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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. 

GREAT PAPERBACKS AT SPECIAL PRICES 

Test Equìn,ont 
Construction 

BP267 -HOW TO 
USE OSCILLO- 

n°''"`°0" SCOPES AND w om«i.0 
OTHER TEST EQUIP- 
MENT $6.95. Mas- 

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. 

oiaoeiAmro BP245- DIGITAL 
Protects 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. 

tering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 
and functions. Other 
equipment is also de- 
scribed. 

IIIMRMz. ll IIIY 

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. 

L 1 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. 

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. 

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

AConoW 
tnnoduceontoOS/2 
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'BP257 -INTRO TO 
AMATEUR RADIO 
$6.95. Amateur is a 

nique and fascinating 
hobby. This book gives 
he newcomer a com- 

prehensive and easy to 
understand guide to 
the subject. 

An Ie1rcAYeLCn to 

taue.n..o.r. and 
OWPr 

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

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. 
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rl PCP102- 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. 

I 1 
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 are 
tabulated in alpha -numeric sequency by technical specs. Includes power diodes, 
Thyristors, Triacs, Power Transistors and FET's. 

BP234- TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 

BP235. Book covers more than 1400 JEDEC. JIS, and brand -specific devices. Also 

contains listing by case type, and electronic parameters. Includes Dadington 
transistors, high -voltage devices, high- current devices. high power devices. 

El 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. 

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

BP184 -INTRO TO 68000 ASSEMBLY LANGUAGE $6.95. The 68000 is a 

great new breed of microprocessor. Programming in assembly language increases 
the running speed of your programs. Here's what you need to know. 

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

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 a TRIACS $5.50. Build pri- 
ority indicators, light modulators, warning devices, light dimmers and more 

LI 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. 

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

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

BP185- ELECTRONIC SYN- 
THESIZER CONSTRUCTION $5.95. 
Use this book to learn how to build a 
reasonably low cost, yet worthwhile 
monophonic synthesizer and learn a lot 
about electronic music synthesis in the 
process. 
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THE DIGITAL GUESSING GAME 
The lines are being drawn for a battle that seems sure to 
reshape the home -recording marketplace. We don't know who 
will win, but it's a good bet that at least some consumers will 
be among the losers. 

To bring you up to date: For years, the Philips- developed 
compact cassette has been the dominant medium for home 
recording and for portable audio. While that medium is not 
without significant flaws (a high noise level, for one), its 

convenience has made it an overwhelming success, at least 
among non -audiophiles. 

Its success was so complete that compact cassettes even 
withstood the introduction of the CD. Using digital techniques, 
that non -recordable medium offered audio quality that could 
not be matched by tape or vinyl. CD's soon replaced records 
on the shelves of most stores, but they did not replace 
compact cassettes. For many consumers, the compact 
cassette's convenience, especially for portable use, was more 
important than the CD's superior sound quality. 

Perceiving a need that may or may not exist, the electronics 
industry began to look for a new product -one that would 
combine CD -like sound with compact- cassette -like 
convenience and recordability. The first entry was digital audio 
tape (DAT), an audiophile -quality product with a price tag to 
match. Then, this past winter, Philips introduced the more 
modestly priced digital compact cassette (DCC). Now, Sony 
has announced a third recordable digital medium, the Mini 
Disc (MD). For a full report on the MD, turn to page 39. 

The stage is now set for a three -sided format war beginning 
sometime next year when DCC and MD hardware arrives on 
stores' shelves. All three formats have their advantages, and 
drawbacks, so only time will tell which will survive; although if 

consumer confusion (not to mention the fear of getting stuck 
with obsolete and non -supported hardware) is high enough, 
it's possible that ultimately none may make it. 

The consumer -electronics graveyard is filled with products that 
though highly touted at first, failed due to consumer apathy, 
consumer confusion, inadequate marketing, or just poor 
performance. Whether DAT, DCC, and /or MD will join the 
quadriphonic amplifier, the 8 -track tape deck, the CED /VHD 
videodisc player, and the Beta VCR in the backs of unlucky 
consumer's closets is still anyone's guess. 

Carl Laron 
Editor 



0730 
!.:1"-T7147-1! _ 

.is 

We Have QUALITY PARTS We Have DISCOUNT PRICES We SHIP FAST 

kJ:5:D 
Highest Quality Metal 

C -60 Cassettes (Erased) 
Premium quality metal 
tape In C -60 cassettes 
(30 min. per side). One 
of the finest "brand -name" 
tapes on the market, in 

durable, clear plastic transport mechanisms. 
Recorded and bulk erased, the record- protect 
tabs have been removed and therefore, need to 
be taped over to re- record. Audiophiles will ap- 
preciate the wide dynamic range of this tape. If 

your cassette deck has a "metal" setting you will 
hear the difference. A real bargain) 
CAT# C -60M $1.25 each 10 for $10.00 

SWITCHES 
Dip P.C. Pushbutton 

ITT Schadow Digfast 
Series SE 
S.P.D.T. momentary 
pushbutton. Mounts in 
14 pin DIP configuration. 
Designed for low current switching appli- 
cations. Grey keycap is 0.68" X 067". 

CAT it PB -28 $1.00 each 
10 for $9.50 100 for $85.00 

Pushbutton Switch 
SMK Manufacturing 
0.47" square black pushbutton. 
SPST normally open. 4 p.c. pins 
for mounting. Ideal for low current 

switching applications. CATS P8 -29 
5 for $1.00. 100 for $15.00 

Rotary BCD Switch 
EECO # 2310 -02G (11NÍ 
BCD 10 position 
rotary switch. DIP configuration fits In 

standard 8 pin I.C. socket. Right angle 
style. Screwdriver actuation. 0.42" cube. 

CATS RDIP -2 $1.75 each 
10 for $16.00. 100 for $145.00 

Miniature Toggles 
Rated: 3 amps @ 120 Vac 

S.P.D. T. (ON -ON) P.C. mount 
CAT# MTS -4PC $1.00 each 
10 for $9.00- 100 for $80.00 

S.P.D.T. (ON -ON) solder lugs 
CAT# MTS-4 $1.35 each 
10 for $12.50 - 160 for $110.00 

D.P.D.T. (ON -ON) solder tugs 
CAT# MTS-8 $7.75 ea. 10 for $15.00 
D.P.D. T. (ON -ON) P.C. mount 
CAT# MTS -APC $2.00 ea. 10 for $17.50 

TOUCH DIMMER 

The "brain" 
part of the 
"LITE 
TOUCH" 
touch dimmer, 
when connected to any lamp, will turn it on 
and off and change the brightness level when 
any metal part is touched. We don't have the 
wiring harness that originally connected this 
to the lamp, but we can provide a simple 
hook -up diagram and instruction sheet. The 
solid -state circuitry is contained in a thermo- 
plastic box 1.91" X 111" X 0.835 ". 

CAT* DMR -1 $3.50 each 

PHOTOFLASH 
CAPACITOR 

Rubicon CE 
210 Mfd 330 Volt 
photoflash 
capacitor. 
0.79 dia 
X 1.1" high. These are new 
capacitors that have been 
prepped with 1.4" black and 
red wire leads soldered to the 
terminals. CATS PPC -210 

$1.25 each 10 for $11.00 
100 for $100.00 

Large quantities available. 
Call for pricing. 

INFRARED SECURITY LIGHT (AS -IS) 

Electriko # SIL -101 - Experiment with infrared sensors with 
these outdoor security lights. Contain lots of interesting 
components, and IR detector, photoresistor, relay, 
transformer. IC's. voltage regulator, capacitors, trimpats 
and other goodies. Returned to the distrbutor for variety 
of reasons, we've found that most of them work to some 
extent. We don't want to test them and would prefer to 
sell them "as -is" at a greatly reduced price. Mounts to any 
standard electrical junction box. Infrared sensor detects 
movement up to 65 feet and turns on lights. Sensor can be 
adjusted for sensitivity and duration of lighting. The position 
of the sockets and the infrared sensor can be easily adjusted. 
Will handle two 150 watt PAR 38 lamps. Suitable for wet locations. 
Bulbs not included.CAT# IL -101 $7.50 each 

HALL EFFECT SENSOR 

Microswnch #SS41 
Tiny, solid state switch l 
reacts Instantly to 
proximity of magnetic field. 
Operates at extremely high speeds. up to 
100 khz. Case size: 0.12" X 0.17" X 0.06" 
thick. 4.5 Vdc to 24 Vdc supply voltage. 
10 ma. sink type digital output. Operating 
gauss - 15 to 40. P.C. leads. 

CAT# HESW -2 75c each 10 for $6.50 
100 for $60.00 1000 for $500.00 

3 1/2" DISKETTES 

RECHARGEABLE 
BATTERIES 

TELEPHONE KEYPAD 
12 button telephone - - 

keypad. Ivory finish. C E C; 
2.83"x2.2"s0.58 "thick. G.F 
Matrix encoded. E E EE 

Ideal for telephone or E Ç 
security keypad. --- 
CAT # KPT -1 $1.00 each 10 for $9.00 

OPTO -SENSOR 
TRW /Optron A OPB5447.2 
IR emitter /sensor pair in 
Rectangular package with 
28" color coded leads. 
CATS OSR-4 2 for $1.00 

6 Volt I Amp /Hour 
Japan Storage Battery Co. 
Portalac 
# PE6V1 
6 Volt 1 Ah 
rechargeable 
sealed lead -acid 
(gell cell). 2" X 1.635" X 2" ht. 
Batteries are prepped with 5" 
black and red leads terminat- 
ed with 2 pin connector. 

CATS GC -61 $4.75 each 
10 for $42.50 

Nickel -Cad 

AAA SIZE $1.50 each 
1.2 volts 180 mAh 
CAT# NCB -AAA 

AA SIZE $2.00 each 
1.25 volts 500 mAh 

CATS NCB -AA 

AA SIZE $2.20 each 
WITH SOLDER TABS 

CAT* CB -SAA 

C SIZE $4.25 each 
1.2 volts 1200 mAh 

CATS NCB -C 

D SIZE $4.50 each 
1.2 volts 1200 mAh 

CATS NCB -D 

Quality, double-sided 
3 1/2' diskettes. These 
diskettes were recorded, 
but never used. Flip the 
write -protect tab to off 
position and use for your 
own data storage 
at a fraction of the cost of new diskettes. 
CAT# DTS-1 $1.00 each 10 for $9.00 

AUDIO SLIDE POT 
Dual 1K audio. 
3 1/2" long. 2 1/2" slide 
CAT# ASP -1 KD 
Reduced to 505 each 

100 for $40.00 

I.E.C. POWER CORD 

6 foot BLACK, SPH -386 jack to 3 prong 
molded A.C. plug. Fits most computers, 
computer terminals and test equipment. 

CATS LCAC -C6 $3.00 each 

FLASH ASSEMBLY 
New compact flash 
assemby from a 
U.S. manufacturer of 
cameras. Operates 
on 3 Vdc and measures 
2 1/2" x 1 1/4". Ideal for use as a strobe. 
warning light or attention getter. Includes 
hook -up diagram. CATS FSH -1 $3.75 each 

10 for $35.00 100 for $325.00 

P.C. RELAYS 
The following 
relays all have 
p.c. pins for 

both input and 
output as well 
as quick -connect terminals 
on the output. 1.5" X 1.05 
X 1.08 ". UL 8 CSA listed. 

12 Vde, SPDT 
Potter 8 Brumfield # 
T91R5D22.t2 -02 

12 Vdc, 155 ohm coil. 
Normally open contacts rat- 

ed 20 anps.Normatly closed 
contacts rated 10 amps. 

CATS RLY -31 $2.50 each 
10 for $22.50 

12 Vdc, SPST N. O. 
Potter d Brumfield # 
T91R5D22 -12.01 

12 Vdc, 155 ohm coil, 
S.P.S.T. normally open con- 

tacts rated 30 amps. 
CATS RLY-32 $2.00 each 

10 for $18.00 

L.E.D.'s 
Standard JUMBO 

Diffused T 1 -3/4 size (5 mm) 

RED C ED -1 

10 for $t.50. 100 for $13.00 

GREEN CATS LED -2 
10 for $2.00. 100 for $17.00 

YELLOW CAT# LED-3 
10 for $2.00 100 for $17.00 

FLASHING LED 
W/ built in flashing circuit 
5 volt operation. T 1-3/4 
(5mm) fa 

RED $1.00 each 
CATS LED-4 10 for $9.50 

GREEN $1.00 each 
CAT* LED -4G 10 for $9.50 

YELLOW $1.00 each 
CAT# LED -4V 10 for $9.50 

LED HOLDER 

Two piece holder. a a 
CAT# HLED 10 for 65c 

KITS 
L.E.D. FLASHER KIT 

Two L.E.D.'s flash in , i _ 0- 
bater a9volt 
battery attached. 
This kit includes a 
p.c. board, all the parts 
and instructions to make a simple flash- 
er circuit. A quick and easy project for 
anyone with basic soldering skills. 
CATS LEDKIT $1.75 per kit 

LE.D. CHASER KIT 
Build this variable 
speed led chaser. 
10 leds flash 
sequentially at 
whatever speed 
you set them for. 
Easy to build kit Includes pc board. 
parts and instructions. Ideal for special 
lighting effects, costumes, etc. Oper- 
ates on 3 to 9 volts. PC board is 5" X 

2.25". A great one hour project. 
CATS AEC $6.50 each 

STEPPING MOTOR 
CONTROLLER KIT 

Learn about 
stepping 
motors while 
building this 
simple circuit. 
Includes circuit board, stepping motor 
and all parts except 12 Vdc power 
supply. CATS SMKIT $18.00 each 

METRONOME KIT 

íLE6;li>i:x 
-040, - 

This simple device can be set to click 
from 20 to 1,000 beats per minute. 
Easy to build, includes circuit board, all 
components and instructions. Oper- 
ates on a 9 volt battery (not included). 
CATS METRO $3.75 each 

PHOTO RESISTOR 
1,000 ohms bright light. 
16K ohms dark. 
0.182" dia. X .08"high. 0.18" long leads. 

CATS PRE -7 2 for $1.00 
100 for $45.00 1000 for $400.00 

ORDER TOLL FREE 1- 800 -826 -5432 
FAX (818) 781 -2653 INFORMATION (818) 904 -0524 

Call Or Write For Our 
Free 64 Page Catalog 

Outside the U.S.A. send $2.00 
postage for a catalog. 

Minimum Order$10.00 All Orders Can Be Charged To Visa, Mastercard 
Or Discovercard Checks and Money Orders Accepted By Mail California, Add 
Sales Tax Shipping And Handling $3.50 for the 48 Continental United States - 

All Others Including Alaska, Hawaii, P.R. And Canada Must Pay Full Shipping 
Quantities Limited No C.O.D. Prices Subject to change without notice. 

DISCOVER 

V/SA 

MAIL ORDERS TO: ALL ELECTRONICS CORP P.O. BOX 567 VAN NUYS, CA 91408 
CIRCLE 10 ON FREE INFORMATION CARD 
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JUMPING SHIP? 

Since 1966, except for a brief 
period several years ago when 
you tried to emulate a computer 
magazine, I have been a faithful 
subscriber to Popular Elec- 
tronics because I enjoyed the 
electronic articles and projects, 
and columns such as Think 
Tank, Circuit Circus, etc. 

However, I have a bone to 
pick with you. If I want to read 
about computer language and 
game software, such as fea- 
tured in your Computer Bits and 
Fun Software columns, I will buy 
and read computer magazines! 
I do not want to read computer 
articles in my electronics maga- 
zines, unless they are electronic 
projects such as "A Telephone - 
Operated Switch for your Com- 
puter." 

Have you opened the door to 
become just another computer 
magazine, as you did a few 
years ago? Is your memory so 
short that you do not realize that 
a second transition to a comput- 
er magazine will end as it did 
with your first transition, when 
most of your subscribers des- 
erted you? 

If you insist on being comput- 
er- oriented, I will join the throng 
that will say "Aloha Oe" to Pop- 
ular Electronics for the 
second, and probably final, 
time. 
A.L.M. 
Honolulu, Hl 

Have no fear, the transistion you 
speak about was done under a 
previous ownership, and is a 
move that we have no plans of 
duplicating. We will continue to 
cover computer software as it is 
a topic that many electronics 
hobbyists find interesting, but 
we don't anticipate expanding 
that coverage beyond what you 
currently see.- Editor 

PARTS AVAILABILITY? 

I've been reading Popular Elec- 
tronics for a few years now, 
and I really like the projects that 
appear in its pages. But I won- 
der about the longevity of 
availability of parts and circuit 
boards for those projects. 
Sometimes I look back at proj- 
ects in older issues thinking 
that, if I could still get the parts 
and boards, I would like to build 
them. 
R.W.B. 
Richmond, CA 

LETTERS 

That depends on the project. 
We have no control over parts 
suppliers. Sometimes parts and 
boards are available for years; 
other times, just a few months. 
Your best bet is to do your 
research before you buy any- 
thing, starting with the supplier 
of the board and any spe- 
cialized parts.- Editor 

A HANDY PROJECT 

Each month, Popular Elec- 
tronics comes up with several 
interesting projects, including 
those in Think Tank and Circuit 
Circus. About the best and 
handiest project I have seen in 

a long time was Charles Rakes' 
"Sure-Luck Ohms" in the April 
1991 issue. It's a great work- 
bench addition. I was going to 
hard -wire the project, but I was 
glad that I sent for the PC board 
(quite a few wires). I've worn out 
two or three Radio Shack re- 

sistor color code decoders. 
(Even with the decoder, it some- 
times requires a calculator.) 
With the Sure -Luck Ohms Box 
you just twist three knobs to 
match the colors on the resistor, 
press a button, and, presto, you 
have the value of the resistor 
shown in lights. If you know the 
value you want, but don't know 
the colors, just turn the knobs 
until the correct value lights up, 

and you automatically have the 
colors required. 

The box is sitting by my 
DMM, and I know I will get 
much use from it. 

B.M. 
Gold Bar; WA 

ELECTRO GUARD 
INSTALLATION 

Thank you for a fine magazine, 
in general. However, I must 
point out an error in the May 
1991 Gizmo section that I feel 
should never have been made 
by someone qualified to write in 

Popular Electronics. 
A product called Electro 

Guard was reviewed, and an 
alleged error in their installation 
procedure was pointed out. I 

have not seen their manual, but 

the wording of the problem 
leads me to believe that 
whoever wrote the article 
doesn't understand how to wire 
a service entrance box. 

The author stated, "A figure 
illustrating how the hookup is 
done shows the hot wires con- 
nected to breakers that are on 
top of one another -that is, on 
the same side of the incoming 
line- rather than across from 
one another." With rare excep- 
tion, all modern main panels are 
set up with a staggered main 
bus, which mechanically puts 
two full -size adjacent breakers 
on opposite sides of the line. 
The exception that should be 
pointed out is the possibility of 
someone mistaking a Pig- 
gyback breaker, or two slim 
breakers found in some G.E. 
and similar boxes, as "adjacent 
breakers." While they are cer- 
tainly beside each other, they 
are on the same side of the line. 
I can only hope that the Electro 
Guard manual is correct in its 
pictorial diagram, because that 
is what most people will tend to 
use. 

Personally, if I were to use 
such a device, I would use the 
red /black indicated wires on a 
240 -volt breaker so that when 
the device trips or is turned off, 
both sides of the Electro Guard 
would be disconnected. The 
possibility to back -feed one 120 - 
volt circuit with the other side of 
the line under some conditions 
could exist internally in the de- 
vice. 

Finally, I would like to point 
out what I consider a major 
philosophical question regard- 
ing electronics hobbyists 
repairing or working on their 
own home wiring. As the old 
saying goes, "A little knowledge 
is a dangerous thing." I am not 
calling your readers dumb. I am 
sure many of them could whip 
my socks off in the knowledge 
department. However, it is very 
hard even for most people in my 
business (professional electri- 
cians) to keep up with this 
equipment and how it should be 
connected. Just learning the 
N.E.C. requirements and local 

rules is a staggering task. There 
are even legal and insurance 
implications: A fire or electrocu- 
tion after performing your own 
home wiring could result in a 
shift of liability from the home- 
owner's insurance carrier to the 
homeowner. Is the risk worth it? 

Hire a professional electrician 
to evaluate and install equip- 
ment like this. The service 
entrance is no hobbyist or 
weekend -mechanic proving 
ground. It is hazardous to your 
health. 
L.E.Y. 
Cincinnati, OH 

You're right. The installation in- 
structions were, indeed, correct. 
We couldn't see the internal 
structure of our service panel, 
and made incorrect assump- 
tions based on what we could 
see. We still installed the Elec- 
tro Guard correctly, however, 
because we measured for 240 
volts between two convenient 
breakers on opposite sides of 
the box before we proceeded 
with the installation. You are 
also correct in saying that a 
professional electrician wouldn't 
make our mistake, and we like 
your suggestion about installing 
the Electro Guard across a 240 - 
volt breaker. However; the Elec- 
tro Guard is sold as a 
consumer -installable device (al- 
beit with suggestions that a 
professional may be needed). A 
hobbyist who is knowledgeable 
about safety precautions, and is 
careful to follow them, should 
be able to install the Electro 
Guard without any problems. - 
Chris E. O'Brian 

MORE ON SIGNALS 
FROM SPACE 

The hope of finding exceptions 
to known physical laws springs 
eternal. Remember the efforts 
to read paranormal implications 
into Kirlian photographs? Now, 
the talk of signals from space 
through a previously unknown 
medium seems to fall into the 
same category. 

The author of the April article, 
Are We Receiving Biological 



Signals from Outer Space ?," 
suffers from no doubts. He 
claims outright that experiments 
have "... confirmed the exis- 
tence of biological signals as a 
new, non -electromagnetic real- 
ity." 

Here, the term "biological sig- 
nals" is used in a sense quite 
different from its usual use in 

existent extensive literature, 
wherein it has nothing at all to 
do with signals from space. But 
that is a minor point. The real 
question is does the author 
present enough proof to confirm 
what it is that he means to say. 

Unfortunately, his exposition 
is rather muddy. How do the 
experimenters know that the 
sensors are not responding to 
electrical or micro -climatic influ- 
ences? And what in the world is 

meant by "pictures" expanding 
as they travel through space? 
Does that mean that only a 

small detail of the whole picture 
can be decoded because of the 
small area of the detectors 
used? Furthermore, if the signal 
is distinguished only by "dis- 
crete intensity modulations," 
then the carrier, which con- 
tinues between periods of 

modulation, can only be charac- 
terized as noise, inasmuch as it 

is irregular but conveys no infor- 
mation. Would highly intelligent 
bei-1gs use noise as a carrier? 
Above all, regardless of the 
scanning method used, how is 

a picture derived without benefit 
of separately distinguishable 
timing or clock signals? That 
violates information theory; you 
can't get more out of a signal 
thafl you put in. 

Finally, the fact that image 
enhancement brings out images 
is scarcely convincing. There 
are patterns in any kind of disor- 
der. Think of the "man in the 
moon" the "great stone face," 
the canals on Mars, etc. (Statis- 
ticians brand any purportedly 
random series of numbers as 
actually non -random if runs do 
not occur.) 

It takes a true believer to 
conclude, in the face of all this, 
that a vague likeness of an arm 
in an image suggests that the 
human form is the standard of 
the universe. 

Cr is the whole article an 
Apr I Fool's put -on? 
W.C. 

Beverly Hills, CA 

HAVES AND NEEDS 

I have an Eico model 322 signal 
generator, serial number 10448, 
that was used only a few times. 
I'm looking for a service manual 
for the instrument, and would 
appreciate any help in finding 
one. Thank you. 
Darrell Crimmins 
6025 NW Westside Road 
McMinnville, OR 97128 

I have a visually impaired friend 
who is looking for instructions 
on how to invert the video on a 

black- and -white video camera. 
The solution would need to be a 

switch, so that he could go 
between normal and inverted 
and get the most readable im- 

age. White type on a black 
background is easier to see. 
The switch would be handy 
when the type is already re- 

versed to white on black. 
Mark McMahan 
P.O. Box 1163 

Jamestown, NC 27282 -1163 

I am a partially disabled veteran 
and I'm trying to set up my own 
test bench. If any of my fellow 
readers in the San Francisco 

Bay area can help me find old 
but working test gear it would 
be most appreciated. 

Edward J Matthews 
402 Broadway #42 

San Francisco, CA 94133 

I am trying to locate a Reticon 
analog delay chip-either 
SAD -512 or SAD -1024- neither 
of which is still in production. 
The SAD -1024 was sold at one 
time by Radio Shack as part 
#276 -1761. If anyone knows 
where I can purchase either or 
both of these devices, please 
contact me. Thank you. 
Richard Marshall 
P.O. Box 3256 
Easton, PA 18043 

Do you have a question, comment, 
complaint, or compliment about 
something you've read in Popular 
Electronics? Then why not write to: 

Letters 
Popular Electronics Magazine 
500 -B Bi- County Blvd. 
Farmingdale, NY 11735 

We're waiting to hear from you! 

12" Subwoofer Box 

The perfect high volume cabinet 
for dual voice coil subwoofers. 
Box comes with pre -cut woofer 
and port holes. Cabinet volume: 
2 cu. ft. with dual ports. Charcoal 
carpet. Dimensions: 13" (H) x 13" 
(D) x 30" (W). Net weight: 29 lbs. 

#PK- 260 -495 
0= 

Each 

12" Pyle Woofer 

12" Pioneer Subwoofer 

¡D PIONEER' 
12" super duty, dual voice coil 
subwoofer. 30 oz. magnet, 2" voice 
coil. 100 watts RMS, 145 watts max 
power handling capability. 6 ohm 
impedance (4 and 8 ohm compatible). 
Sensitivity: 89 dB 1W/1M. Response: 
25 -700 Hz. QTS= .31, VAS= 10.3 cu ft. #PK- 270 -085 $2530 Net weight: 6 lbs. Pioneer #A3OGU30 -55D. 

(1-3) 

800 Hz Horn 

Piezo midrange/tweeter driver unit. 
Response: 800 -20 KHz. Power handling 
capability: 20 -30 volts (approximately 50 
watts RMS). Sensitivity: 93 dB, 2.83V/1 M. 
4" round. Motorola #KSN1066. 

#PK -290 -145 $39 

12 ". 70 oz. magnet woofer. 2 -1/2" voice 
coil 105 watts RMS, 155 watts max 
power handling capability. 

#PK- 292 -050 $6290$5980 
(1 -5) (6 -up) 

6° $3680 
(1 -3) (4 -up) 

5 -1/2" Cone Midrange 

Original Sanyo high 
end system midrange. 
Large 5" paper cone 
with gold look dust cap. 
Heavy 12 oz. magnet. 
1" ferro fluid cooled 
voice coil. 50 watts 
RMS, 75 watts max. 
Sanyo part #S12H10. 
Net weight: 1-1/2 lbs. 

#PK- 281 -100 

SA YO 
$395 

(1 -9) (10 -up) 

$2395 
(4-up) 

18" Eminence Woofer 
Professional driver 
for use in auditorium 
and studio sound 
systems. Giant 100 
oz. magnet. 250 
watts RMS, 350 
watts max power 
handling capability. 
fs= 30 Hz, OMS= 
3.17, QES= .373. 
OTS= .33, 
VAS= 10.5 cu ft. 
SPL= 95 dB 1W/1M. 
Net weight: 29 lbs. EMINENCE 

#PK- 290 -200 $9980 $9340 
(1-3) (4 -up) 

Subwoofer Crossover Network 
Super duty, 200 watt RMS 
power handling capability. 
Designed specially for dual 
voice coil subwoofer 
systems. 12 dB per 
octave roll -off at 
150 Hz into 8 ohms. 
Crossover also features 
a set of outputs 
for use with your existing speaker system. Network is 
totally passive, requiring no power source of its own. 

#PK- 260 -220 $2860 $2495 
(1 -5) (6 -up) 

/EParts 
xpress 

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

15 day money back guarantee $15.00 minimum order 
We accept Mastercard, Visa, Discover, and C.O.D. orders. 
24 hour shipping Shipping charge . UPS chart rate + $1.00 
($3.00 minimum charge) Hours 8:30 am - 7:00 pm EST. 
Monday - Friday 9:00 am - 2:00 pm Saturday. Mail order 

1 _800.338 -0531 customers, please call for shipping estimate on orders exceeding 5 lbs. 
Foreign customers please send $5.00 U.S. funds for catalog postage. 

CALL TOLL FREE 

NEW 
REVISED 

CATALOG 

FREE 
CATALOG 

CIRCLE 6 ON FREE INFORMATION CARD 
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Secrets Of RF 
Circuit Design 

by Joseph J. Carr 

ELECTRONICS 
LIBRARY 

Maybe we're not keeping him 

busy enough with his Ham Ra- 
dio column and all the feature 

articles he writes for Popular 
Electronics. Joe Carr some- 
how manages to find the time to 

write books that are as practical 
and clear as his magazine 
pieces. In this book, he pre- 
sents experiments and real -life 

applications that make radio - 
frequency circuit theory crystal - 
clear. 

Many electronics enthusiasts 
consider that part of the elec- 
tromagnetic spectrum known as 

CIRCUIT 
DESIGN 

the radio -frequency band to be 
somewhat mysterious, for a 

number of reasons. First, RF 
formulas and circuits don't 
seem to work the same on 
paper as they do on the bench 
because at such high frequen- 
cies stray capacitances and 

inductances affect the circuits. 
In addition, resistance isn't the 
same in RF circuits as in DC 

and low- frequency AC circuits. 
Finally, RF- measuring instru- 
ments are both more expensive 
and more complex. 

Carr uses non -technical lan- 

guage to explain what RF is, 

how it works, how it differs from 
other electromagnetic frequen- 
cies, how to build some of your 
own instruments. His book 
covers everything from anten- 
nas to transistors, including how 
to repair variable capacitors, 
cope with electromagnetic inter- 
ference, and align RF circuits. It 

also explains how to build a 

digital frequency- counter mod- 
ule, design and wind inductor 
coils, and design and build RF- 

amplifier and preselector cir- 

cuits and simple wire antennas. 
In addition, the book teaches 
the basics of receiver operation, 
the proper use and repair of 
components in RF circuits, and 
the principles of radio -signal 
propagation from low frequen- 
cies to microwaves. 

Secrets of RF Circuit Design 
costs $19.95 and is published 
by TAB Books Inc., Blue Ridge 
Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 

CIRCLE 98 ON FREE 
INFORMATION CARD 

WINDOWS 3 
QUICKSTART: 
The Step -by -Step 
Approach 
by Ron Person and Karen Rose 

Surveys and controlled studies 
have shown that Windows pro- 
grams make personal 
computers more accessible to 
users of all levels of experience, 
and this book aims to make 
Windows 3 more accessible to 
the same audience. The step - 
by -step instructions include only 
the most important issues, so 
that readers don't get side- 

tracked. Numbered steps and 

concise explanations make it 

easy to work through the book 
without much page- turning, re- 

reading, and flipping through 
indexes. 

In each chapter, new com- 
mands and procedures are 

described briefly, and then num- 

bered steps guide readers 
through the required keystrokes 

or mouse actions. Illustrations 

WINDOWS'3 
OuickStcrrt 

OWMb '>... .. 

show how the screen should 
appear, and some procedures 
are followed by tips or cautions 
about using that feature of the 
program. The book begins with 
an overview of Windows and 
directions on how to use Win- 
dows menus and dialog boxes, 
and then explains how other 
Windows programs -including 
Windows Write and Windows 
Paintbrush -work. It explains 
how to use the Program Man- 

ager to keep related programs 
and documents together so 
they can be easily located; how 
to use the File manager to copy 
and erase files, create directo- 
ries, and format diskettes; and 
how to use the Clipboard to 
copy and paste work. The book 
describes how to control the 
printer, use the personal -pro- 
ductivity programs that come 
free with Windows, and how to 

create macros to automate pro- 
cedures. It also shows how to 
run multiple non -Windows pro- 
grams, and how to copy and 



Why take chances in 
today's job market? 

Graduate as a 
To get ahead and stay ahead in today's 
economy, you need the electronics 
training CIE has been providing its 
150,000 -plus successful graduates 
with for nearly 60 years. 

Meet the Electronics Specialists. 
When you pick an electronics school, 
you're getting ready to invest time and 
money. And your whole future depends 
on the education you receive in return. 
That's why it makes so much sense 
to go with number one... with the 
specialists... with CIE! 

There's no such 
thing as a bargain 
education. 
If you talk to some 
of our graduates, 
and we recom- 
mend you do, 
chances are 
you'd find a lot 
of them shopped 
around for their 
training. Not for 
the lowest priced, 
but for the best 
training available. 
They pretty much 
knew what was 
available when they picked CIE as 

number one. 

Because we're specialists we have to 
stay ahead. 
At CIE we have a position of leadership 
to maintain. Here are just a few of the 
ways we hang onto it... 

Programmed Learning. 
That's exactly what happens with CIE's 
Auto -Programmed Lessons ®. Each 
lesson uses famous "programmed 
learning" methods to teach you import- 
ant electronics principles. You explore 
them, master them completely, before 
you start to apply them. You thoroughly 
understand each step before you go on 
to the next. You learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
equipment to actually let you perform 
hundreds of hands -on experiments. 

Experienced specialists work closely 
with you. 
Even though you study at home, CIE's 
faculty and staff stand ready to assist via 
CIE's toll free number. And, each time 
you return a completed exam you can 

fully trained electronics professional. 
be sure it will be reviewed, graded and 
returned with the appropriate instruc- 
tional help, you get it fast and in writing 
from the faculty technical specialist best 
qualified to answer your question in 

terms you can understand. 

Pick the pace that's right for you. 
CIE understands people need to learn at 
their own pace. There's no pressure to 
keep up...no slow learners hold you back. 
If you're a beginner, you start with the 
basics. If you already know some electro- 
nics, you move ahead to your own level. 

"Same Day" 
grading cycle. 
When we 
receive your 
lesson, we 
grade it and 
mail it back the 
same day. You 
find out quickly 
how well you're 
doing! 

State -of- the -art 
laboratory 
equipment. 
Some courses 
feature the CIE 

Microprocessor 
Training Laboratory. An integral part of 
computers, microprocessor technology 
is used in many phases of business, 
including service and manufacturing 
industries. The MTL gives you the 
opportunity to program it and interface it 
with LED displays, memory devices and 
switches. You'll gain all the experience 

r 

needed to work with state -of- the -art 
equipment of today and tomorrow. 

New Courses! ' 

CIE now offers two new career courses: 
Automotive Electronics and Computer 
Operation and Programming. 

CIE offers you an Associate Degree. 
One of the best credentials you can have 
in electronics - or any other career field - is a college degree. That's why CIE 

offers an Associate in Applied Science 
in Electronics Engineering Technology. 
And all CIE career courses earn credit 
toward your degrees. 

Which CIE training fits you? 
Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry levels. 
People who have: No previous 
electronics knowledge, but do have 
an interest in it; Some basic knowledge 
or experience in electronics; In -depth 
working experience or prior training in 
electronics. 

At CIE you start where you fit and 
feel comfortable where you start, then go 
on from there to your Diploma, Associate 
Degree and career! 

Today is the day. Send now. 
Fill in and return the postage -paid card 
attached. If some ambitious person has 
already removed it, cut out and mail the 
coupon below. You'll get a FREE CIE 

school catalog, plus complete informa- 
tion on independent home study. Mail 
in the coupon below or, if you prefer, 

call toll -free 1- 800 -321 -2155 (in Ohio, 
1- 800 -523 -9109). 

AH1 6 
YES! I want to get started. Send me my CIE school catalog including details 

about the Associate Degree program. (For your convenience, CIE will have a 

representative contact you - there is no obligation.) 

Print Name 

Address 

City State Zip 

Age Area Code /Phone No ) 

Check box for G.I. Bulletin on Educational Benefits O Veteran 0 Active Duty 

Apt. 

CLEVELAND 
INSTITUTE OF 
ELECTRONICS, INC. 

1'76 East 17th Street Cleveland. Ohio 44114 (216) 781-9400 

%. A school of thousands. 
A class of one. 

e Since 1934. 
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paste data and graphics from 
one program to another. 

Windows 3 QuickStart: The 

Step -by -Step Approach costs 
$19.95 and is published by Que 
Corporation, 11711 North Col- 
lege Avenue, Suite 140, Carmel, 
IN 46032; Tel: 1- 317 -573 -2500. 

CIRCLE 89 ON FREE 

INFORMATION CARD 

65 WAYS TO SAVE TIME 
AND MONEY 
DESIGNING AND 
TESTING TODAY'S 
ELECTRONICS 
from Global Specialties 

Ten new products are featured 
in this 36 -page catalog of elec- 
tronic testing and prototyping 
equipment. Those include a 

ten -instrument -in -one handheld 
multimeter, three logic- analyzer 
test kits, and a digitally syn- 
thesized function generator. The 
catalog also contains complete 
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descriptions and specifications 
for complete lines of bread- 
boards and prototyping cards, 
meters, frequency counters, 
function generators, power sup- 
plies, oscilloscopes, logic test 
instruments, and enclosures. 

65 Ways to Save Time and 
Money Designing and Testing 
Today's Electronics is free upon 
request from Global Spe- 
cialities, 70 Fulton Terrace, New 
Haven, CT 06512; Tel: 

800 -572 -1028. 
CIRCLE 88 ON FREE 
INFORMATION CARD 

ELECTRONIC SIGNALS 
AND SYSTEMS 
by Stan Prentiss 

A true understanding of elec- 
tronic signals requires more 
than simply illustrating wave- 
forms from selective sources 
and describing them. This book 

provides technicians and hob- 

byists with a working knowledge 
of the equipment that produces 
the signals, so that they will be 
able to fully define signal 
characteristics. It presents a de- 
tailed study of signal analysis as 

it applies to the operation and 
signal -generating capacities of 
today's advanced electronic de- 
vices. The test -equipment 
section describes spectrum 
analyzers, digital- storage os- 
cilloscopes, logic analyzers, 
high -end multimeters, and fre- 
quency counters. Various 
transmission media are ex- 
plored, including fiber -optics 
analysis, AM- and FM- stereo 
modulation and demodulation, 
vectors, and a broad spectrum 
study of television antennas. 
The book takes a detailed look 

at satellite earth terminals, in- 

cluding the latest developments 
in C and Ku bands; low -noise 
block -down converters; and a 

1.2 -meter reflector for use with 
Ku -band video, voice, and data 
traffic. The book covers mono- 
phonic and stereophonic 
audio-C-QUAM AM- stereo 
transmission and reception, 
Bessel functions and tables, 
,harmonic distortion, and stereo 
separation -all illustrated with 
spectrum -analyzed waveforms. 
Also covered are multiple and 
satellite- master antenna sys- 
tems, and the latest 
developments in analog color - 
television systems. It examines 
today's automotive electronics, 
including conventional dis- 
tributors, fuel injections, turbos, 
and superchargers. 

Electronic Signals and Sys- 
tems: Television, Stereo, 
Satellite TV, and Automotive 
costs $19.95 and is published 
by TAB Books Inc., Blue Ridge 
Summit, PA 17294 -0850; Tel. 

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

TEST INSTRUMENTS 
BK -91 
from B &K- Precision 

Instruments for such applica- 
tions as engineering, 
maintenance and repair, field 
service, education, production 
line testing, research and de- 
velopment, and quality -control 
programs are featured in this 
68 -page catalog. It includes 
B &K's full line of electronic test 
instruments -oscilloscopes, IC 

comparators, digital multi - 
meters, power supplies, video 
test instruments, signal and 
function generators, component 
testers, probes, and accesso- 
ries. The catalog provides 
complete specifications in con- 
venient comparison charts and 
in detailed listings. Key features 
are summarized, along with se- 
lected product specifications. 
For each major product catego- 
ry, the catalog provides a 

glossary of terms. A full line of 
accessories is also described. 

Test Instruments BK -91 is free 
upon request from B&K- Preci- 
sion, Maxtec International 
Corp., 6470 West Cortland 
Street, Chicago, IL 60635; Tel: 

312 -889 -1448. 
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INFORMATION CARD 

THE MECHANICS OF 
SOUND RECORDING 
by Tony Zaza 

Devoted to the creative use of 
the sound track for narrative 
purposes, this book covers the 
entire technical process of film 
and video location and studio 
work. It aims to prepare readers 
to solve recording problems by 
applying the proper use of the 
basic recorder and the intel- 
ligent placement of professional 
microphones. The book illus- 
trates how sound is linked to the 
process and storytelling func- 
tions of a production. State -of- 
the -art equipment and facilities 
for sound generation and ma- 
nipulation are described, along 
with the complexities of audio 
post -production with an empha- 
sis on the mix. The book is 

organized in a series of chap- 
ters that stand alone as 

"modular units." Each chapter 
provides full details of the tech- 
nique, technology, and 
limitations of its subject matter. 

A practical appendix includes 
exercises, operation manuals, 
sources of information, a com- 
plete glossary, operation 
guidelines for recording with 
Nagra, and an historical per- 
spective on sound technology. 

The Mechanics of Sound Re- 
cording costs $40.00 and is 
published by Prentice Hall, En- 
glewood Cliffs, NJ 07632; Tel: 

201 -767 -5937. 
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THE MIDI MANUAL 
by David Miles Huber 

The musical instrument digital 
interface -MIDI -has had quite 
an impact on electronic musical 
instruments, as is evident in the 
techniques and production 
styles of modern music, live 
stage production, video, and 
film. Thanks to MIDI, computers 
are now musical tools. As the 
MIDI 1.0 specification enters its 
second decade, this book intro- 
duces readers to the latest 
industry and advances, and 
thoroughly covers the basics of 
MIDI technology. Written as an 
all- around guide to this popular 
technical -art form, the book 
gives a close -up look at the 
industries top products. Illustra- 
tions and step -by -step lessons 
show readers how to set up an 
efficient MIDI system. The book 
explains MIDI components, 
functions, and fundamentals; 
explores MIDI's full range of 
production techniques; looks at 
the science of synchronization 
and the art of sequencing; and 
describes how to combine MIDI 
and sync -pulse timing. 

The MIDI manual costs 
$24.95 and is published by 
Sams, 11711 North College Ave- 
nue, Suite 140, Carmel, IN 
46032; Tel: 800 -628 -7360. 
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SATELLITE TV AND 
SMATV: 
Books, Videos & 
Software 
from Baylin Publications 

This catalog offers an assort- 
ment of books dealing with 
satellite television and satellite 
master -antenna TV (SMATV), 
including two new titles: World 
Satellite TV and Scrambling 
Methods, The Technician's 



Handbook and The 1991 World 
Satellite Annual. Other featured 
titles include the newly revised 
third editions of Home Satellite 
TV- Installation & Trou- 
bleshooting and The Hidden 
Signals on Satellite TV. A vari- 
ety of tools for installing, aiming, 
and repairing satellite -TV sys- 
tems is featured, and includes 
compasses, inclinometers, tun- 
ing meters, filters, cable 
strippers, TVRO software, and a 

"how -to" video tape. 
Satellite TV and SMATV: 

Books, Videos & Software is 
free upon request from Baylin 
Publications, 1905 Mariposa, 
Boulder, CO 80302; Tel: 

303 -449 -4551; Fax: 
303 -939 -8720. 
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HOME AUTOMATION 
BY HEATH 
from Heath Company 

The premier issue of Home Au- 
tomation, a catalog of innovative 
home -electronic products, en- 
compasses a broad scope of 
consumer items designed for 
safety, security, convenience, 
entertainment, and energy man- 
agement. The products are 
designed to create a safe, easy, 
and energy- efficient home en- 
vironment. The 36 -page, full - 
color catalog is aimed at the do- 
it- yourself home enthusiast and 
the electronics innovator. It fea- 
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tures whole -house automation 
and security systems, motion - 
sensing indoor and outdoor 
lighting controls, wall switches, 
security cameras, portable se- 
curity alarms, wireless video 
broadcasters, wireless phone 
extensions, flood- sensor 
alarms, energy- saving ther- 
mostats, and automatic lawn - 
sprinkling systems. 

Designed to inform and edu- 
cate the consumer, the catalog 
features product shots and 
practical in -use photos along 
with detailed descriptions to 
provide a thorough understand- 
ing of each product. It explains 
the various types of technology 
used in the products and how 
those technologies enable the 
products to work. Installation 
steps are also included, so that 
the consumer knows in advance 
what the hookup entails. 

Home Automation by Heath is 

free upon request from Heath 
Company, Department 350 -056, 
Benton Harbor, MI 49022; Tel: 

1- 800 -44- HEATH. 
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MASTERING TURBO 
DEBUGGER 
by Tom Swan 

Based on two fundamental 
ideas -that bugs are an unfor- 

tunate, unavoidable part of 

every programmer's life and that 
by mastering certain skills, 
every programmer can suc- 
cessfully debug programs -this 
book explains how to use 
Borland's Turbo Debugger for 
MS -DOS programs written in C, 

C + + , Pascal, or assembly lan- 
guage. It then explains how to 
combine that practical knowl- 
edge with the elements of a 

good debugging style, to im- 
prove programs and write error- 
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LEARN 1"l'li 
CLEANING /MAINTENANCE /REPAIR 
EARN UP TO $1000 A WEEK,WORKING 
PART TIME FROM YOUR OWN HOME! 

Secrets 
Revealed! 

NO Special 
' Tools or 

Equipment 
Needed. 

THE MONEY MAKING OPPORTUNITY 
OF THE 1990'S 

IF you are able to work with common small hand 
tools, and are familiar with basic electronics (i.e. able 
to use voltmeter, understand DC electronics)... . 

IF you possess average mechanical ability, and have a 

VCR on which to practice and learn. ...then we can 
teach YOU VCR maintenance and repair! 
FACT: up to 90% of ALL VCR malfunctions are due to 
simple MECHANICAL or ELECTRO- MECHANICAL 
breakdowns! 
FACT: over 77 million VCRs in use today nationwide! 
Average VCR needs service or repair every 12 to 18 
months! 
Viejo's 400 PAGE TRAINING MANUAL (over 500 pho- 
tos and illustrations) and AWARD -WINNING VIDEO 
TRAINING TAPE reveals the SECRETS of VCR mainte- 
nance and repair -"real world" information that is 
NOT available elsewhere! 
Also includes all the info you'll need regarding the 
BUSINESS -SIDE of running a successful service op- 
eration! 

FREE INFORMATION 
CALL TOLL -FREE 1- 800 -537 -0589 
Or write to: Viejo Publications Inc. 

5329 Fountain Ave. 
Los Angeles, CA 90029 Dept. PE 
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free code. After a thorough 
overview, the book introduces 
and explains every Turbo De- 
bugger command and feature. It 

shows how to identify and get 
rid of common bugs that plague 
programs. The book also ex- 
plores advanced debugging 
topics such as keystroke record- 
ing, remote and dual- monitor 
debugging, TSR's (terminate - 
and- stay- resident) and device 
drivers, and object -oriented 
problem solving. Step -by -step 
instructions detail how to exam- 
ine simple and complex data 
structures for investigating vari- 
ables in the code. Three 
convenient templates serve as 
handy references to Turbo De- 
bugger's function keys. The 
book helps programmers to re- 

duce their design compile - 
debug cycle time; master the 
programs windows, commands, 
and "hot keys "; automate de- 
bugging procedures using 
macros and keystroke record- 
ing; and more. 

Mastering Turbo Debugger 
costs $29.95 and is published 
by Hayden Books, Division of 
SAMS, 11711 North College Av- 
enue, Suite 140, Carmel, IN 
46032. 
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TEST INSTRUMENTS 
CATALOG 
from Optoelectronics Inc. 

Targeted at two -way radio 
users, monitoring hobbyists, 
cellular -phone technicians, law - 
enforcement and security per- 
sonnel, TV- and radio -station 
engineers, and others involved 
in radio broadcasting and re- 
ception from sub -audio to 3- 
GHz, this 16 -page brochure de- 
scribes Optoelectronics newest 
handheld and bench -top instru- 
ments. It includes descriptions, 
technical data, and useful tips 

on how to use frequency- finding 
handi- counters, universal coun- 
ter /timers for lab and field, PC- 
based counters with Windows 
3.0 for control and display, ac- 
tive preselector bandpass filters, 
antennas, and accessories. 

The Test Instruments Catalog 
is free upon request from Op- 
toelectronics Inc., 5821 NE 14th 
Avenue, Fort Lauderdale, FL 
33334; Tel: 800- 327 -5912 or 
305 -771 -2050. 
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TROUBLESHOOTING 
AND REPAIRING VCR's: 
2nd Edition 
by Gordon McComb 

With this book in hand, it's not 
necessary to be an electronics 
expert to keep your VCR up 
and running. That's because 
many of the problems that afflict 
VCR's are caused by things that 
are not difficult for most people 
to fix -dirty video heads, old 
and worn rubber belts and 
rollers, broken wires, and 
damaged videotapes. 

This book provides simple 
and straightforward instructions 
on how to care for and repair all 
types of VCR's, including more 
than 100 different brands of 
VHS, 8mm, and even Beta 
units, as well as popular cam- 
corders. The book describes 
the tools and supplies required 
for VCR maintenance, outlines 
preventative- maintenance 
schedules, provides com- 
prehensive flowcharts for a 
variety of common malfunc- 
tions, and explains how to 
troubleshoot and repair prob- 
lems caused by outside 
influences such as Macrovision 
anticopying signals. Even if 

you'd rather not tackle some of 
those repairs on your own, this 
book will help you explain your 
VCR's problems when you take 
it into the repair shop. The 
book's several appendices in- 

clude a VCR reference guide, a 

maintenance log, and a specifi- 
cations chart of more than 300 
VCR's and camcorders. 

Troubleshooting and Repair- 
ing VCR's, Second Edition costs 
$19.95 and is published by TAB 
Books Inc., Blue Ridge Summit, 
PA 17294-0850; Tel. 

1- 800 -233 -1128. 
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