad Trace w/Cursor 
V -1100A 100MHz Quad Trace w /Cursor 
V -1150 150MHz Quad Trace w/Cursor 

Elenco 35MHz Dual Trace 

91,195 

51,345 
51,425 

S1,695 
S2,045 
82,295 
52,n5 

$495 
MO -1252 

High luminance 6- CRT 
1mu sensitivity 
6KV Acceleration Voltage 
tons Rise Time 

X -Y Operation 2 Axis 

Delayed Triggering Sweep 

Includes 2 P.1 Probes 

any accessories available for all 

WE NOW 
CARRY 

COMPLETE LINE 
OF 

FLUKE 
MULTIMETERS 

Models 
21F 83 
23F 85 
25F 87 
27F 80506 
73 80606 
75 80626 
77F o More 

CALL FOR 

SPECIAL PRICING 

Tme RMS 4 1/2 
Digit Mumme4er 

M -7000 

$135 
05% DC Accuracy 

I% Resistance 
with Freq. Counter 

and deluxe usa 

Function Generator 
;' Bbx 

89600 
I 

$28.95 

Provdes sine, triangle, square 
wave from giz to IMHz 

AM or FM capability 

Soldering Station 
Temperature Controlled 

SL -30 $99 
Diegmeredusrppleay 

Tertp 
r io 

ea 

C Current Meter A r 

ST -1010 

$69.95 

1000 Amps 

Data 4 Peak hold 

8 Functions 

Deluxe Case 

10 Function 
Multimeter 

CM -365 

$65 
AC . DC Vollage 4 Amps 

Resistance l0 2000+40 

Diode, Logic. 6 Trans lost 

Capacitance lo 200u11 

Digital Capacitance Meter 
Loa CM -1550 IF $58.95 

of 

9 Ranges 
Ipl- 20,000uá 

5% basic aay 
Zero control 

with case 

Triple Power Supply XP -620 
Assembled 665 

Kit $45 
2 to 15V at IA, 

.2 to.150M in 
(a 4 ro 30V or IA) 

and 5V al 3A 
Contais sol the desired features la doing experiments. 

Features shod circuit protection, Si supplies. 

- " 441; 

Color Convergence Generator 
SG-200 

Finest in the industry 
10 rock steady patterns $69.95 

Decade Eton 

89610 or 

#9620 

$18.95 
09610 Resista Blot 

47 ohm lo lu s 100K pa 
19620 Capacita Blox 

47p1 to rOMF0 

Digital Triple Power Supply XP -765 

$249 
0-20V ai IA 
o 2ov ai 1A 

5V al sA 

Fuly regulated, Shoo circus protected worth 

2 lime control. 3 soparai0 supplies 

AP -669 with Analog Meters $175 

Digital LCR Meter -, LC -1901 

5125 
Measures 

Coils 1011,200H 

Caps Ip12tlON 

Res 0í20M 

Wide Band Signal Generators 
SG -9000 

$129 
RF Reg t 006-150MHz 

AM Modulation al I KHz 

Variable RF output 

SG -9500 w Digital Display and 150MHz 0011f -In Counter $249 

10MH2 Oscilloscope 
S.3000 

$275 
rOM4 DC or AC 

ed V 

sweep 
en 6 Ha 

Reads VMS 8 Frai 

Quad Power Supply XP -580 

$59.95 
2,205 at 2A 

12V 1A 

5V al 3A 
iz- t _ -5V at SA 

Fully regulated a sewn cued protected 

0P -575 without meters 539.95 

GF -8016 Function Generator 
with Freq. Counter 

$249 
Sine, Square, Tnangle 

Pulse, Rome 2 to 2MHz 
Free Counts .1 . 10MHz 

GF -8015 without Freq. Meter $179 

Temperature Probe 
M -110CF 

® ) $29.95 
Mala 

Fas most 
58F 302F dgail mudimMas 

Autoranging DMM 
M -5000 

545 
9 Fond 
Merry and 
Data told 
1/2% base act 
316 let LCD 

LEARN TO BUILD AND PROGRAM 
COMPUTERS WITH THIS 0171 

INCLUDES: All Pars, Assembly and Leaven Manual 

Model 
MM -8000 

$129.00 

u 
Sarong Iran eaatl, you burn a compete swam W Aeraoalater 
earner aad eayoumW 4a sob RAMe.ego O0 idrune9Oa,.,o Praos- 
sa, whM uses smile maeN,e Wgtege m IBM PC. You cola wee, 00 
lope lssuctions aoes aaaeab monad end wow erne 

am nit 
output 

Tema you di 
t 10011w d output pats mmpewr erns Rued year owe keybooe about new 

Iew scan keyboard and dap* No avows compeer 
knowledge required Smote easy b understand Malmo, teaches you 
to ewe n machine language 

ROBOTICS KIT FOR MOVE (MM -6010) 57115 

WE WILL NOT BE UNDERSOLD! C & S SALES INC. 15 Day Money Back Guarantee 
UPS MaShipping: 48 stales 5xä 1245 Rosewood. Deerfield, IL 61!015 2 Year Warranty 
($10 Max) IL Res., 7% lax (8001 292 -7711 1708) 541 -0711) WRITE FOR FREE CATALOG 
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