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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. 

Dlçnel Audio 
Projects 

GREAT PAPERBACKS AT SPECIAL PRICES 

Test Equipment 
Construction 
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l 1 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. 

BP260- CONCISE 
INTRO TO OS /2 
$5.95. If you area 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. 

ACOrwW 
I nrrOduceoO to OS/2 ..,.; 

05/2 
11 BP247 -MORE 
ADVANCED MIDI 
PROJECTS $5.95. 
Circuits included are a 
MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, 
and analyzer. 

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

BP257 -INTRO TO 
AMATEUR RADIO 
$6.95. Amateur is a 
unique and fascinating 
hobby. This book gives 
the newcomer a com- 
prehensive and easy to 
understand guide to 
the subject. 

1 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. 

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. 

PCP102- INTRO- 
DUCING DIGITAL AU- 
DIO $9.95. Covers 
all kinds of digital re- 
cording methods - 
CD, DAT and Sam- 
pling. Fridges 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. 

O BPI95- INTRODUCTION TO SATELLITE TV $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, or others 
who want to know more before they buy. 8 x 10 in. 

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

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

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

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 -toil strips. 

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

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

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

BP179- ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL OF 
ROBOTS $7.50. Data and circuits for 
interfacing the computer to the robot's 
motors and sensors. 
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BP239- GETTING THE MOST FROM YOUR MULTIMETER $5.95. Covers 
basics of analog and digital meters. Methods of component testing includes 
transistors, thyristors, resistors, capacitors and other active and passive devices. 

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

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

H 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 -wan DC- coupled FED amplifier. 

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

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

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

AT LAST! 
It was a long time in coming, but by the time you read this it 

will be possible to obtain a Technician -class amateur -radio 
license without passing a Morse -code test. Prior to this FCC 
action, which was adopted last Decmber and took effect in 

February, prospective hams needed to demonstrate code 
proficiency at a minimum of five words per minute, with higher 
speeds required to gain access to the more popular high - 
frequency voice bands. The new Technician -class codeless 
license grants holders all amateur privileges in the VHF and 
UHF bands above 30 MHz. 

Although I'm sure that some of you will disagree, I think ifs 
about time! Requiring a code exam for frequencies above 30 
MHz was an anachronism. These days, those frequencies are 
used almost exclusively for short -distance communications, as 
well as for satellite communications, ATV (amateur TV), and 
computerized packet radio. To assure the technical 
competence of those using these frequencies, a 55- question 
written examination on radio and electronics theory, as well as 
FCC regulations and operating practices, will still have to be 
passed. 

It is important to note that the FCC action makes no changes 
in the traditional HF -band privileges. To gain access to the 
shortwave bands used for international communications, code 
proficiency must still be demonstrated. 

The decline of amateur radio over the past quarter century has 
been well documented. To attract new blood to this important 
national resource, it is vital that we give them a hobby that 
addresses today's interests. And, in these days of increased 
international competition, it is equally important that we not 
place artificial barriers in the way of those who can add to this 
country's technical expertise through their involvement in ham 
radio. The FCC action does this, and I applaud it. 

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. 

i 

Wake up! You may E e 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 mos; private con- 
versations. 

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

There is a thriving professional service 
steeped in high -tech teCiniques that you 
can become a part of! Bet 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 preseMs 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 targes professional 

snoopers seek out! The prey are stock 
brokers, arbitrage firms . manufacturers, 
high -tech companies, i.ny competitive 
industry, or even small businnesses in the 
same community. The vtluable 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 decisjions, bidding 
information, financial data. The list is 

unlimited in the mined 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 

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 applicable 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. 
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OUR READERS COME 
THROUGH 

Thank you for printing my letter 
requesting advice on how to 
solder one -handed in the De- 
cember "Letters" column. The 
response has been terrific: I've 
used up my stamp budget 
through mid -1991 responding to 
every suggestion I received. 
Thanks to everyone that took 
the time to write. 

Ronald M. Berkey 
Seattle, WA 

UPDATE YOUR PC OR 
XT UPDATE 

I recently read the article "Up- 
date Your PC or XT" (Popular 
Electronics, November 1990), 
and wish to tell you that it is 

something of a disservice to 
your readers. The article states 
that you can upgrade an XT into 
an AT compatible by using the 
Bullet 286 motherboard. That is 

not precisely true. The Bullet 
286 is not a true AT board. An 
AT machine processes 16 bits at 
a time throughout. While the 
Bullet 286 does use a 16 -bit 
processor, it is set to process 
only 8 bits at a time, like an XT. 

That means that many of the 
AT -only programs cannot be run 
on this board. The AT cards and 
peripherals will not work with it 

either. 
Basically, the Bullet 286 offers 

only two advantages. First, it is 

a relatively inexpensive way to 
obtain a faster XT compatible 
and, second, it allows the user 
to continue using the old XT 
controller cards and memory. In 

fact, this last point should have 
been emphasized more by the 
author. If a would -be upgrader 
uses anything other than the 
Bullet 286, he or she will also 
have to buy all new memory 
chips plus a few controller cards 
as well, which greatly increases 
the upgrade costs. 

In reality, while the Bullet 286 
does provide a faster response 
over any XT, it most definitely is 

not a true AT machine. 
P. E. Y. 

Sellersburg, IN 

MISLABELED 

Unfortunately, I made a labeling 
error on a piece of artwork 
appearing in "The Portmaster 
Home -Automation System" 

LETTERS 

(Popular Electronics, February 
1991). In Fig. 4B on page 62, 
the pin labeled as pin 5 of U7 is 
really pin 4. I'm sorry for any 
inconvenience the mistake 
might have caused anyone. 

John Yacono 

FOREIGN POLICY 

I am a foreign subscriber to 
Popular Electronics and I am 
becoming more -and -more an- 
noyed about the increasing 
number of U.S. businesses that 
refuse to sell outside of the U.S. 
The following companies that 
advertised in the November is- 
sue refuse to trade outside the 
U.S.: Science Probe, Elec- 
tronics Technology Today, 
Damark, and Radio -Electronics 
Video Offer. Further, EKI, Inc., 
the parts supplier for the "Digital 
Entry Lock" article that appears 
in that issue, will also not accept 
foreign orders. 

I cannot understand the rea- 
son for this when all they have 
to do is accept the order, check 
that payment is correct by credit 
card or whatever, parcel it, stick 
on stamps, and mail it just as if 

it was going to North Dakota. 
The only inconvenience is that 
they might have to drag them- 
selves to the post office to get a 

green customs sticker and a 

rate chart for overseas postage. 
I run a company in New 

Zealand and I import educa- 
tional training videos from the 
United States and re -export 
them to Malaysia, Singapore, 
and Australia. I have also been 
selling electronics kits, technical 
books, radio tubes, and compo- 
nents that are imported 
primarily from England, the 
U.S., and Australia. I just 
finished buying computer parts 
and electronic parts from Jam - 
eco, JDR, and Mouser 
Electronics, among others. 
Whether I do so as a company 
or an individual makes no dif- 
ference as there are no controls 
on the vast majority of imports 
here or in Australia. 

I am an American citizen liv- 
ing here, so I do know what I 

am talking about. I am afraid 
that the vast majority of Ameri- 
can businesses either do not, or 
they are just too lazy to bother 
to find out. That is probably part 
of the reason for the decline of 
U.S. business compared to the 
rest of the world. 

I had been a long -term sub- 
scriber to the old Popular 
Electronics, both when I lived 
in the U.S. and from overseas - 
until it went off the rails and 
went computer. I'm glad to see 
that your magazine is very sim- 
ilar to the old Popular 
Electronics I enjoyed so much. 

D.H. R. 

Christchurch, New Zealand 

"dBm" DEBATE 

In Joseph Carr's Ham Radio 
column in the November 1990 
issue of Popular Electronics, 
he describes "dBm" as 1 milli - 
watt in 50 ohms. 

In my 46 years with the Bell 
system, we referred to "dBm" as 
1 milliwatt in 600 ohms, or ap- 
proximately 0.775 volts across 
the load. Is there some new 
standard now that the rules are 
not being set by Bell Labs? 

T.L. 

Fort Meyers, FL 

Both definitions of "0 dBm" are 
correct. The concept of "0 dBm" 
is always referenced to the 
standard system impedance for 
the specific class of system 
being discussed. You are cor- 
rect that 0 dBm is 1 mW 
dissipated in 600 ohms in audio 
systems. Another term for this 
standard is volume units (VU), 
in which 0 VU is 1 mW in 600 
ohms. 

The use of 0 dBm to mean 1 

mW in 50 ohms is appropriate 
for RF systems. Indeed, I sus- 
pect that the Bell system's RF 
engineers and technicians used 
that definition for many decades 
(otherwise, they would be be- 
hind the rest of the industry- 
which is never where Bell tried 
to be!). 

By the way, readers who are 
somewhat older than you may 
recall when 0 dBm at Bell was 6 

mW in 500 ohms. I found that 
one in a 1920's- vintage tele- 
phone /electrical handbook. - 
Joe Carr 

HAVES AND NEEDS 

I am blind and bedridden with 
arthritis. I enjoy listening to 
shortwave radio to keep in 

touch with what's happening 
around the world although I'm a 

shut -in. I am hoping that one of 
your readers might be able to 
donate a new or used short- 
wave radio, and that other 
readers would write to me about 
their shortwave listening hob- 
bies. Thank you. 

Richard Jastrow 
5909 West 6th Street 

Los Angeles, CA 90036 

The article on Wimhurst Ma- 
chines in the December 1990 
issue listed in its resources ta- 
ble a book entitled 
Electrostatics, Exploring, Con- 
trolling, and Using Static 
Electricity, by A. D. Moore, pub- 
lished by Anchor Books. That 
book is out of print, and I would 
very much like to know if any- 
one knows where I could find a 
copy. I used to check it out of 
my local library from time to 
time, but the library no longer 
has the book. Thank you. 

Barry Klein 
32041 Pleasant Glen Road 
Trabuco Canyon, CA 92679 

I'm trying to locate some dis- 
continued Motorola voltage - 
regulator IC's. The Motorola 
number is MFC6030 and the 
Sylvania number is ECG -762. 
I'd appreciate any help. 

Bill Smith 
88 12th Street 

Wheatland, WY 82201 

I have a Hallicrafters model 
S -38D shortwave receiver. Does 
anyone know where I can get a 

schematic /wiring diagram, a 
copy of the original manual, or 
any other information? I would 
appreciate any assistance you 
could give me. 

Marcus C. Smith 
Rt. 1, Box 276 

Steele, AL 35987 
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Home 
Satellite TV 
Installation 

and 
Troubleshooting 

Manual: 3rd 
Edition 

by Frank Baylin, Brent Gale 
and Ron Long 

ELECTRONICS 
LIBRARY 

The new edition of this book 
has been thoroughly revised 
and includes two new chapters 
on small dish systems and up- 
grading an existing system. It 

also includes an expanded 
step -by -step installation pro- 
cedure. The manual contains all 

the illustrations and tables 
needed to make installation and 
maintenance of trouble -free 
systems easy. It includes back- 
ground theory and details on 

how satellites and TVRO's oper- 
ate, methods to help consumers 
select and evaluate satellite -TV 
components, diagrams and text 
explaining multiple- receiver and 
multiple -television hookups, and 
ways to install unusually large 
antennas. An appendix provides 
a complete strategy for trou- 

HOME SATELLITE TV 
INSTALLATION 
AND TROUBLESHOOTING 
MANUAL 

3rd Edition 

FRANK BAYLIN BRENT GALE RON LONG 

bleshooting any satellite -TV 
system, and includes a collec- 
tion of useful equations, a 
glossary, and complete lists of 
satellite- equipment manufac- 

turers and a list of references. 
The Home Satellite TV In- 

stallation and Troubleshooting 
Manual: 3rd Edition is available 
for $29.95 plus $3.00 shipping 
and handling from Baylin Pub- 
lications, 1905 Mariposa, 
Boulder, CO 80302. 

CIRCLE 80 ON FREE 
INFORMATION CARD 

THE BEST BOOK OF 
MICROSOFT 
WINDOWS 3 
by Carl Townsend 

This book introduces readers to 

the fundamentals of Windows 
and its new graphical interface. 
It explains how to fine tune PC's 
for impressive results and max- 
imum efficiency. Practical 
tutorials give expert tips about 
the various applications of Win- 
dows 3, including the Calendar, 
Notepad, Windows Write, and 
Windows Paintbrush features. 
Power -user techniques show 
readers how to get the most 
from Windows. The book helps 
readers to'master the software's 
intuitive desktop interface and 
learn to effectively run programs 
from the Program Manager. It 

explains how to use Window's 
advanced searching feature, 
manage files and directories, 
and transfer data. 

The Best Book of Microsoft 
Windows 3 is available for 
$24.95 from Sams, Division of 
Macmillan Computer Publish- 
ing, 11711 North College 
Avenue, Suite 140, Carmel, IN 
46032. 

CIRCLE 81 ON FREE 
INFORMATION CARD 

VIDEO, STEREO, & 
OPTOELECTRONICS: 
18 Advanced Electronic 
Projects 
by Rudolf F Graf 
and William Sheets 

The projects presented in this 
book are sophisticated yet easy 
to build, and practical yet fun. 

The emphasis is on entertain- 
ment- oriented projects in the 
audio, video, and photographic 
fields. Aimed at the general 
experimenter, they are based on 

both digital and RF techniques, 
primarily using parts that are 

available at Radio Shack. The 
projects include wireless head- 
phones, a video -effects 

tLrfeO and 
ideo, 

j)ttelít"012ies 

ronF. 
woo 

generator, an enlarging light 
meter, a multipurpose video -link 
transmitter, a frequency syn- 
thesizer, a universal shortwave 
converter, and a digital photo 
timer. Other projects are an FM- 
stereo transmitter, and receivers 
for longwave and FM- broadcast 
bands. PC -board layouts, con- 
struction tips, and parts lists are 

provided for each project. Each 
one has been built and tested 
for quality and practicality, and 
many are not available commer- 
cially. 

Video, Stereo, & Op- 
toelectronics is available for 
$18.60 from Tab Books Inc., 

Blue Ridge Summit, PA 

17294-0850; Tel: 

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

STANDARD PRODUCTS 
CATALOG 
from Bud Industries, Inc. 

Bud Industries' entire line of 
standard cabinets, enclosures, 
and accessories for the elec- 
tronics industry is included in 



this 50 -page catalog. The cata- 
log provides full -color 
illustrations of many o- the prod- 
ucts, as well as design features, 
technical data, and ordering in- 
formation on more than 3,000 
standard product comainations. 
The enclosures range in size 
from large cabinet rac<s and 
computer workstations to small- 
er cabinets and desktòp and 
portable instrument cases. En- 
closure accessories such as 
desk tops, drawers, fans, blow- 
ers, and shelves, and an 

assortment of plastic enclosures 
are also included. The catalog 
provides information on Bud's 
custom fabrication services. 

The Standard Products Cata- 
log is free upon request from 
Bud Industries, Inc., 4605 East 
355th Street, Willoughby. OH 
44094; Tel: 216 -946 -3200; Fax: 
216 -951 -4015. 

CIRCLE 82 ON FREE 
INFORMATION CARD 

FUNDAMENTAL 
ELECTRONIC DEVICES: 
Concepts and 
Experimentation (2nd 
Edition) 
by Frederick W. Hughes 

Intended to provide the reader 
with the necessary skills for an 
entry-level job in the electronics 
industry, this book puts an em- 
phasis on reaching a thorough 
understanding of basic theory 
and proficiency at using the 
tools of the trade. It is designed 
to be used as an individualized 
learning package that uses nu- 
merous experiments, exercises, 
and self- checking quizzes to re- 
inforce the text. The first few 
sections (or "units ") cover safety 
precautions and test equipment, 
and subsequent units each fol- 
low the same format as different 
types of solid -state devices are 
explored, including semiconduc- 

FUNDAMENTAL tg,l'a 
ELECTRONIC DEVICES 

FREDRICK W. HUGHES 

tor diodes, zener diodes, 
various field -effect transistors, 
other transistors, thyristors, op 
amps, and more. Each unit 
opens with a look at the theory 
and operation of the devices, 
followed by exercises that intro- 
duce terminology, problems that 
help teach basic drawing skills 
and familiarize the reader with 
schematic symbols, proper cir- 

cuit- connection methods, and 
basic calculations. Basic experi- 
ments that demonstrate how to 
test the devices are followed by 

fill -in questions and a basic 
trouble- shooting application in 

which the reader builds a simple 

circuit and then introduces prob- 
lems. Still more exercises are 
introduced before the unit is 

rounded out with a review and 

two self- checking quizzes. 
The second edition of this 

book features the addition of 

more in -depth study of the theo- 
ry of semiconductor materials, a 

section on miscellaneous di- 
odes and thyristors, four new 
op -amp experiments, and a 

100- question final exam. 
Fundamental Electrical De- 

vices: Concepts and 
Experimentation (Second Edi- 
tion) costs $40.67 and is 

published by Prentice -Hall, En- 
glewood Cliffs, NJ 07632. 

CIRCLE 99 ON FREE 
INFORMATION CARD 

DIGITAL ELECTRONICS 
FOR BEGINNERS 
by Owen Bishop 

Containing a dozen projects 

The World's Most 
Popular Probe 

Model SP100 al g 
100 MHz Switchable 1x -10x ...7 
More SP100 Probes Have Been Sold Worldwide 
Than Any Other Probe Ever Made 

For Tektronix, Hewlett Packard, 
Philips, Leader, B &K, Kikusui, 
Hitachi, Beckman and other 
oscilloscopes 
Immediate delivery from distributor 
stock 
Economical - Substantial savings 
compared to OEM probes 
Durable - Unique cable is slim, very 
flexible and resists breakage 
10 day return policy - Guaranteed 
performance and quality 

Free cross reference chart for all makes 

of scopes and probes. Call toll -free for 
chart and name of your local distribu- 
tor. 

TEST 
PROBES, INC. TPI 
9178 Brown Deer Road 
San Diego, CA 92121 

Toll Free 1- 800 -368 -5719 

CIRCLE 10 ON FREE INFORMATION CARD 
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that newcomers to electronic 
construction should be able to 
build with a minimum of equip- 
ment, this book provides a 
hands -on approach to learning 
about electronics. The various 
digital -electronic projects range 
from instrumentation to home 
security to "just- for -fun" items. 
All but one of the projects are 
battery powered, so they are 
safe for beginners. Besides the 
illustrations, parts lists, circuit 
diagrams, and step -by -step in- 
structions for building and 
testing the circuits, the book 
provides detailed explanations 
of the workings of each proj- 

DIGITAL 
ELECTRONICS 

PROJECTS 
2 e rrrzr tr 

Owen Bishop 

ect -and, in doing so, provides 
a practical introduction to the 
theory and applications of dig- 
ital electronics. The opening 
chapter offers a basic overview 
of digital electronics, and the 
appendix provides helpful tips 
on working with solder and 
printed- circuit boards. 

Digital Electronics for Begin- 
ners (order no. PCP112) is 
available for $11.95 (including 
shipping and handling) from 
Electronics Technology Today 
Inc., P.O. Box 240, Massapequa 
Park, NY 11762 -0240. 

CIRCLE 97 ON FREE 
INFORMATION CARD 

DIGITAL VIDEO IN THE 
PC ENVIRONMENT: 
Second Edition 
by Arch C. Luther 

Focusing on digital -video inter- 
active (DVI) technology, this 
book offers a convincing dem- 
onstration of the enormous 
potential of fully interactive vid- 
eo. The practical guide, written 
by one of the technology's de- 
velopers, shows how the PC 

user can implement DVI tech- 
nology. The second edition has 
been extensively revised to re- 
flect recent developments in the 
interactive -video field. New in- 
formation includes in -depth 
coverage of the i750, Intel's new 
DVI chip set that makes the 
technology economically feasi- 
ble for a wide range of PC 
applications. Full coverage is 

provided of the latest news in 

writable and erasable optical - 
storage media. The book in- 
cludes examples of new C- 
language software written in ac- 
cordance with Intel's revision of 
DVI software architecture, and 
has been updated to include 
80386 -based computers as the 
primary example system dis- 
cussed. 

Digital Video in the PC En- 
vironment: Second Edition is 
available for $29.95 from 
McGraw -Hill Book Company, 11 

West 19th Street, New York, NY 
10011; Tel. 1- 800 -2- MCGRAW. 

CIRCLE 96 ON FREE 
INFORMATION CARD 

BUILD YOUR OWN 
MACINTOSH AND 
SAVE A BUNDLE 
by Bob Brant 

Readers need no prior technical 
experience to follow the step - 
by -step instructions for building 
a Macintosh computer that are 
provided in this book. The pro- 
cess requires no complicated 
electrical work and takes about 
the same level of skill needed to 
hook up a VCR or a TV set. The 
result is a "Cat Mac " -a Macin- 
tosh made up entirely of easy - 
to- obtain mail -order parts. 
Along with the construction de- 
tails, the book provides a 
complete Cat Mac troubleshoot- 
ing chart. 

For readers who don't want to 
build a computer, the book ex- 

BIILO YOUR OWN 
MACINTOSH 

AND SAVE A BINDLE 
Ebb c am 

plains how to make other 
improvements to existing Macin- 
tosh computers. It details how 
to upgrade a vintage Mac 128K 
for better performance, add a 
hard disk to a 512K to gain 
more storage space, add a big- 
ger display to a Macintosh Plus, 
speed up a Macintosh SE with 
an accelerator card, build an 
inexpensive low -end Mac for 
word processing, and achieve 
the high -performance ca- 
pabilities of the Macllx without 
paying the high price. 

Build Your Own Macintosh 
and Save a Bundle costs 
$17.95 and is published by TAB 
Books Inc., Blue Ridge Summit, 
PA 17294 -0850; Tel. 

1- 800 -233 -1128. 
CIRCLE 98 ON FREE 
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PROCEEDINGS OF THE 
FIRST FIVE SYMPOSIA, 
1980 -1984 (VOLUME I) 
and PROCEEDINGS OF 
THE 6th, 7th & 8th 
SYMPOSIA, 
1985 -1987 
(VOLUME II) 
from IEEE Computer Society 
Press 

Eight years of computer- security 
and -privacy papers are pre- 
sented in this two volume set. 
With more than 1700 pages, the 
collection includes scores of 
practical and theoretical contri- 
butions that were presented 
originally at eight annual con- 
ferences. Volume I contains 956 
pages of classic papers that lay 
the groundwork for later re- 
search and applications. During 
that early period, researchers 
began to identify problems, dis- 
cuss solutions, and apply their 
results to the ongoing problems 
they faced. The second vol- 
ume's 758 pages present 
significant newer material, in- 
cluding criteria for Trusted 
Computer System Evaluation 
(TSESC), systems for formal 
verification, network security 
models and policies, security 
projects, applications of cryp- 
tology to networks and 
databases, and more. The pa- 
pers presented formed the 
basis for the production of new 
verification tools, new and effi- 
cient encryption algorithms, 
secure operating systems, and 
database -security architectures 
that are in widespread use. 

Volume I, Proceedings of the 

First Five Symposia, 
1980 -1984, and Volume Il, Pro- 
ceedings of the 6th, 7th & 8th 
Symposia, 1985 -87 are avail- 
able for $100 and $120, 
respectively from IEEE Comput- 
er Society Press, 10662 Los 
Vaqueros Circle, Los Alamitos, 
CA 90720; Tel: 714 -821 -8380; 
Fax: 714 -821 -4010. 

CIRCLE 83 ON FREE 
INFORMATION CARD 

HANDBOOK OF RADIO 
PUBLICITY AND 
PROMOTION: Third 
Edition 
by Jack MacDonald and 
Curtis R. Holsopple 

This broadcaster's guide to ra- 
dio publicity, first published 
more than twenty years ago, 
has been updated with new 
promotional ideas designed to 
attract the listening audience of 
the 1990's. The revisions reflect 
the many changes those two 
decades have seen in popular 
culture, demographics, tech- 
nology, and the radio industry 
itself. The book contains hun- 
dreds of contests, giveaways, 
and gimmicks -compete with 
on -air copy -as well as expert 
advice on how to build audience 
and staff excitement with an 
eight -week lead -in plan; deter- 
mine the length of a publicity 
campaign, how much to pro- 
mote it, and who should be 
involved in it; and make promo- 
tional campaigns run smoothly 
and fairly. In addition, the book 
discusses how to involve spon- 
sors in promotions, using bonus 
prizes for weekly and daily con- 
tests, tie in daily and weekly 
promotions to a final grand 
prize, and set up seasonal and 
special monthly promotions. 

The Handbook of Radio Pub- 
licity and Promotion: Third 
Edition is available for $24.95 
from Tab Books Inc., Blue Ridge 
Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 

CIRCLE 98 ON FREE 
INFORMATION CARD 

TREASURE HUNTERS 
BUYER'S GUIDE: 
Revised Edition 
Edited by Rosemary Anderson 

From the staff of Western & 
Eastern Treasures magazine 
comes this book designed to 

(Continued on page 12) 



Start a money- making career in 
video /audio servicing! 

Only NRI gets you started fast with real -world training designed around 
state -of- the -art equipment you keep. 

NRI's newly expanded training cov- 
ers all the latest advances in home 
entertainment electronics, then takes 
you inside today's high -tech equip- 
ment as you learn to troubleshoot, 
diagnose, and service the complete 
home entertainment ystem included 
in your course: 13" c for TV, pro- 
grammable VCR, and ntegrated 
audio rack system. Only NRI makes it 
so easy to start a new career, earn 
part-time income, eve start a 
video /audio servicing business of 
your own! 

Billions of dollars o 
equipment means b 
for you 
There's never been a be 
involved in home entert: 
ics. Experts predict that 
video /audio equipment 
billion by 1995 as produ 
race to fill the demand f 
sophisticated technology 

This explosive acc 
product innovation me 
nities for you in video /a 
And NRI prepares you t 
of those opportunities b 
skills to troubleshoot an 
range of TV, video, an 
ment. 

video /audio 
opportunity 

er time to get 
ment electron - 

consumers of 
spend over $26 

t manufacturers 
r increasingly 

leration of new 
ns new opportu- 
dio servicing. 
take advantage 
giving you the 
service a full 

audio equip- 

The most advanced, most 
complete video /audio training 
ever offered! 
You start with lessons that give you a 
strong foundation in ele troncs funda- 
mentals, mastering the t asic circuits and 
components at the hear of today's 
video /audio equipment. 

Then you build o that foundation 
as you explore the high echnology of digi- 
tal controls, CDs and di,,'tal audio tape 
players, advanced TV s stems, cable TV, 
VCRs and camcorders, ven 
microprocessors. 

Best of all, you're t re- 
pared for the technolo of 
today and tomorrow wi 
hands -on train- 
ing designed to 
give you invalu- 
able practical 
experience. 

Hands -on training 
with this incredi- 
ble array of home 
entertainment 
equipment gives 
you the skills you 
need for success. 

State -of- the -art equipment 
included in your training makes 
theory come to life 

Only NRI gives you so much real -world 
equipment ... all yours to train with and 
keep! Get hands -on experience as you 
work with a complete, high -tech home 
entertainment system: a 13" color TV 
with remote, a programmable VCR, and 
an integrated remote -controlled audio 
system including AM/FM tuner, 100 watt 
amplifier, CD player, dual cassette play- 
er, turntable, speakers, and audio rack 
cabinet. 

Theory comes to life as you learn to 
perform component -level diagnosis and 
service on advanced technology audio 
equipment ... conduct in -set demonstra- 
tions of TV circuits and components ... 
and discover first -hand how to maintain 
and service today's commercial VCRs. 

Plus, NRI custom- produced videos 

show you in close -up detail how to test, 
troubleshoot, and service TVs and VCRs 
like a pro. 

No experience necessary ... 
NRI builds it in 
You need no previous experience in elec- 
tronics to succeed with NRI. Step by step, 
you accumulate the knowledge and practi- 
cal experience that will make you unique- 
ly qualified for today's opportunities in 
home entertainment electronics. 

You learn at your own pace and on 
your own time. And all throughout your 
training, you have the full support of your 
personal NRI instructor and the entire 
NRI technical staff. 

FREE catalog tells more 
If the coupon is missing, write to 

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

SEND TODAY FOR FREE NRI CATALOG 

Ní?, Schools 
McGraw -Hill Continuing Education Center 
4401 Connecticut Avenue, NW, Washington, DC 20008 

Check one FREE catalog only 
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ELECTRONICS LIBRARY 
(Continued from page 8) 

help consumers select metal 
detectors to meet their specific 
needs and budgets. It is filled 
with information about more 
than 100 metal detectors and 
dozens of electronic locators, 
scoops, trowels, water hunting 
gear, and other accessories. 
The book is easy for treasure 
hunters of all levels of experi- 
ence to use. Besides a glossary 
of terminology that goes beyond 
definitions to explain how detec- 
tors work, the book includes 
charts that compare detectors 
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head -to -head in more than 40 
categories -such as weight, 
search modes, coin depth in- 
dicators, battery -check systems, 
power, and warranties. The de- 
tectors are grouped by price 
range on the comparison charts 
so that once the money deci- 
sion has been reached, the 
consumer can immediately see 
the choices available. In addi- 
tion, there are feature articles 
on how to choose the right 
detector and stay abreast of the 
latest technology. 

Treasure Hunters Buyers 
Guide: Revised Edition is avail- 
able for $12.95 plus $2.00 
shipping from People's Publish- 
ing Company, PO. Box 1095, 
Arcata, CA 95521. 

CIRCLE 84 ON FREE 
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HDTV: HIGH - 
DEFINITION 
TELEVISION 
by Stan Prentiss 

More than a dozen corporations 
around the world are currently 
scrambling to perfect HDTV 
technology, which promises to 
set off a video revolution that 

will affect virtually every televi- 
sion- related field. This book is 
written to help marketing man- 
agers, engineers, technicians, 
and students prepare for the 
unveiling of high- definition tele- 
vision. It provides an inside look 
at the technical and legislative 
aspects of HDTV, and how 
those factors are influencing its 
progress. The competing deliv- 
ery and receiving systems 
under development are de- 
scribed and compared in terms 
of their advantages and disad- 
vantages. 

The book presents both his- 
torical background and up -to- 
date information on a range of 
topics. It discusses the widely 
divergent industry standards in 

North America, Europe, and Ja- 
pan that are impeding HDTV 
production. Current engineering 
proposals are highlighted, and 
FCC and congressional regula- 
tion of HDTV research and 
development is explored. The 
book presents a look at alter- 
natives to HDTV, including 
improved- definition TV (IDTV) 
and extended -definition TV 
(EDTV), which enhance the per- 
formance of standard television 
receivers. In addition, the book 
examines system -test criteria 
and evaluates actual test re- 
sults, and explores the potential 
problem areas in HDTV servic- 
ing. 

HDTV: High- Definition Televi- 
sion is available for $16.95 from 
Tab Books Inc., Blue Ridge 
Summit, PA 17294-0850; Tel: 
1- 800 -233 -1128. 
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HOW TO UPGRADE 
YOUR ASSOCIATE 
DEGREE TO A 
BACHELORS DEGREE 
WITHOUT 
STARTING OVER FROM 
SCRATCH! 
by Paul E. Yost, CET 

Many electronics technicians 
have associate degrees from 
two -year technical colleges - 
and many of them would like to 
be able to continue their educa- 
tion, without wasting any of the 
time and effort they've already 
invested. Yet four -year institu- 
tions are often reluctant to allow 
the use of credits from an asso- 
ciate degree toward a BS. This 
book, written by a college pro- 

fessor, explains how electronics 
professionals who currently hold 
associate degrees can, rela- 
tively painlessly, go on to obtain 
their bachelors degrees by 
building on the education and 
credits they already have. It 

explains how to obtain max- 
imum credit from an associate 
degree, and from related life 
and work experiences. Advice is 
provided on how to select the 
right college for specific individ- 
ual needs, and how to organize 
and develop a degree plan. An 
emphasis is placed on how to 
achieve those goals while get- 
ting on with life- without going 
away to school or stopping 
work. Both standard colleges 
and correspondence schools 
are discussed, and all the 
basics -finances, curricula, 
credit transfers, applications, 
etc. -are covered. 

How to Upgrade Your Associ- 
ate Degree to a Bachelors 
Degree Without Starting Over 
from Scratch! is available for 
$10.00 from Paul Yost CET 
2610 St. Joe Road West, Sell - 
ersburg, IN 47172; Tel: 

812 -246 -9732. 
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1991 CATALOG OF 
ELECTRONIC 
COMPONENTS AND 
COMPUTER PRODUCTS 
from Jameco 

This comprehensive catalog 
contains virtually everything for 
the electronic technician, hob- 
byist, and computer buff. Its 89 
pages include photographs, il- 

lustrations, product descrip- 
tions, specifications, and pricing 
information for hundreds of 
practical items. Included are an 
array of IC's, test equipment, 
tools and tool kits, computer 
kits, software and data books, 

computer accessories, power - 
protection devices, cables, 
cases, power supplies, con- 
nectors, prototyping equipment, 
breadboards, anti -static de- 
vices, computer peripherals, 
floppy- and hard -disk drives, 
and components. New to this 
year's catalog are a 20 -MHz and 
a 16 -MHz 80386SX computer 
kit, several motherboards, a 
controller card, a 32 -MB memo- 
ry card, a 2400 -baud mini 
external modem, and a 9600 - 
baud fax board. 

The 1991 Catalog of Elec- 
tronic Components and 
Computer Product is free upon 
request from Jameco, 1355 
Shoreway Road, Belmont, CA 
94002; Tel: 415 -592 -8097; Fax: 
415 -592 -2503. 
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VIDEOGAMES & 
COMPUTER 
ENTERTAINMENT'S 
COMPLETE GUIDE TO 
NINTENDO VIDEO 
GAMES 
edited by Andy Eddy 

Nintendo game sales topped 70 
million in 1990, and Game Boy 
sales were close to 20 million. 
This book, edited by the ex- 
ecutive editor of VideoGames & 

Computer Entertainment maga- 
zine, is intended to provide 
consumers with reliable product 
information needed to make in- 
formed purchases. 
Approximately 200 Nintendo 
and Game Boy games are cov- 
ered in the book. Accompanying 
a brief description of each game 
is an objective, expert review 
along with color -coded ratings 
that provide a quick overview. 
Categories included in the 
color -coded rating system are 
sound /music, graphics, play - 
ability, violence, and overall 
game quality. The book also 
features an index to game man- 
ufacturers that includes 
addresses and game counselor 
hot lines. "Sneak previews" of 
upcoming Nintendo releases 
are also provided. 

VideoGames & Computer En- 
tertainment's Complete Guide to 
Nintendo Video Games costs 
$9.50 and is published by Hay- 
den Books, 11711 North College 
Avenue, Suite 140, Carmel, IN 
46032. 
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COMPUTER 
PROFESSIONAL'S 
DICTIONARY 
by Allen Wyatt 

The world of compute-s ex- 
pands and changes so rapidly 
that its difficult for even comput- 
er professionals to stay on top 

of the latest terminology. Written 
with experienced computer 
users in mind, it includes famil- 
iar words and phrases, terms 
that computer users understand 
only partially, and some that are 

totally unfamiliar. More than 
3000 terms from virtually every 
aspect of computing are in- 

cluded -from "abbreviated 
addressing" to "Zmodem." 
Some are obscure, some are 
trendy, and many have become 
standard in everyday con- 
versations. Many definitions are 

accompanied by illuminating il- 

lustrations. With entries 
arranged in absolute alphabetic 
order, it's easy for programmers, 
MIS managers, and other busi- 
ness computing professionals to 
quickly access the information 
they need. 

Computer Professional's Dic- 

tionary costs $19.95 and is 

published by Osborne McGraw- 
Hill, 2600 Tenth Street, 

Berkeley, CA 94710. 
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THE AUDIO GLOSSARY 
by J. Gordon Holt 

Written by the founder of 

Stereophile magazine, this book 
includes not only a vocabulary 
for sound description, but also a 

comprehensive overview of 
more than 1900 technical and 

subjective audio terms. Many of 

those terms were actually coin- 
ed by the author, who was faced 
with an extremely limited vo- 

cabulary of audio terms with 
which to write his reviews of 

equipment. Holt invented not 

orly the techniques and disci- 
plines of "subjective reviewing" 
of audio equipment, but also the 
language with which to do it. 

The Audio Glossary costs 
$9.95 in softcover, $17.95 hard- 
bound, or $30.00 for a special 
limited edition signed by the 

author. It is published by Audio 

Amateur Publications, Inc., 305 

Union Street, P.O. Box 576, 

Peterborough, NH 03458 -0576; 
Tel: 603 - 924 -9464. 
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49 EASY ELECTRONIC 
PROJECTS FOR THE 
747 DUAL OP AMP 
by Delton T. Horn 

Although the 741 operational 
amplifier is one of the most 
widely used integrated circuits, 
its "big brother," the 747 dual op 

amp, is actually the more prac- 
tical and efficient choice. The 
747 contains two independent 
741's on a single chip, which 
allows for far more sophisticated 
applications. This book provides 
a useful collection of simple, 
inexpensive projects designed 
to introduce readers to the inter- 

nal structure, specifications, and 

capabilities of the 747. Some of 

the projects featured include au- 

dio circuits, voltmeters, filter 
circuits, signal -generator cir- 

cuits, mathematical and other 
analog computational circuits, 

DELTON T. HORN 

filter circuits, light and decibel 
meters, and modulator and 
pulse circuits. As the book 

guides the reader through each 

project's operation, it provides 
background information and 

specific component guidance 
necessary to customize those 
projects. 

49 Easy Electronic Projects 
for the 747 Dual Op Amp costs 
$15.95 and is published by 
TAB Books Inc., Blue Ridge 
Summit, PA 17294 -0850; Tel. 

1- 800 -233 -1128. 
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INFORMATION CARD 

04.0 
The - Ultimate in 

Heath® 

Home Control 
Just imagine, one press of a button 

and you can turn off your stereo, turn 
on your TV and VCR, start a 

videotape, and dim the lights. The best 
part is you've done it all from your 

favorite chair. 

The One For All remote Whole 
House Controller, Command Center 

and Lamp Module 
make it all possible. 

Installation is a snap. The remote Whole 
House Controller operates virtually any 

infrared -controlled device, and when 
used with the Command Center 

can control lights throughout 
your house. Just point the 

remote Whole House 
Controller at the Command 

Center and press a button. 
You've got home control. 

CL -806R1 

Lamp 
Module 

Command Center 

Controller 

See our full line of home automation products and X -10 

modules in the HEATH CATALOG. 
Call 1- 800 -44 -HEATH for your FREE copy. 

Order Today 
$119.95* 

Use Order Code 601 -053 when 
ordering the One For All System 
URS -6000. 

Call Toll -Free 
1- 800 -253 -0570 

* Price does not include shipping 
and handling, or applicable sales 

tax for MI and CA deliveries 

MIN 
W w -iOI 
© 1990 Hears Company, 
Benton Harbor, MI 
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PC Tool Kit 

NEW PRODUCTS 
For the maintenance and care 
of all types of personal comput- 
ers, Jensen Tool's JTK -50 PC 
Mini -Kit contains an assortment 
of fixed -handle tools designed 
to facilitate such tasks as the 
removal and installation of PC 
boards and memory chips, sys- 
tem upgrading, attaching 
peripherals, and repairing 
RS -232 connectors. The tool kit 
contains a variety of pliers, 
screwdrivers, and nut drivers; a 

oIolor' - 

wire crimper /stripper; a four -inch 
compudriver; an RS -232 inser- 
tion extraction tool; a DIP 
inserter and a DIP extractor; an 
inspection mirror; and an ad- 
justable 4 -inch wrench. The 
tools are held securely in place 
in a compact (111 x 10 x 2Y2- 

inch) case that features two 
roomy outside pockets. 

The JTK -50 PC Mini -Kit costs 
$145.00. For further information, 
contact Jensen Tools, Inc., 7815 
South 46th Street, Phoenix, AZ 
85044; Tel: 602 -968 -6231. 
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COMMUNICATIONS 
MONITOR 

ACE Communication's AR -3000 
receiver is part of a complete 
communications package with a 
computer- driven frequency log- 
ging and analysis system. It 

includes the receiver, which 
covers 100 kHz to 2036 MHz, 
plus control software and serial - 
interface hardware. The system 

is designed for stand -alone, un- 
attended monitoring and 
logging of any group of frequen- 
cies within the receiver's range, 
in Wide FM, Narrow FM, AM, or 
single -sideband operating 
modes. 

The package offers two basic 
types of analysis and logging 
functions. The tabular method 
lists active calls by frequency, 
signal strength, date, and time, 
and even keys the call to a tape 
recording of the audio portion of 
the radio transmission. Tabular 
data can be printed or stored to 
disk. The spectrum -analyzer 
method displays on a computer 
monitor the "spikes" of received 
frequencies vertically ranked by 
signal strength, while the hori- 
zontal axis represents the radio 
frequencies being received. The 
display can either be viewed on 
a screen or printed on a dot - 
matrix or laser printer. The 
RS232C serial interface allows 
for remote operation and future 
expansion. A transfer rate of 
4800 baud is supported. 

The AR -3000 receiver and 
frequency logging and analysis 
system has a suggested retail 

price of $1,290.00. For further 
information, contact ACE Corn - 
munications, Monitor Division, 
10707 East 106th Street, Indi- 
anapolis, IN 46256; Tel: 
1- 800 -445 -7717; Fax: 
1- 800 -448 -1084. 

CIRCLE 101 ON FREE 
INFORMATION CARD 

LINEAR AMPLIFIER 

The 600 -watt AL -811 linear am- 
plifier from Ameritron uses three 
811A tubes to deliver 600 -watts 
PEP or 500 -watts CW from 

160-10 meters. (Easy modifica- 
tion instructions for 10/12 
meters operation is available for 
those with valid amateur li- 
censes.) A pi- network tuned - 
input circuit matches the tubes 
to 50 -ohm exciters, allowing 
even the fussiest solid -state rig 
to perform flawlessly. A vernier - 
reduction drive on the plate con- 
trol provides precise tuning. 
Dual illuminated meters give a 
complete picture of operating 
conditions -one meter gives a 

continuous reading of grid cur- 
rent, and the second monitors 
high -voltage and plate current. 
The 811A tubes feature 3 -sec- 
ond warm -up time and are 
inexpensive to replace. An oper- 
ate /standby switch prevents 
harmful thermal shock to the 
tube filaments. Pressurized ven- 
tilation keeps the tubes and 
power supply components at 
temperatures that are safely be- 
low the manufacturer's ratings, 
even when operating continu- 
ously at 600 watts. 

The AL -811 linear amplifier 
has a suggested retail price of 
$599. For additional informa- 
tion, contact Ameritron, 116 

Willow Road, Starkville, MS 
39759; Tel: 601 -323 -8211 or 
800 -647 -1800; Fax: 
601 -323 -6551. 
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TEMPERATURE - 
CONTROLLED 
SOLDERING STATION 

Including the purchaser's choice 
of either a 30- or a 40 -watt 
soldering iron, the fully adjusta- 
ble Antex TCSU -1 temperature - 
controlled station is designed 
for use with heat- and voltage - 
sensitive components. Its slid- 



ing potentiometer can be used 
to adjust the tip temperature 
from 160° to 815 °F with ±2% 
accuracy. The soldering iron 
has a thermocouple in the tip for 
positive feedback. Eliminating 
RF interference and magnetic 
fields, the TCSU -1 is powered 
by 115 VAC and converts line 
voltage to 24 volts for the sol- 
dering iron. Equipped with a 

four -foot burn -proof siicone 
cord and a 5 -pin DIN-connector, 
either iron accepts a lull range 
of slide -on tips. The soldering 
station includes a spring holder 
and a stand with a stable metal 
base. 

The Antex TCSU -1 tempera- 
ture- controlled soldering station 
costs $195.65 with ether sol- 
dering iron. For further 
information, contact M.M. New- 
man Corporation, 24 Tioga Way, 

P.O. Box 615, Marblehead, MA 
01945; Tel: 617 -631 -7100; Fax: 

617- 631 -8887. 
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SILICON -RUBBER 
MULTIMETER LEAD 

Available with right -angle or 
straight -shielded banana plugs, 
Test Probes Inc.'s TL1000 multi - 
meter -lead set contains two 
leads and two fully insulated 
alligator clips. Those clips can 
be plugged onto the oanana- 
plug measuring tip-as can 
other common accessories 
such as push -on hods tips, 
spade lugs, adaptors for meters 

with recessed male inputs, and 
extender sleeves for linking ca- 
bles. The TL1000 can test a 

maximum voltage of 1000 V 
RMS and a maximum current of 
10 Amps. The cable length is 

1.2 meters. The straight plugs 
are shielded with spring -loaded 
retractable safety sleeves, while 
the right -angle plugs have fixed - 
rubber sleeves. 

The TL1000 silicon- rubber 
multimeter -lead set costs 
$14.00. For more information, 
contact Test Probes, Inc., 9178 

Brown Deer Road, San Diego, 

CA 92121; Tel: 800 -368 -5719. 
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PHONE -LINE 
SURGE PROTECTOR 

Designed with today's fax- and 
modem -equipped home office 
in mind, the Electra Guard 
EG6TC surge suppressor from 
Intermatic provides full protec- 
tion from transient voltage 
surges due to near lightning 

strikes, heavy load switching, or 
utility -pole switching. The unit is 

designed especially for use with 

fax machines, answering ma- 

chines, and other solid -state 
devices that require single tele- 
phone -line protection along with 
a standard NEMA 5 -15 

grounded receptacle. 
The Electra Guard can pro- 

tect up to six devices with a 

combined load of 1,875 watts, 

and has a response time of less 
than one nanosecond. It contin- 
uously monitors the incoming 

ELENCO & HITACHI PRODUCTS 
AT DISCOUNT PRICES 

\ RSOS (Real -Time & Storage Oscilloscopes) From HITACHI ,,. Compact Series Scopes 

NA'''. The RSO - Its the new solution w/ Oel. Sweep 
View, Acquire, Test, Transfer and Document Your Waveform Data - 

Lightweight 0314s) 
I 

rit rit t , t e e \ ; 

2mV Sens 

I MOMS'S (25MS s on 4 channels s rul;3reougyl.I;'CMHI. 4kw s ' Cil, 2kw s 2ch,'1 kw xoche VC-61 45 54,695.00 3 Yr Wann1Y 

P Model V -10615 

40MSs. IOOMHO, 4kw s Ion 2kw s 2.08, VC -6045 5 3.049.00 Shown 

2OMS,s. 50MHZ. 2kw r 20h VC-6025 S 2.295.00 This series provides many new functions such as CRT 

Readout, Cursor measurements (V- 1085/1065/665), 

2DMS3. 5OMH8, 2kw x 2cn VC -6024 5 2,049.00 Frequency Ctr (V- 1085), Sweeptime Autoranging and 

20MSrs, 20MHZ, 2kw r 2cn. VC-6023 51,749.00 logger Lock using a 6 -inch CRT. You don't feel lire 
compactness in terms of Performance and operalgn. 

RSOS from Hitachi feature such functions as nil mode. ave raging, save memory, smoothing, interpolrbn,aetriggenng. 
cursor measurements, plotter interlace, and RS -2320 interlace. With the comfort of analog and the power of digital. V -660 60MHz Dual Trace $1,195 

V -665 60MHz Dual Trace w /Cursor $1,345 

- 

V-212 Hitachi Portable Scopes 1.; 
$435 DC to 50MHz. 2- channel, DC offset V -1060 100MHz Dual Trace $1,425 

:w s ' e`w eF, x to MMHZ function. Alternate magnifier function V -1065 100MHz Dual Trace w /Cursor $1,695 

Dual aurai V -525 CRT Readout, Cursor Meats. $1025 V -1085 100MHz Quad Trace w/Cursor $2,045 

= V -523 Delayed Swoop $995 V -1 Í00A 100MHz Quad Trace w/Cursor $2,295 

Vd2210MMZ Dual Trace $795 V522 Basic Model 5695 V -1150 150MHz Quad Trace w/Cursor $2,775 

20MHz Elenco Oscilloscope 
$375 

MO -1251 
Dual Tram 
Component Tester 

9'Cß7 
X -Y Operation 
TV Sync 

FREE DMM Elenco 35MHz Dual 
Good to 

with purchase of 

ANY SCOPE 
-. -, - 

. ' 

Trace 
50MHz $495 

MO -1252 
High laeIrome6CRT 
lei Sensitivity 

6KVAcceletlionVoeege 
+On Rise Time 

X -Y Operation Z Aria 

Delayed Triggering Sweep 

Includes 2 P -1 Probes 

SCOPE PROBES 
R1 65MFtr. l x. IOx S 19.95 

P-2 100MHz. lx. 10x 523.95 

- áS: -'* . 

sïaa: 
ti rife -., 

1 T e a r 
2 p4 Probes 

All scopes include probe , schematics, operators manual, and 3 y ar (2 yrs for Elenco scopes) world wide warranty on parts 0 labor. Many 

Hitachi scopes. Call or wrde icr complete specifications on these and many other fine oscilloscopes. 

accessories available for all 

WE NOW 
CARRY 

COMPLETE LINE 
OF 

FLUKE 
MULTIMETERS 

Models 
21F 83 

23F 85 

25F 87 

27F 8050A 
73 8060A 
75 
77F d More 

CALL FOR 

SPECIAL PRICING 

True RMS 4 1/2 
!Min D1glI Mvainsow 

M -7000 

$135 
OS% DC Accuracy 
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wllh Freq. Counter 

and deluxe case 
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r CM-365 

$65 
AC . DC Voltage 0 Amps 
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Triple Power Supply XP -620 Wide Band Signal Generators 
Assembled $65 SG -9000 
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2Í015VMIA, 

..0 .it .2Ío 15V el to OF Reg 103K-450MHz 
(or 4 to 30V al rat AM Modulation or 10U 

and 5V M 3A Variable RF output 
Contains all IM desired features to doing experiments. 

Features short circuit protection, ail supplies. SD -9500 w Digital Display and 160MHZ Wltt -In Counter 5249 

Provides sine, Ironpale. square 
ve hem 1HZ to avid 

AM or FM capability 

Soldering Station 
Tempera10 Controlled 

sL3o 599 U Digital display 

IsTOM' 
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Overheat prated Overheat red 

Color Convergence Generator 
SG-200 

Rae N Ihe industry 
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10MHz Oscilloscope 
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$275 
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Temperature Probe 
M -110CF 

$29.95 \ Muria 
IyPe 

Fit, ppy Ham 
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AC Current Meter Decode Bloc Quad Power Supply XP -580 
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SV e M 
-5Ve 5A 

Fully regulated an shoo circuit protected 

XP-575 without meter, 539.95 

LEARN TO BUILD AND PROGRAM 
COMPUTERS WITH THIS KITI 

INCLUDES: All Parts, Assembly and Leeson Manual 

Model 
M M -13000 

$129.00 
IP 
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$69.95 
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59620 

$1895 
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Triple Power Supply XP -765 

$249 
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control, 3 separate sidles 
XP -660 with Anemia Metete $175 _. 

GF -8016 Function Generator 
- -._ -_. _._ with Freq. Counter 

$249 
Sin,Sga,e. t2MHz 

Pulse, Ramp..2lo 0MHz 

Frog Counter .l 1OMHx 

GF -8015 without Freq. Mater $179 __ __ 
_ 

UPS Shipping: 48 States 5% 1245 Rosewood, Deerfield, t1. 6001.5 2 Year Warranty pl ce . n rrocno -ne 
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DIGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPY 
PROTECTIONS 

While watching rental 
movies, you will notice an- 
noying periodic color 
darkening, color shift, un- 
wanted lines, flashing or 
jagged edges. This is 
caused by the copy protec- 
tion jamming signals em- 
bedded in the video tape, 
such as Macrovision copy 
protection. Digital Video 
Stabilizer. RXII completely 
eliminates all copy protec- 
tions and jamming signals 
and brings you crystal clear 
pictures. 

FEATURES: 
Easy to use and a snap 
to Install 
State -of- the -art in- 
tegrated circuit technol- 

10096 automatic - no 
need for any 
troublesome adjust- 
ments 

Compatible to all types 
of VCRs and TVs 

The best and most excit- 
ing Video Stabilizer in 
the market 
Light weight (8 ounces) 
and Compact (1 x3.5x5 ) 

Beautiful deluxe gift box 
Uses a standard 9 Volt' 
battery which will last 1- 
2 years. 

WARNING : 

SCO 
Electronics and 
RXII dealers do 
not encourage 
people to use 
the Digital 
Video Stabilizer 
to duplicate 
rental movies 
or copyrighted 
video tapes. 
RXII is in- 
tended to stabi- 
lize and restore 
crystal clear 
picture quality 
for private 
home use only. 

( Dealers Welcome ) 

ToOrder: $49.95 ea + $4 for FAST UPS SHIPPING 

1- 800 -445 -9285 or 516- 568 -9850 
Visa, M /C, COD M -F: 9 -6 (battery not included) 

SCO ELECTRONICS INC. 
Dept. CPE4 581 W. Merrick Rd. Valley Stream NY 11580 

Unconditional 30 days Money Back Guarantee 

CIRCLE 18 ON FREE INFORMATION CARD 

CABLE T1/ 
DESCRAMBLER 

How You Can Save Money 
on Cable Rental Fe 

1 Unit 5+ 
Jerrold SB w/Tri-Bi $99 $70 
SuperTri-Bi (TBM) $109...$75 
Jerrold 450 combo $189...$139 
Scientific Atlanta $109 ..$75 
SA 8536 $250 $195 
Pioneer $109 $79 
Oat 10112 ((w/VS) $109. $65 
Hamlin ML D 1200 $89 $59 
Tocom $169 $129 
Stargate converter $89 $69 
PanasonicTZPCl45 $99 $79 

30 Days Money Back Guarantee 
Free 16 page Catalog 

Visa, M /C, COD or send money order to: 

US Cable TV Inc. Dept. KPE4 
4100 N.Powerline Rd., Bldg F -4 

Pompano Beach, FL 33073 

US Cable will 
Beat Anyone's 

Price 
Advertised in 

this Magazine! 

1 -800- 445 -9285 
For Our Record 

I, the undersigned, do hereby declare under penalty of per - 
jury that all products purchased, now and in the future, will 
only be used on Cable TV systems with proper authorization 
from local officials or cable company officials in accordance 
with all applicable federal and state laws. FEDERAL AND 
VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL 
CRIMINAL AND CIVIL PENALTIES FOR UNAUTHORIZED 
USE. 
Date: 

Signed: 

No Florida Sales! 
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power line and telephone line 
and operates only when a surge 
or spike occurs, at which time it 

absorbs the overload while al- 
lowing normal voltage to pass 
through. The unit automatically 
resets to its monitoring mode 
after the disruption passes. The 
surge suppressor plugs into a 

standard grounded, dual, AC 
receptacle, providing six 
grounded outlets. Full protection 
is provided on all three lines: 
hot, neutral, and ground. Multi- 
stage telephone -line protection 
includes tip -ring, tip -ground, 
and ring -ground. 

The Electra Guard EG6TC 
telephone, fax, and modem pro- 
tector has a suggested retail 
price of $42.95. For additional 
information, contact Intermatic 
Inc., Intermatic Plaza, Spring 
Grove, IL 60081 -9698. 
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LINE CONDITIONER 

Designed for use with comput- 
ers, audio equipment, and other 
sensitive electronic equipment, 
the Tripp Lite LC -1200 is a 
voltage regulator that corrects 
damaging low- voltage 
( "brownout ") conditions and 
also guards against voltage sur- 
ges. Complete spike, line- noise, 
and RFI /EMI filtering is built in, 
eliminating the need for external 
surge protection. The line con- 
ditioner provides up to 1200 
watts of power from four "ISO- 
BAR" spike -protected AC- 
output receptacles. Two isolated 

filter banks protect equipment, 
and isolation circuitry prevents 
interference between the elec- 
trical devices under protection. 
The compact LC -1200 features 
a 12 -amp circuit breaker, a 
heavy -duty AC power cord, and 
a two -year warranty. 

The LC -1200 has a sug- 
gested retail price of $249.00. 
For additional information, con- 
tact Tripp Lite, 500 North 
Orleans, Chicago, IL 

60610 -4188; Tel: 312 -329 -1777; 
Fax: 312 -644 -6505. 
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HIGH -FREQUENCY SWR 
ANALYZER 

The handheld MFJ -207 high - 
frequency SWR analyzer allows 
users to obtain a complete pic- 
ture of their antennas' SWR 
over a whole band, without 
using a transmitter, an SWR 
meter, or any other equipment. 
It plugs into the coax connector 
and is used by simply setting it 

to the desired frequency and 
reading the SWR. The MFJ -207 
has a low- distortion RF gener- 
ator that covers 10-60 meters, 
an SWR bridge that gives for- 
ward and reflected components, 
and circuitry that automatically 

computes and displays the 
SWR. Frequency- counter out- 
put allows the unit to be 
connected to a frequency coun- 
ter for precise digital readout. 
The MFJ -207 is powered by a 
9 -volt battery, or 117 -VAC with 
an optional adapter (MFJ- 1312). 

The portable unit can take 
measurements directly from the 
antenna, eliminating the distort- 
ing effects of the coaxial cable. 



Antenna adjustments, set -up, 

and trimming can be precisely 
made as SWR changes are 

measured on the spot. The 
MFJ -207 can be used to adjust 
a mobile whip, find the ideal 

place on a car for a mobile 
antenna, tune up an antenna 
tuner without transmitting, 
check the SWR of the input to a 

linear amplifier, and see how 
the SWR varies over tie entire 
band to quickly locate the usa- 
ble 2:1 SWR bandwidth. It also 
can be used to observe the 
effects of various conditions 
such as proximity to a power 
line, driving under an Overpass, 

and rain or snow. 
The MFJ -207 high- -requency 

SWR analyzer costs 599.95; 
the MFJ -1312 adapter costs 
$12.95. For more information, 
contact MFJ Enterprises Inc., 

P.O. Box 494, Mississippi State, 
MS 39762; Tel: 601 -323 -5869; 
Fax: 601 -323 -6551. 
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DIGITAL MULTIMETER 

Leader's model 856 is a 4 -1/2- 

digit, true -RMS digital multi - 

meter that provides comparison 
of measurement results, fre- 

quency measurement, and 

calculation functions (deviation, 
relative, and decibel measure- 
ments), as well as the 
conventional voltage, current, 
and resistance measurements. 
The auto -ranging, multi- function 
instrument uses a true -RMS 
method that provides extremely 
accurate measurements of 

waveforms with crest factors up 
to :3. Frequency measurements 
range from 5 Hz to 300 kHz, 
with a maximum 30,000 count 
and up to 0.01 -Hz resolution. 

The bench -top DMM offers 
several convenience features. 
Deviations with respect to dis- 
played data can be shown on 

the 856, allowing elimination of 

test -lead resistance or the mea- 

surement of the variation above 
and below a center -referenced 
value. A last- memory function 
automatically saves front -panel 
key settings each time power is 

applied. A key -lock function 
helps eliminate errors when a 

specific, or continuous mode of 

operation is required. A three - 
level comparison function al- 

lows measured results to be 

indicated as High, Go, or Low 

with respect to upper and lower 

limits. AC voltage readings can 
be displayed in dBm or dB 
units, and an arbitrary voltage 
can be set as a reference for dB 
measurements. An LED bar - 

graph readout and range indica- 
tor is also useful as an 

attenuator monitor for frequency 
measurements. 

The model 856 digital multi - 
meter costs $800. For 

additional information, contact 
Leader Instruments Corpora- 
tion, 380 Oser Avenue, 
Hauppauge, NY 11788; Tel: 

800 -645 -5104 or 516-231-6900. 
CIRCLE 108 ON FREE 
INFORMATION CARD 

BOOKSHELF TWO -WAY 
SPEAKER 

With their compact size and 

magnetic shielding, the PS -6a 
loudspeakers from Design 
Acoustics can be positioned in 

a variety of locations -even 
close to a television receiver 
with no danger of the magnetic 
field generated by the speaker 
distorting the picture. The 
PS -6a is said to image well 

because it minimizes baffle area 

and the diffraction that cause 
distortion and image degrada- 
tion. The tweeter is 

asymmetrically mounted so that 
the two speaker baffles are mir- 

ror images of each other, which 
also improves stereo imaging. 
The PS -6a is rated at 

88dB/1W/1m, requires a mini- 

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. 

#PD- 271 -020 135 $175 95c 
11 -9 110 591 160 up) 

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

#PD- 270 -010 $530 $45° $395 

2" DOME MIDRANGE 

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

#PD- 280 -210 

Ezpiéss 

$273° 
11 31 

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

15" SUBWOOFER 

Dual voice coil. 40 oz. magnet. 6 ohm 
imp. 100W RMS, 140W max. Response. 
20- 1.2KHz. Resonant frequency. 21 Hz. 

SPL -93 d8 1W/1M. 

PIONEER' 
#P D- 290 -190 

$5450 $49e° 
.I _. ia-upl 

SUBWOOFER XOVER 

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

$2570 #PD 260 220 $2880 $2400 

15 day money baci guarantee $15.00 minimum order We accept 
Mastercard. Visa. Discover, and C.O.D. orders. 24 hour shipping 
Shipping charge = UPS chart rate + $1.00153.00 minimum charge) 
Hours 830 am- 7:00 pm EST, Monday Friday Mail order custom- 
ers. please call for shipping estimate on orders exceeding 5 lbs. 
Foreign customers please send $5.0011. S. funds for catalog Postage. 

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

#PD- 290 -096 $1850 $1690 
up, 

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 
#DTW100T125, 

polyda.. 
#PD-270-047 $275° $2480 

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

#PD- 500 -021 $16° 

CALL TOLL FREE 

1- 800 -338 -0531 
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12" CAST FRAME 
WOOFER 

t1 

EMINENCE 
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. 

#PD- 290 -147 $7290 $6950 
91-up) 
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mum of 10 watts, and can 
handle as much as 100 watts. 
Each speaker occupies less 
than a square foot of shelf 
space and is available in either 
a black wood -grain vinyl finish 
or a natural wood -grain vinyl 
finish. 

The PS -6a loudspeaker has a 

suggested retail price of 
$139.95 each. For additional in- 
formation, contact Design 
Acoustics, 1225 Commerce 
Drive, Stow, OH 44224; Tel: 
216 -686 -2600. 
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COMPUTER -THEFT 
ALARM 

Providing an electronic alter- 
native to anchored cables, the 
PC Screamer alarm from 
Vantage Point Technologies 
continually checks for un- 
authorized computer removal 
and then blasts a siren through- 
out the removal attempt. The 
device resets 30 seconds after 
the last unauthorized move- 
ment, and remains silent during 
normal computer use. PC 
Screamer is installed by using 

its self -stick backing to attach it 

to the inside of the computer 
case, and then plugging the 
power cable in -line with a disk - 
drive power cable. Sized to fit 
inside most desktop and tower 
computers, the device mea- 
sures 33/4 x 23/4 x 2 inches. 

The PC Screamer computer - 
theft alarm costs $39.50. For 
further information, contact Van- 
tage Point Technologies, 1318 
East Mission Road, Suite 376, 
San Marcos, CA 92069; Tel: 
619 -565 -1863. 
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KEYBOARD STORAGE 
RACK 

Designed to save valuable desk 
space while protecting key- 

boards from dust, spills, and 
debris when not in use, Curtis 
Manufacturing's Keyboard 
Space -Saver II ( #SS -3) is a 

combination monitor platform 
and keyboard storage rack with 
a drawer for office supplies. The 
sliding rack, which accepts any 
size keyboard, keeps the key- 
board conveniently stored under 

the monitor when not in use. 
The sturdy platform supports 
any size monitor at the proper 
viewing height. The drawer is 

large enough to hold legal -size 
paper along with an assortment 
of pens, pencils, paper clips, 
and other office supplies. 

The Keyboard Space -Saver II 

has a suggested retail price of 
$59.95. For additional informa- 
tion, contact Curtis 
Manufacturing Company, Inc., 
30 Fitzgerald Drive, Jaffrey, NJ 
03452; Tel: 603 -532 -4123. 
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UNIVERSAL SWEEP/ 
FUNCTION GENERATOR 

A versatile 13 -MHz universal 
sweep /function generator from 
B &K Precision has a built -in 6- 
digit, 30 -MHz frequency coun- 
ter. The model 3040 includes a 

second, variable -signal source 
for sweeping the main gener- 
ator, generating the burst gate, 
providing modulation (AM or 
FM), or for use as a second 
independent output. 

The main generator produces 
sine, square, triangle, ramp, 
pulse, and TTL waveforms and 
offers triggered, gated- sweep, 
and gated -burst operation. Out- 
put frequency is adjustable from 
0.1 Hz to 13 MHz. The second 

generator produces sine, 
square, triangle, ramp, and 
pulse waveforms with a 0.01 -Hz 
to 10 -kHz frequency range. 
When selected as an internal - 
modulation source, AM depth is 

adjustable from 0 to 100 %; FM 
deviation is adjustable to ± 5 %. 
The second generator also 
could be used as a separate 
signal source, eliminating the 
need for two separate function 
generators. 

The model 3040 also features 
selectable internal or external 
AM or FM modulation, variable 
DC offset, and internal or exter- 
nal gated -burst operation. The 
output can be adjusted in three 
calibrated steps or continuously, 
using a variable attenuator. The 
output voltage can be varied 
form 0 to 10 volts peak -to -peak 
into 50 ohms. The six -digit LED 
readout can be used to indicate 
output frequency or to measure 
external signals to 30 MHz. The 
external counter mode offers 
five selectable gating times for 
resolution to 0.1 Hz. 

The model 3040 sweep /func- 
tion generator has a suggested 
user price of $1195. For further 
information, contact B&K- Preci- 
sion, Division of Maxtec 
International Corporation, 6470 
West Cortland Street, Chicago, 
IL 60635; Tel: 312 -889 -9087. 
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PC -BASED DIGITAL 
MULTIMETER 

The R860, a PC- based, DVC/ 
ACV /DCR multimeter card from 
Rapid Systems that plugs into a 

PC /XT /AT or compatible com- 
puter, provides all the features 
and accuracy of a standard 4'/- 
digit bench -top DMM, and has 
the power and programmability 
of a computer -based instru- 
ment. For industrial users, the 
R860 features integrated A/D 
and fully isolated inputs, result- 
ing in higher accuracy and 
noise immunity. The R860 is 

intended for use in multi -chan- 
nel data logging, electronic lab 
work, and production testing. 
The PC -based DMM features 
programmable input ranges 
(200, 20, 2, or 0.2 volts or 
autorange); 0.03% accuracy; 
pop -up menu or command -line 
programming, and programma- 
ble conversion rate (10, 5, or 2.5 
readings per second). 

The R860 PC -based digital 

multimeter card costs $695. For 
further information, contact 
Rapid Systems, Inc., 433 North 
34th Street, Seattle, WA 98103; 
Tel: 206 -547 -8311; Fax: 
206 -548 -0322. 
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DIGITAL PYROMETER 

A recent addition to Amprobe 
Instrument's line of temperature - 
sensing devices is the model 
DP -2001 digital pyrometer. The 
instrument has a temperature 
range of -100 °F (- 73 °C) to 
+ 2000 °F ( + 1092 °C) with the 
use of optional thermocouple 
accessories. It features a retrac- 

table sensor with a range of 
- 50 °F ( - 46 °C) to 300 °F 
(149 °C). It has both degrees - 
Fahrenheit and degrees -Cen- 
tigrade capabilities. 

The model DP -2001 digital 
pyrometer has a list price of 
$69.85. For further information, 
contact Amprobe Instrument, 
Division of Core Industries Inc., 
630 Merrick Road, Lynbrook, 
NY 11563; Tel: 516 -593 -5600. 
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CIE Gives You The Training You Need to Succeed... 
At Your Own Pace...& In Your Own Home! 

Discover Your Career Potential In The 
Fast -Growing Field Of High -Tech Electronics! 

If you're anxious to get ahead ...ánd 

build a real career...you owe it to 
yourself to find out about the Cleveland 
Institute of Electronics! 

CIE can help you discover your 
career potential in the fast growing 
field of high -tech electronics. A career 

that will challenge and excite you 
every day...reward you with a powerful 
feeling of personal accomplishment... 
and deliver a level of financial security 
you may have only dreamed of before! 

As the leading school ii home -study 
electronics, CIE has helped over 
150,000 students in the U.S.A. and 

over 70 foreign countries get started in 

this exciting field. To find out how CIE 

could be helping you...read on...then 
send for a CIE catalog TCDAY! 

A Growing Need For 
Trained Professionals! 

The career opportunities shown here 

are only a few of the challenging, high - 

paying careers you could enjoy as an 

electronics technician. 
You could be the "brains" behind the 

scenes of an exciting TV broadcast... 
trouble -shoot life- saving medical equip - 
ment...design exotic new aeronautics 
systems...CIE's job-oriented programs 
offer you the quickest possible path to 

the career of your dreams! And CIE also features 
military and union re- training, to build on what 
you already know. 

Dozens Of Fascinating 
Careers To Choose From! 

Even if you aren't sure which career is best for 
you, CIE can get you stared with core lessons 

applicable to all areas of electronics. As you 

advance, CIE makes job opportunities available 
to you through the bimonthly school paper, 

The Electron. 

Data Communications Artomotive Electronics 

Avionics Compu.'er- Assisted Manufacturing 

Consumer Electronics Military Electronics 

Personal Training From A 
Renowned Faculty. 

Unlike the impersonal approach of large class- 
room study, CIE offers you one -on -one instructional 
help 6 days a week, toll -free. Each CIE lesson is 

authored by an independent specialist, backed by 

CIE instructors who work directly with you to 
answer your questions and provide technical assis- 

_oil ED tance when you need it. 

GG O_ 

Practical Training... 
At Your Own Pace. 

Through CIE, you can train for your 

new career while you keep your pres- 

ent job. Each course allows a gener- 

ous completion time, and there are 
no limitations on how fast you can 

study. Should you already have some 
electronics experience, CIE offers 
several courses which start at the 
intermediate level. 

"State -Of- The -Art" 
Facilities & Equipment. 

In 1969, CIE pioneered the first elec- 

tronics laboratory course, and in 1984, 
the first Microprocessor Laboratory. 
Today, no other home study school can 
match CIEs state -of- the -art equipment. 
And all your laboratory equipment is 

included in your tuition cost. There is 

no extra charge -it's yours to use while 
you study at home and on the job after 
you complete your course! 

Earn Your Degree To 
Become A Professional 

In Electronics! 
Every CIE course you take earns you 

credit towards the completion of your 
Associate in Applied Science Degree, so 

you can work towards your degree in 

stages. And CIE is the only school that awards you 
for fast study, which can save you thousands of 
dollars in obtaining the same electronics education 
found in four -year Bachelors Degree programs! 

Send For Your g 

Catalog Today! 

jCIE World Headquarters 
Cleveland Institute of Electronics, Inc. 

1776 East 17th St., Cleveland, Ohio 44114 

'YES! Please send me your independent study catalog (For your convenience, 

CIE will have a representative contact you -there is no obligation.) 

Primi Name 

Address Apt # 

City /Stade /Zip 

Age Area Code /Phan No 

Check box for G.I. Bill bulletin on educational benefits: Veteran Active Duty 

Mail This Coupon Today! 
L 
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Opening -up 
Your Gates 

22 

THINK TANK 

y way of introduction, 
Ng my name is John and 
happily I've been given the 
responsibility for Think Tank. 

I've been an avid elec- 
tronics tinkerer since I was a 
kid. To me there's nothing as 
much fun as being creative, 
except sharing creativity. So 
I'm really looking forward to 
reading and presenting 
your letters, and throwing in 

a few ideas of my own-so 
let's get to it. 

Before we jump into the 
mailbag, I'd like to share a 
little off -the -beaten -path 
knowledge with you re- 
garding old TTL logic gates. 
Because of their internal cir- 
cuitry, you can sometimes 
reduce the number of TTL 

gates needed to do a cer- 
tain job in an unusual yet 
simple way, as l'll show you. 

I'll use the common NOR 
gate as an example. As you 
might know, you can wire - 
up NOR gates in a variety of 
ways to make them simu- 
late other gates. The 
standard symbol for a NOR 
gate is shown in Fig. 1A and 
its truth table is shown in Fig. 
1B. In negative -logic terms, 
it is like a negative -input AND 
gate (see Fig. 1C). 

The simplest gate a NOR 
A 

A 

A c 

o 

o i 

o 

i 

B 

o 

o 

o 

c 

Fig. I. A NOR gate (A) only 
goes high when both inputs 
are low, as shown in B. That 
is just what a negative -logic 
AND gate (C) does. 

can imitate is an inverter, as 
shown in Fig. 2A. You just 
apply the input signal to 
both gate inputs, and its 

logical complement (in- 
verse) will appear at the 
output (work out the truth 

INVERTER 

OR GATE 

B 

Fig. 2. You can easily make 
a NOR gate act like an 
inverter by connecting its 
inputs to the same signal (A). 
Coupling an inverting NOR 

gate to a plain NOR gate will 
cause it to act as an OR gate 
(B). By simply inverting its 
inputs (as shown in C), we 

can transform a NOR gate into 
an AND gate. 

table to convince yourself). 
Of course, you can corn - 
bine such an inverter with a 
NOR gate to get an OR gate, 
as shown in Fig. 2B. 

As I mentioned before, a 
NOR Is just an AND with inver- 
ted inputs. So if you invert 
the inputs to a NoR gate, 
you'll get a regular AND 
gate. The resulting circuit 
using only NOR gates is 

shown in Fig. 2C. We can 
take the process a step 
further by adding an inver- 
ter to the output to get a 
NAND gate (see Fig. 3). 

Building xoR and XNOR 
gates is a little trickier, so 
we'll just present the two 
circuits in Fig. 4. Note that 

the XOR circuit in Fig. 4A was 
implemented using five NOR 
gates. That's an unfortunate 
number of gates; most 
gates are available in IC 
packages that contain four 
gates each. That means 
you would need two IC's, 

but only use five out of the 
eight gates they provide. 

However, there is a way 
to use only four gates pro- 
vided that you have some 
really old TTL gates around. 
Some good candidates are 
the MC1010, MC1012, 
MC1210, and MC1212. Such 
gates use a negative 
power- supply voltage. They 
represent a logic high by a 
voltage a little less than 
zero volts, and a logic low 
with around -2 volts. How- 
ever, if need be, such chips 
can be interfaced with 
modern circuits by con- 
necting their ground 
terminal to 5- volts, their sup- 
ply- voltage pin to the circuit 
ground, and using pull - 
down resistors at the out- 
puts. 

Those chips have a par- 
ticularly interesting 
property: you can oR two 
gate outputs by just tying 
them together! In practical 
terms, that means you 
could replace the circuit in 

Fig. 4A with the circuit in Fig. 

5. So you can implement 
an xoR gate with only one 
old quad NoR -gate chip 
and no waste. 

No presentation of NON - 
gate equivalents would be 
complete without mention- 
ing R -S latches. The simple 
R -S data latch is shown in 
Fig. 6A, along with its truth 
table in Fig. 6B. A clocked 
version of the R -S latch is 

shown in Fig. 7A, and its 

truth table is presented in 
7B. Now let's get to that 
mail. 



NAND GATE 

D° 

Fig. 3. By adding one more inverter, we can take or equivalent 
AND gate a step farther to turn it into an NAND gate. 

XOR GATE 

D° 

D 
A 

XNOR GATE 

De 
B 

Fig. 4. The logic required to make an XOR is not only a little 
complex, it requires five gates, as shown in A. The logic required 
to make an xNOR gate from NOR gates is a little complex, but we 

show such a circuit in B. 

XOR GATE 

> 
Fig. 5. If you use old "T J'L chips, you can fabricate an XOR from 
only four NOR gates. Note that the result of the two tied outputs is 

the OR of their values. 

BURGLAR -ALARM 
UPGRADE 

I was pleasantly su'prised 
to see my burglar alarm 
mentioned in your column. I 

designed it to work in my 
old apartment; I have 
moved now and brought 
the alarm with me. if has 

been ganged together with 
two more circuits of newer 
design. The three circuits 
form a modular security sys- 

tem, with each responsible 
for a particular zone I have 
included a drawing of the 
new version (Fig. 8). It has 
the same features as the 

older one, but the design is 

"cleaner" and the parts are 
easier to find. 

The alarm sensors should 
be the normally -closed 
types, connected in series 
to the terminals labeled 
LOOP. With switch S1 closed, 
the alarm is disabled. The 

low that the switch provides 
to pin 13 on U1 keeps pin 11 

high. Diode D1 passes cur - 
reni to C2, keeping it 
charged. That applies a 
high to the inputs of a NAND 

gate connected as an in- 
verter. The low output of the 
NAND -gate inverter cuts Q1 

Become an 
EKI Certified 
Electronics 
Technician 

tified Electronic 
T echnician 

t -" f; 
` 

with EKI's 
home -study 

program. 

FULL COLOR 

CATALOG 
Feature: 

Low cost 
(only $39 per module) 
32 modules 
Used in schools all 
over the I,vorld 
Fast delivery 
No contract to sign 
Go at your own pace 
Can be completed in 
less than 6 months 

CALL OR WRITE TODAY: 

F 

1-800-453-1708 
1-714-833-8711 

[Iln(III IRV]\E 

NOYES AVE 

92714 
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LEAK IN 11'lí 
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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A 

R S Q Q 

o o no 5 
0 1 1 0 

1 a o 1 

1 1 FORBIDDEN 

Go PREVIOUS VALUE 

B 

Fig. 6. R -S data latches, like 
the one in A, are useful when 
you want to hold onto (latch) 
a binary value until you are 
ready to change it. Note that 
the circuit has a forbidden 
state (B). 

off. That keeps K1 in its de- 
activated position. With pin 
13 low, the state of the loop 
has no effect on the output 
of the circuit, 

Opening S1 allows C1 to 
charge. The charging time 
of that capacitor provides 
you with some time to exit 
the house. You should 
check to see that LEDI is 

on, which indicates the 
loop is complete, before 
you leave. After about 22 
seconds, the charge on C1 
reaches the upper thresh- 
old value of U1, arming the 
alarm circuit. 

As long as the loop is 

closed, the bistable latch 
made of the cross -con- 
nected NAND gates keeps 
pin 11 high and C2 
charged. If the loop is 

opened, U1 -a will place a 
low on pin 8, flipping the 
state of the bistable latch. 
Even if the loop is closed 
again, the circuit would re- 
main in the "flipped" state. 
With pin 11 now low, C2 
discharges through R3, 

which takes about 22 sec- 
onds (which gives you a 
chance to disable the 
alarm when you get home). 
When the lower threshold of 
U1 -d is reached, its output 
will go high turning on Q1, 
which activates the relay, 
sounding the alarm. 

Close switch S1 to silence 
the alarm. That places a 
low voltage on pin 13, flip- 
ping the bistable and 
setting pin 11 high. Capaci- 
tor C2 charges quickly 
through diode D1. With C2 
charged, pin 4 goes low, 

cutting off transistor Q1, and 
relay K1 drops out silencing 
the alarm. 

-Gordon Reeder, 
Rolla, MO 

An excellent "re- think. " As 
coincidence would have it, 

I'm installing an alarm sys- 
tem in my home and this 
circuit will allow me to add 
more zones without much 
cost. Each circuit can be 
connected to its own loop 
of sensors (a zone), and all 
of the circuits can be con- 
nected to a single siren. 

For those interested, the 
inverter made from U1 -a 
can be removed from the 
circuit if you wish to have a 
normally -open sensor loop. 
However, note that LED1 will 
be off until there is a 
breach of the zone. 

Note the similarity be- 
tween the NAND inverters 
and the NAND latch in this 
circuit and the NOR -gate 
versions we provided at The 

beginning of this month's 

A 

R SC O Q 

1 Go Qo 

o o o Go Qo 

o 1 0 1 O 

I 
O O 0 1 

1 1 0 UNKNOWN 

B 

Fig. 7. This latch (A) is 
similar to the simple latch in 
Fig. 6A, but, as you can see 
from the truth table (B), the 
circuit ignores any input 
until the C (clock) input is 
low. 
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Fig. 8. This alarm-( ntrol circuit provides an entry delay, an exit 
delay, and latching a. tion. 

column. It just so happens 
that we have yet another 
burglar -alarm submission, 
but it is partly based on the 
NOR -gate circuits we've dis- 

cussed. 

INTRUSION ALARM 
You can use this circuit 

(see Fig. 9) to alert you 
when someone opens any 
door or window that you 
wish to monitor. The circuit is 

built around a 4001 quad 
NoR -gate IC and an xoR 

gate from a 4070 IC. 

The two NOR gates, U1 -a 
and U1 -b, act as a bounc- 

eless switch, more 
commonly known as an R -S 

latch. The XOR gate acts as a 
1 -bit comparator. It's a 
good idea to make switch 
S2 a key switch, as it is used 
to arm and disarm the 
alarm system. 

Switch S1 is a home- 
made normally -closed 
switch used as a sensor. It 

was made from two metal 
plates, one placed on the 
frame of a door, and one 
on the door itself. The plates 
are positioned so they only 
make contact when the 
door is closed. Gate U2 

+9-12V 

METAL 
PLATES 

Fig. 9. When this alarm latches, it activates its own buzzer. Note 
the use of the NoR- implemented R -S latch. 

Earn Your B.S. Degree 
in 

ELECTRONICS 
or 

COMPUTERS 

By Studying at Home 
Grantham College of Engineering, 

now in our 41st year, is highly ex- 
perienced in "distance education" - 
teaching by correspondence- through 
printed materials, computer materials, 
fax, and phone. 

No commuting to class. Study at 
your own pace, while continuing on 
your present job. Learn from easy -to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Our Computer B.S. Degree Pro- 
gram includes courses in the BASIC, 
PASCAL, and C languages - as well 
Assembly Language, MS DOS, CADD, 
and more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid -State 
Circuit Analysis and Design, Control 
Systems, Robotics, Analog/ Digital Corn - 
munications, and more. 

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

Write or phone for our free 
catalog. Toll free, 1 -800- 955 -2527, or 
see mailing address below. 

Accredited by 
the Accrediting Commission of the 

National Home Study Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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contact east 
Same Day Shipment 

To Order, Call (508) 682.2000 

FREE CATALOG 
TEST INSTRUMENTS & 
HARD -TO -FIND TOOLS 
Packed with over 10,000 quality products for testing, 
repairing, and assembling electronic equipment. A full 
selection of test instruments, power protection equip- 
ment, precision hand tools, tool kits, soldering sup- 
plies, and much more. Products are shown in full color 
with detailed descriptions and pricing. All products 
come with a 100% satisfaction guarantee. SAME - 
DAY shipment program. 

In a hurry to receive your catalog? 

Call (800) 225 -5370 
In Massachusetts call (508) 682 -2000 

Contact East, Inc., Dept. R469 
335 Willow St., No. Andover, MA 01845 
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AMAZING NEW 
Pocket Reference '! 

480 pages of tables, 
and conversions 

in your shirt 
5.4" x 0.6")! 

maps, 

pocket 

E. F 

formulas, 
and it fits 
( 3.2" x 

$9.95* 

* Plus $2.00 
Colorado residents 

shipping & handling. 
add 565 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,k, PC Error Codes Geology Mineral Tables 
IBM k Interrupts -10 Map Glues and Solvents 
80286 Hard Disk Types Bolt Torque Tables 
Printer Control Codes Wood Screw /Nail 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 919, P.O. Box 620820 

Littleton, CO 80162 
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compares the inputs at pins 
1 and 2; if pin 2 is high (i.e. 

S1 is closed) the buzzer, BZ1, 

and LEDI remain off, but if 

the input at pin 2 is low (i.e. 

the door is opened) U2's 

output goes high, it sets the 
R -S latch, the buzzer sounds, 
and the LED glows. To reset 
the circuit, momentarily 
close switch S2. 

The circuit has an inter- 
esting advantage: since it is 

wired for normally -closed 
operation, you need not 
protect the sensor wires by 
running them through a 
conduit. If a thief tries to 
break the wire the alarm 
will sound. However, the cir- 
cuit and wires should be 
hidden or camouflaged to 
provide the element of sur- 
prise. 

-Joe Louis Balpuesta, 
Texcoco, Mexico 

As a matter of personal 
preference, I would still 
place the wires in a protec- 
tive conduit. Ws all too easy 
for a smart, skilled burglar 
to short the sensor wires, 
completing the circuit be- 
fore opening the door. 
They've been known to use 
a razor (like the kind used to 
cut carpet) to cut out a 
section of luan doors to 
allow them to disable inte- 
rior sensors. There's nothing 
to keep them from doing 
the same thing with a win- 
dow provided they have a 
glass cutter. 

+9V +9V 

NOISE ON DEMAND 
Enclosed is my second 

submission to Think Tank a 
noise generator (Fig. 10). 

The heart of the circuit is an 
NPN transistor connected to 
operate with its emitter - 
base junction in the break- 
down mode. That causes it 
to generate noise, which is 

amplified by op -amp U1 -a. 
The other op -amp is fed the 
fortified signal via R1, which 
acts as a variable -tap volt- 
age divider. The position of 
the wiper determines the 
signal level fed to the sec- 
ond op -amp, which is 

configured as a unity -gain 
follower. Because of the 
characteristics of the LF353 
BI -FET op -amp, the circuit 
will drive almost any imped- 
ance. Note that the circuit 
does require a dual -voltage 
supply. 

-Bob McVay, Troy, OH 
Interesting circuit. If I'm 

not mistaken the transistor 
should emit "white" noise - 
noise of equal power over 
a range of frequencies. You 

can use the circuit to prop- 
erly set the bands on an 
equalizer. Start by hooking 
up a microphone to pro- 
vide input to the equalizer. 
Connect the noise gener- 
ator to a speaker with flat 
frequency response over 
the range you wish to ad- 
just. (You may have to use 
two or three different 
speakers to set the equal- 

-9V 

2N2222 R2 
R6 

10K 
10MEG 

R5 

20052 

C2 
T1 

Fig. 10. There are times when noise is useful. This circuit can 
drive noise signals into any reasonable impedance because of the 
special op -amps it contains. 



TO 

PHONES 

Fig. Il. A classic example of 
less is more, this small 
circuit can help you identify 
the tip and ring wires in a 
telephone junction box. 

izer over the whole audio 
range.) Turn the circuit on 
and set it to output some 
arbitrary level of white noise 
into the microphone. Don't 
change the level for the 
rest of the procedure. Adjust 
the bands on the equalizer 
for flat response over the 
speakers' frequency range. 

PHONE -LINE TESTER 
My submission (Fig. 11) is a 

simple telephone -line po- 
larity tester. At work, I deal 
with phones a lot and the 
tester is invaluable. The 

schematic is so simple I 

don't think it needs an ex- 

planation. 
There are a couple of 

things that the bu Ider 
should bear in mind, 
though. The first is that the 
unit should be wired so that 
the LED glows green (for 
"go) when the probes are 
connected to the tip and 
ring wires with the right po- 
larity. Second, the high - 
voltage of a ring signal will 

S1 

SPST 

R1 

2.2K 47052 

Q1 

TIL414 
LED1 .-. 

R2 

I- 
BZ1 

2V 

Q2 

2N3904 

Fig. 12. This detector circuit 
provides audible a.r well as 
visual indications. 

R3 

470 E2 

nct damage the unit be- 
cause the tester loads the 
line down enough to act 
like a phone off hook. 

I hope others find this 

circuit as useful as I do. 
-Sam Kapli, Minneapolis, 

MN 
Short and sweet. You 

readers will need a way to 
check the polarity (color) of 
the tester. It should light up 
green when the ring pro- 
be's voltage is positive with 
respect to the tip probe. 
You can use a 9 -volt battery 
to provide the voltage for 
the test. 

HI- FREQUENCY IR 
DETECTOR 

If you want an infrared 
detector with either audible 
or visual indication, try this 
on for size. (See Fig. 12.) It 

can really be helpful when 
attempting to carefully ad- 
just a frequency. All that is 

required is an infrared pho- 
totransistor (Q1), a 2N3904 
general- purpose NPN tran- 
sistor (Q2), an LED, three 
resistors, and a piezo buzzer 
(3 volts maximum). 

When infrared light strikes 

the phototransistor, it con- 
ducts and lights either the 
LED or sounds the buzzer. If 

you want to wire both into 
the circuit, put a single - 
pole, double throw (SPDT) 

switch in and you can se- 

lect the one you want. The 

circuit is extremely sensitive 
to high infrared frequencies 
so use it in a darkened 
MOM, 

I built my unit into a small 
plastic project box with the 
phototransistor on one side 
and the switch on the top. 
All parts are available at 
Radio Shack. 

-Eric Fades, Midvale, UT 

Okay Eric. Chalk up one 
Think Tank book! 

Well, I should wrap this 

month up here. It's been fun 
and I look forward to the 
next time. Remember send 
your letters to Think Tank, 

Popular Electronics, 500 -B 

Bi- County Blvd., Farm- 
ingdale NY 11735. 

Courteous Service Discount Prices Fast 

tFiji ih.'r h 

P.O. Box 567 Van Nuys, CA 91408 

" New ' FLASH UNIT 

This NEW compact flash 
unit comes from a U.S. 
manufacturer of cameras. 
Unit operates on 3 Vdc 

' s 
M $4i1Ell e' 
AO 

1/2" X 1 1/4". II' . ./77M and measures 2 
Ideal for use as a strobe, warning light or attention get- 
ter. Complete with Instruction on how to wire. 

CATS, FSH -1 $3.75 each 10 for $35.00 

Special New Reduced Price 
PHOTOFLASH CAPACITOR 

Rubicon CE 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. 
210 Mfd 330 Volt CATI PPC -210 
$1.25 each 10 for $11.00. 100 for $100.00 

Large quantities available. Call tor pricing. 

FLASHING L.E.D. 

Diffused L.E.D. with built in flashing unit. PULSE 
RATE: 3 Hz @ 5 Volt/20 ma. Unit continually flashes 
when 5 Volts is applied. Operates between 4.5 Volts 

and 5.5 Vohs. T 1 3/4 size. IDEAL AS AN INDICATOR. 
RFD CAT * LED 

01E0 CATS, LED -4G 1 OM 
YELLOW CATS, LED-4Y `r 

$1.00 each 10 for $9.50 100 for $90.00 

HEAVY -DUTY NICKEL 
CADMIUM "C" BATTERY 

Yuasa 18000 
Special purchase of new, rechargeable 
nickel -cad batteries. 1.2 volts, 1800 mAH. 

PRICE REDUCED ON 10 OR MORE. 
CAT* HDNCB-C 

10 pieces for $42.50 ($4.25 each) 
100 pieces for $375.00 ($3.75 each) 

wi 
`'; 

ii "V 

POWER SUPPLIES 

5Vdc3AMP it 
ACDC Electronics *5N3 -1 

New, prepped power supply 
with wires and connectors 
soldered to the Inputs and 
outputs. Open frame style. 4.94' X 4.03" 
Input: 115 Vac. UL and CSA listed. Regulated. 

CAT* PS-53 $10.00 each 

12 Vdc 5 AMP 
ACDC Electronics 112N5 or 

Input: 100 -240 Vac (wired for 115 

Output: 12 Vdc @ 5 amps. Open frame 
T X 4 3/4" X 3" high. Regulated. 

CATI PS-125 $37.50 each 

24 Vdc 2.4 AMP 
Power -One Inc. *HC- 24 -2.4 

Input: 115/230 Vac (wired for 115 
Output: 24 Vdc @ 2.4 amps. Open 

5.62- X 4.87- X 2.50- CSA listed. 
CAT* PS -2424 $30.00 each 

.- ...' 

m:íá 

= 
X 2". 

equiv. 
Vac) 

style. 

Vac) 
frame style. 

TOLL FREE ORDER LINES 

Y -800- 826 -5432: 
CNARt2EOADDERSto Wes, Mesterpandoy Otaeosvr ' 

TERMS Minimum order St a oa Shaping and handling 

for the 48 continental U.S.A. $3.50 per order. All others 

including AK, HI, PR or Canada must pay lull shaping. 

All orders delivered in CALFORNIA must include state 

sales tax (6 % 6 1/2 %, 7 %) .Quantities Limited. 

NO C.00. Prices subject to change without notice. 

Call Toll Free, or clip this coupon 

FREE 60 Page Catalog 
Containing over 4,000 ITEMS 

ALL ELECTRONICS CORP. 
P.O. Box 567 Van Nuys, CA 91408 
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Build A Electroiiks® 

Regenerative 

YEARY COMMUNICATIONS 
MODEL NO: MBRT2 

Vacuum -Tube 
Receiver 

BY STANLEY A. CZARNIK 

Recreate the feel of the early days of radio with this 

fun -to -build and fun -to -use regenerative radio receiver 

prior to the first commercial suc- 

cess of semiconductor devices 
in the 1950's, many vacuum - 

tube types were developed for a vari- 

ety of applications. Since then, the use 

of tubes has steadily decreased. The 

transistor, developed in 1947, was for 

most purposes a superior device. Some 
of its advantages are that it has no glass 

to break, requires no warm -up time, has 

nothing to burn out, and is lighter, small- 

er, and faster than its predecessors. So, it 

is no wonder that traditional vacuum 
tubes have, for the most part, given way 
to solid -state components. 

Still, the vacuum tube receives con- 
siderable attention The physical princi- 

pies that manifest themselves in the 
operation and design of vacuum tubes 
appear frequently in many spheres of 
electronic research and fabrication. 
Therefore, the study of those principles 
is certainly worth the effort. 

The operation of most common vac- 
uum tubes depends on two elemen- 
tary electronic phenomena. The first is 

the emission of electrons by certain el- 

ements and chemical combinations 
when the energy of the atoms on the 
surface of the material is raised by the 
addition of heat. Such Thermal agita- 
tion and electron release is called 
thermionic emission. The second is that 
the movement of electrons within an 

evacuated chamber can be con- 
trolled by the manipulation of magnet- 
ic and electric fields. 

The internal structure of a typical 
thermionic vacuum tube consists of an 
arrangement of at least two (usually 

three) different types of electrode: an 
electron emitter (usually called the 
cathode or the filament), an electron 
collector (the anode, usually called the 
plate), and one or more electron con- 
trollers (called grids). 

A Look At The Circuit. Figure 1 shows 

a complete schematic diagram of the 
Regenerative Vacuum -Tube Receiver, 
plus a 1 -tube resistance -coupled audio 

v 
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Fig. I. Here is the complete schematic diagram of the Regenerative Vacuum Tube 
Receiver, feeding an optional (see text) 1 -tube resistance- coupled audio amplifier. 

amplifier. In the Fig. 1 circuit, the un- 
tuned radio -frequency (RF) signal 
picked up by the antenna (ANT) and 
applied to LI, a multi- tapped coil. The 
taps on LI help to match the imped- 
ance of the antenna to the input im- 
pedance of the receiver, ensuring 
maximum signal transfer. 

The RF signal from the antenna is in- 
ductively coupled to L2. The taps on L2 

set the range of frequencies that can 
be tuned by the receiver (sort of a 
coarse -frequency control), while Cl 
determines the precise frequency (sta- 
tion) to which the receiver is tuned (in 
essence, a fine -frequency control). 
Components C2 and R1 -which are 
connected to the first grid of V1 (a 3S4 
pentode) at pin 3-comprise the "grid - 
leak" or "detector" portion of the circuit, 
which converts the incoming RF to an 
audio -frequency signal. The filament of 
V1 (at pins 1 and 7) is energized by the 
3 -volt "A" battery. That starts electron - 
flow through the four remaining ele- 
ments of the tube where amplification, 
detection, and regeneration take 
place. A DC bias voltage is applied to 
the second grid of V1 at pin 4 through 
R2 and R3. Capacitor C5 bypasses any 
AC component superimposed on VI's 
DC bias voltage to ground. The third 
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PARTS LIST FOR THE REGENERATIVE VACUUM -TUBE RECEIVER 

RESISTORS 
(All resistors are 1/2-watt, 5% units.) 
R1- 2.2- megohm 
R2, R3 47,000 -ohm 
R4 -2400 -ohm 
R5- 1- megohm 

CAPACITORS 
CI- Variable capacitor (see text for 

specifications) 
C2, C3- 270 -pF, mica 
C4, C6 0.1 -p,F, ceramic disc 
C5- 1.0 -µF, 50 -WVDC, electrolytic 

ADDITIONAL PARTS AND MATERIALS 
VI, V2 -3S4 pentode vacuum tube 
L1- L3-See text 
L4 2.5 -mH RF choke 
S1 -SPST or DPDT toggle switch 
BI -Two 1.5 -volt C -cell batteries 
B2 -Three 9 -volt transistor -radio 

batteries 
Baseboard, baseboard rails, tube 

sockets, battery holders, terminal 

strips, Fahnestock clips, crystal 
earphone, magnet wire, hook -up wire, 
hardware, etc. 

Note: The Regenerative Vacuum Tube 
Receiver kit (with audio amplifier 
circuit) is available from Yeary 
Communications, 12922 Harbor 
Boulevard #800, Garden Grove, CA 
92640. The stock number is MBRT2- 
MBAT2 and the price is $34.95. A set 
of three spiderweb coil forms (stock 
number SWCF3) is available for 
$5.00. The five -section variable 
capacitor (stock number VTC55) is 
available for $4.00. The radio kit 
without the audio amplifier option 
(stock number MBRT2) is available 
for $29.95. The audio amplifier option 
alone (stock number MBAT2) is 
$7.50. Md 12% of total cost for 
shipping, plus $2.00 for handling to 
all orders. California residents add 
6.25% sales tax. 

grid of V1 at pin 5 is internally con- 
nected to ground through pin 1 of V1's 
filament. 

The plate of V1 (pins 2 or 6) is the 
output portion of the tube. That ele- 
ment is positively biased from B + 

through R3, L3, and L4. So, how is the 
signal amplified? Note that each ele- 
ment of the tube from grid 1 (pin 3) 
through the plate has a negative, 
positive, negative, positive potential, re- 
spectively. With the filament starting the 
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Fig. 2. Once the terminal strips, Fahnestock clips, battery holders, and vacuum -tube 

sockets have been mounted, the baseboard of your radio should look something like this. 

Refer to this illustration for the general layout of the baseboard and the locations of the 

terminal strips to wh, ch the interconnecting wires and components are connected. 

electron-flow, the s gnal is collectively 
amplified from grid 1 through the plate 
as electrons flow from negative to 
positive, accelerating at each ele- 
ment. 

Coil L3 (the tickler coil) and capacitor 
C3 make -up the 'teed- back" or "re- 
generation" circuit. Regeneration is not 
difficult to understand since it is little 
more than a form of positive feedback. 
For those not familiar with the operation 
of regenerative circuits, let's take a 
closer look. 

Note that the plate of V1 at pin 2 is 

connected to L3, end V1's control grid 
at pin 3 is connected to L2. When L3 is 

moved towards L2, a portion of the out- 
put signal from pin 2 of V1 is inductively 
coupled from L3 to L2 and fed back to 
the first grid of V1, thus regenerating the 
original signal. The reinforcement of the 
original voltage is possible because the 
frequency in the plate circuit is equal to 
the frequency in the grid circuit. 

The fundamentcl principle involved 
in this type of regenerative circuit is 

electromagnetic induction. The 
amount of feedback cannot be in- 
creased beyond a certain point. Here's 
why: The energy fed back to the tuned 
circuit is impressed on the grid of the 
vacuum tube along with the original 
signal. If too much ` eedback is applied 
to the input of the circuit, the detecting 
action of V1 would soon be replaced 
by the tendency of the tube to oscillate 
at a frequency set by the coils in the 
plate and grid circuits. 

The amount of feedback is con- 
trolled by the degree of coupling be- 
tween L3 and L2. As such, L2 and L3 act 
as a variable -coupling transformer. The 

farther you move L3 from L2, the lower 
the coupling. The farther you move L3 

toward the center of L2, the more cou- 
pling, or regeneration, will be obtained. 
The maximum regenerative effect is re- 

alized when the tickler is moved to a 
point just prior to the point of oscillation. 
In other words, you want to obtain max- 
imum feedback without the circuit go- 
ing into oscillation. 

The rear surface of L2 should look 
something like this before it is mounted to 
the frame of the radio. Remember that the 
taps after turns 48 and 66 consist of two 
wires each, one coming from and one 
going to the coil form. The start wire 
extends up from the small hole on the left. 
The finish wire is pushed through the 
small hole on the right after turn 74. 

The RF choke (L4) is used to prevent 
RF from being introduced to the audio - 
output circuit. The audio output of V1 is 

fed through C4 to grid 1 of V2 (a second 
3S4 pentode tube, configured for 
Class -A audio- amplifier operation) at 
pin 3. Resistor R5 connected to pin 3 of 
V2 provides a negative bias and a 
high- impedance input resistance, as 

well. Grid 2 of V2 (at pin 4) is connected 
directly to B + to provide maximum 
charge to that grid. A negative charge 
is provided through the filament for grid 
3 of V2. 

A 2.4k resistor, R4, connected be- 
tween the plate and B + is used as the 
plate -load. That value was chosen for 
maximum gain with minimum distor- 
tion. Capacitor C6 is used as a DC 
blocking capacitor to prevent DC from 
reaching the output device. Amplifica- 
tion in this stage of the circuit is pro- 
duced in a similar manner to the action 
occurring in V1. The main difference is 

that no feedback is used and there is 

no detector. 

Construction. The Regenerative Vac- 
uum Tube Receiver can be built from 
scratch by the enterprising hobbyist, 
however, it is available in kit form from 
the supplier listed in the Parts List. The kit 

includes a wooden frame plus base- 
board and all the necessary hardware 
to build the receiver. The supplier also 
makes available separately the audio 
amplifier portion of the circuit shown in 

Fig. 1. The amplifier may be installed at 
any time, even after the radio is built, 
however, the following instructions as- 
sume both are being installed at the 
same time. 

If you wish to build the unit without 
benefit of a kit you'll have to fabricate 
the baseboard, face plate, etc., your- 
self from wood. The layout is not critical, 
though you should follow the general 
scheme discussed. Use some scrap 1/2- 

inch stock to fabricate the chassis rails, 

and a 9 x 53/4 -inch piece of thin par- 
ticleboard stock for the baseboard. The 

balance of the article will assume that 
you are working with the kit. 

Start by attaching the four base- 
board rails to the bottom of the base- 
board. Fasten the front and rear chassis 
rails to the bottom of the baseboard 
with five screws; three in front, Iwo in 

back. The baseboard rail with five holes 
goes to the front of the baseboard, with 
the small cluster of three holes at the 
left (for the spiderweb coil forms), and 
the other Iwo holes at the right (for the 
face plate). 
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Before inserting the screws, it will be 
necessary to punch small starter holes 
in the chassis rails with an awl or similar 
tool. Likewise attach the two side rails. 

Then attach the four Fahnestock 
clips, with soldering lugs, to the base- 
board (as shown in Fig. 2) with the 
screws provided. Those screws also 
hold the antenna, ground, and audio - 
output terminals. Next pick up the tube 
sockets, turn them over, and bend each 
of the seven metal pins outward from 
the body of the socket. Cut off the tiny 
metal cylinder attached to the center 
of the socket; halfway will be fine. 
Mount the tube sockets on the base- 
board using plastic spacers. Mount the 
five terminal strips (TS1 -TS5) and then 
mount the dual C -cell battery holder 
and three 9 -volt battery holders where 
indicated in Fig. 2. 

The Variable Capacitor. The variable 
capacitor requires a bit of preparation 
before it can be mounted. That unit has 
five sections: The first section is 250 pF 
the second is 125 pF and the remaining 
three sections are 20 pF each. Cut a 
piece of bus wire about 11/2 -inch long 
and straighten it. Fashion one end of 
the bus wire into a tiny circle, then bend 
the wire so that it forms a right angle 
with the little loop. About 3/16 inch from 
the first bend, bend the wire again. 
After the second bend, the remaining 
long section of wire should be parallel 
to the plane of the loop and extended 
in the opposite direction. 

Support the loop over the middle of 
the central gear drive of the variable 
capacitor. Secure the pointer in the 
proper place (see Fig. 3) with a drop of 
solder or glue. The section of the point- 
er that moves over the surface of the 
dial plate should be about 1 inch long. 
Once the pointer is attached, turn the 
capacitor over with the gear drive 
mechanism at the right. Be careful not 
to bend the wire dial pointer. With the 
capacitor flipped over, a row of five 
rectangular metal lugs should be visi- 
ble. Mentally number the lugs 1 through 
5, going from left to right. 

Cut three pieces of bus wire; two to 
about 31/2 inches long and the other 
about 41 inches. Take one of the short- 
er sections of wire and solder one end 
to lug 2 of the capacitor, and bend the 
section back and away from the other 
lugs. Solder one end of the 41/2-inch bus 
wire to lug 3 (the one in the middle) of 
the capacitor. Now manipulate that 
section away from lug 2 (see Fig. 4), 

bend it once around lug 1, and solder. 

Fig. 3. The dial pointer on the variable capacitor is made from a piece of bare bus wire 
and is shaped as outlined in the text. The dial pointer is affixed to a gear mechanism with 
a hit of solder. 

Fig. 4. The lugs on the variable capacitor must he wired and soldered before the unit is 
attached to the baseboard. Number the lugs in your mind (lug I on the far left and lug 5 
on the far right), and then run sections of bare wire from lug 5 to lug 4, lug 3 to lug I, 
and another piece from lug 2. 

Do not permit that wire to make con- 
tact with lug 2. 

Solder one end of the other 31/2-inch 
bus wire to lug 5, bend it once around 
lug 4, and solder. When finished, you 
should have a wire coming off lug 2; a 
connection between lug 3 and lug 1 

with a tail at lug 1, and a wire from lug 5 
to lug 4 with a tail, as shown in Fig. 4. 

Once that's completed, look under the 
capacitor and locate the lug attached 
to the middle of the frame. That lug 
should be cut off. Otherwise, it may 
make contact with one of the bus wires. 

With that out of the way, mounting 
brackets must now be attached to the 
frame of the capacitor. For the bracket 

furthest away from the tuning shaft, 
place a solder lug on the bracket's re- 
tention screw. After preparing the ca- 
pacitor, mount the unit to the base 
board. Keep all the hardware loose for 
the moment. 

Notice the two rectangular notches 
cut into the corners of the capacitor's 
metal frame, one on each end. Mount 
the entire assembly on the base with 
two machine screws. Do not tighten 
those screws. The bus wires should run 
under the capacitor and be pushed 
through the lower holes of lugs 2, 3, and 
4 on TS5 (see Fig. 2 for position of TS5) as 
follows: The bus wire coming off lug 4 of 
the capacitor goes through the lower 
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Fig. 5. The lengths of bure bus wire connected to the lugs on the variable capacitor, 

passed under the bosh of the unit, and are connected to a terminal strip mounted on the 

baseboard. 
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Fig. 6. Templates fo- the three coil forms 
on which the LI -L3 are wound are shown 

here at half size. The circles on the forms 
indicate the relative size and locations on 

the form where holes are drilled to 

accommodate the coil wires and coil - 
mounting hardware 

hole of lug 4 (as shown in Fig. 5); the wire 
coming off lug 2 of the capacitor goes 
through the lower hole of lug 3 of TS5; 

and the wire coming off lug 1 of the 
capacitor goes through the lower hole 
of lug 2 of TS5. Once in position, do not 
solder, just leave things as they are and 
go on to the front panel. 

The Front Panel. Locate the power 
switch, the capacitor knob, the paper 
dial label, and the face plate. Using a 
sharp hobby knife, very carefully cut out 
the two circular holes in the paper dial 
label. Then glue The label to the face 
plate. Make sure the holes in the label 
are aligned with the ones in the face 
plate. Lower the face plate slowly over 
the wire dial pointer and screw it to the 
wooden frame of the radio. You may 
have to bend the pointer slightly in 

order to get the plate into position. 
Once the face plate is in place, ad- 

just the entire tuner assembly so that the 
pointer and the capacitor shaft are 
coming out from the center of the ap- 
propriate holes. When everything looks 

right, tighten all the hardware and sol- 

der the bus wires on the variable ca- 
pacitor to the terminal strip. Install the 
black plastic knob on the capacitor 
shaft, tighten the setscrews, and install 

the power switch. 
The next task is to interconnect the 

individual components of the circuit al- 
ready mounted to the baseboard. 
Those are not the only components 
that go into the circuit but merely the 
ones that we'll be dealing with at this 

point. Also, because certain wires (bare 

bus, blue, black, and red) are keyed to 

different areas of the circuit, each 
grouping will be taken individually. 

Bus Wiring. See Fig. 2 for the locations 
of various terminal strips (TS1 TS5) re- 

ferred to in the following instructions. 

Connect a 11/2 -inch length of bus wire 
from the antenna lug (solder) to the 
lower hole of lug Ion TS1 (solder). Con- 
nect a 2 -inch wire from the lower hole 
of lug 3 on TS1 (solder) to the lower hole 
of lug 4 on TS3, but don't solder this end. 
Connect a 2 -inch wire from the lower 
hole of lug 4 on TS2 (solder) to the lower 
hole of lug 1 on TS5 (solder). 

Connect a 11/2 -inch wire from the 
lower hole of lug Ion TS2 (don't solder) 
to pin 1 of the socket for V1 (solder). 

Connect another 11/2-inch wire from lug 

A on the A BAIT holder (solder) to lug B on 
the same holder (solder). Connect a 11/2 

-inch wire from the positive lug of the A 

BATl holder (solder) to the lower hole of 
lug 1 on TS3 (solder). 

Connect a 1 -inch wire from the 
negative lug of the A BATT holder (solder) 

to the lower hole of lug 2 on TS3 (don't 
solder). Connect a 3/8 -inch wire from lug 

1 of the power switch (don't solder) to 
lug 4 of power switch S1 (solder). Con- 
nect a 5/8-inch piece from lug 2 of the 
power switch (solder) to lug 5 of the 
power switch (don't solder). That com- 
pletes the bus wire instructions. 

Black Wiring. Again referring to Fig. 2, 

make the following connections, using 
the black wire only. 

Connect a 21/2-inch piece of black 
wire from lug 1 of the power switch (sol- 

der) to output lug 2 (don't solder). Con- 
nect a 7 -inch wire from lug 5 of the 
power switch (solder) to the upper hole 
of lug 2 on TS3 (solder). Connect a 31/2 - 

inch wire from output lug J2 (solder) to 
the capacitor ground (don't solder). 
Note: the capacitor ground (CG) is the 
soldering lug screwed to the frame of 
the variable capacitor. A total of five 

connections go to the capacitor 
ground, so keep your wiring neat. 

Connect a 31/4 -inch wire from the ca- 
pacitor ground (don't solder) to the 
lower hole of lug Ion TS4 (solder). Con- 
nect a 23/4 -inch wire from the capacitor 
ground (don't solder) to the lower hole 
of lug Ion TS2 (solder). Connect a 23/4 - 

inch wire from unit ground (don't solder) 
to lower hole of lug 2 on TS2 (solder.) 

Note: the unit ground is the ground ter- 
minal (Fahnestock clip) of the radio it- 

self. It's located right next to the antenna 
terminal. 
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Fig. 7. Shown here are the mounting and final assembly instructions for the three coils. 
Refer to the text for details. 

Connect a 3 -inch wire from unit 
ground (solder) to the lower hole of lug 
2 on TS1 (solder). Connect a 2 -inch wire 
from the capacitor ground (don't sol- 
der) to pin 1 of the socket for V2 (don't 
solder). That completes this portion of 
the wiring instructions. 

Red Wiring. Connect a 11/2 -inch 
length of red wire from the upper hole 
of lug 1 on TS3 (don't solder) to pin 7 of 
the V1 socket (solder). Connect a 41/2 - 

inch wire from the upper hole of lug 1 

on TS3 (solder) to pin 7 of the V2 socket 
(solder). Connect a 3 -inch wire from the 
upper hole of lug 4 on TS3 (don't solder) 
to pin 4 of the V2 socket (don't solder). 

Blue Wiring. Connect a 41/2 -inch 
length of wire from lower hole of lug 4 
on TS1 (solder) to the lower hole of lug 3 
on TS3 (solder). Connect a 21/2-inch 
length from the lower hole of lug 5 on 
TS1 (solder) to pin 2 of the V1 socket 
(solder). Connect a 2 -inch wire from the 
lower hole of lug 2 on TS2 (solder) to pin 
3 of the V1 socket (solder). Connect an- 
other 2 -inch length from the upper hole 
of lug 7 on TS3 (don't solder) to pin 3 of 
the V2 socket (don't solder). 

That completes the interconnecting 
wire instructions, however, we still have 
a ways to go before the Regenerative 
Vacuum Tube Receiver is complete. 

Component Installation. Refer to 
Figs. 2 and 6 for the proper installation 
of the following components. Connect 
a 2.2- megohm resistor (color coded 
red -red -green) between the upper 
hole of lug 4 on TS2 (don't solder) and 
the upper hole of lug 2 on TS2 (don't 

Here's how L2 and L3 are mounted to the 
front of the radio. Regeneration is 
controlled by moving L3 (the tickler coil) 
back and forth in front of L2. Note the 
short plastic spacer between the two coil 
forms near the bottom of the coil 
assembly. 

solder). Connect a 270 -pF capacitor 
(coded F271J) between the upper hole 
of lug 4 on TS2 (solder) and the upper 
hole of lug 2 on TS2 (solder). 

Connect another 270 -pF capacitor 
(F271J) between the upper hole of lug 1 

on TS2 (solder) and the upper hole of 
lug 3 on TS3 (don't solder). Connect the 
2.4 -mH choke between the upper hole 
of lug 3 on TS3 (solder) and the upper 
hole of lug 5 on TS3 (don't solder). Note: 
The choke is the small brown coil of very 
fine wire. There's only one like it in the kit. 

Connect a 0.1 -1.1.F ceramic -disc ca- 
pacitor (coded 104) between the up- 
per hole of lug 5 on TS3 (don't solder) 
and the upper hole of lug 7 on TS3 

(solder). Then connect a 47,000 -ohm 
resistor (yellow -violet- orange) between 
the upper hole of lug 4 on TS3 (solder) 
and the upper hole of lug 5 on TS3 

(don't solder). Connect another 47,000 - 
ohm resistor (yellow -violet- orange) be- 
tween the upper hole of 5 on TS3 (sol- 
der) and pin 4 of the socket for V1 (don't 
solder). 

Connect the 1 -µF electrolytic capac- 
itor between the variable capacitor 
ground (solder) and pin 4 of the socket 
for V1 (solder). Note: Remember to ob- 
serve the proper polarity of that com- 
ponent! The negative end of the 
component should be connected to 
the capacitor ground lug and the 
positive end to the socket. Then con- 
nect a 1- megohm resistor (brown - 
black- green) between pin 1 of the 
socket for V2 (solder) and pin 3 of the 
socket for V2 (solder). 

Connect a 2.4- megohm resistor (red - 
yellow -red) between pin 6 of the socket 
for V2 (don't solder) and pin 4 of the 
socket for V2 (solder). Connect a 0.1 -µF 
ceramic -disc capacitor (104) between 
pin 4 of the socket for V2 (solder) and 
output lug 1 (solder). That completes this 
portion of the assembly instructions, but 
we are not finished yet. 

Winding the Coils. The last major step 
involves winding the three spiderweb 
tuning coils. Read the following pro- 
cedures and study the illustrations care- 
fully before you begin. Once you get 
started, the entire operation can be 
quickly completed. Also, it helps to set 
up some sort of simple system that will 
allow the spool of magnet wire to ro- 
tate freely without falling on the floor. I 

recommend putting the spool over a 
wooden dowel rod clamped vertically 
in a small vise. 

There are a total of three coil forms: 
two small ones (for L3 and L1), and one 
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Fig. 8. Here is an overhead view of the finished receiver, showing the locations of the non - 

baseboard mounted components. Follow closely the instructions in the text while referring 

to this diagram and Fig. 2 for guidance. 

large one (for L2). FJII -scale templates 
for each are shown in Fig. 7 for those 
who have not purchased the kit. If you 
are making your own, don't forget to 
drill holes at the points indicated. 

One of the small coil forms has a long 
arm on it. That one is intended for the 
"tickler" coil (L3) and is central to the 
process of regeneration. We'll be wind- 
ing that coil first. Begin by placing the 
coil form on your work surface with the 
long arm pointing down and the 
smooth surface of the material facing 
up. You will note four holes: a large one 
at the center of the 3piderweb form (for 

the handle), another large one at the 
bottom of the long arm (for attaching 
the form to the radio), and Iwo smaller 
holes. The small holes receive the mag- 
net wire. 

Thread 6 or 7 inches of wire in 

through the front and out through the 
back of the form. Then, begin winding 
the coil in a clockwise direction. To get 
the spiderweb effect, the wire must be 
woven under, then over, then under, 
and then over the segments of the 

form. Wind a total of 32 complete turns. 

Count the turns carefully as you go. 
When you're finished, measure off an- 
other 6 or 7 inch section of wire, cut the 
wire at that point, and thread it through 
the second small hole. You're done with 
L3. 

The form for L2 is the large one. The 

coil is wound in the same manner as L3, 

with one exception: there are taps on it; 

one is made after turn 48, and another 
after turn 66. The coil is complete after 
turn 74. Again, the wind the turns in a 
clockwise direction, and make sure to 
begin with the smooth surface of the 
spiderweb form facing up. Here's how 
to make the taps on L2. After turn 48, 

measure off a 6 inch section of wire, cut 
it, and push it through the first tap hole. 
The first tap hole is the small hole near- 
est the large center hole in the circular 
portion of the form. Now measure off 
another 6 inch section of wire and then 
push it through the first tap hole. Twist 

the two wires together a few times with 
your fingers. The double 6 inch section 
of magnet wire is the first tap. 

Continue winding the coil in the 
same direction and repeat the tap - 
making procedure after turn 66. Then 

continue winding in the same direction 
and finish after turn 74. Remember that 
the taps will be coming out the back 
surface (the rough surface) of the form. 

Now let's move on to L1. Coil L1 is 

tapped at every 4th turn for a total of 32 

turns and 7 taps. It is also wound in a 

counter -clockwise (the opposite) direc- 
tion. Winding the wire in the proper di- 

rection is very important. 
Place the coil form on your work sur- 

face with the smooth surface up. You 

will see a large center hole and a 

number of smaller holes. The small hole 
nearest the center hole is the point at 
which the windings begin. The small 
hole furthest away from the center hole 
is where the windings end. All the other 
holes are for the seven twisted taps, 

one per hole after turn 4, 8, 12, 16, 20, 

24, and 28. The start wire plus the seven 
taps make for a total of eight connec- 
tion points on L1. 

(Continued on page 101) 



Ahhh, the great 
outdoors! It's so 
nice to get out 

in the fresh air and enjoy 
nature. Unfortunately, 
sometimes nature can 
turn a pleasant picnic 
into a please- the -ants 
picnic. Every camping 
trip I've been on has 
turned into a swat fest as 
night fell. As for me, I've 
never been too fond of 
rubbing malodorous 
ointments on myself 
and spraying ozone - 
eating aerosols in Moth- 
er Nature's face. Not 
being one to give up my 
enjoyment of the out- 
doors or my principles, I 

set to work to build a 
portable electronic 
pest repeller, affec- 
tionately called Bug -Off. 

If you haven't heard 
of one before, or don't 

BUG -OFF: 
The 

know what makes them 
tick, such pest Popular Electronics 
send out ultrasonic pres- 
sure waves (at 22 -65 
kHz) that are an an- 
noyance to insects and 
certain small animals. Pest Repeller shown here is only 
Note that the version 

powerful enough to af- 
fect insects, although it 
is an easy matter to am- Build a project to protect you from pests while hiking, 
plify the output using a 
low- power,wide -band or lounging round the pool, and learn something 
op -amp. For those inter- new about the 555 timer in the bargain! ested in this, several suit- 
able circuits were 
shown in "Using Wide - 
band Op -Amps" in the January, 1990 
issue of Popular Electronics. 

The basic Bug -Off unit is a very inter- 
esting little circuit. In it, a 556 dual -timer 
chip is suited -up with a few common 
components that turn it into a sweep - 
frequency oscillator. In the course of this 
article, I'll supply you with both con- 
struction and design details so that you 
can grant a 555 a 50% duty cycle and 
even use one as a voltage -controlled 
oscillator (something mentioned in text 
books, but never really covered). 

Nuts, Bolts, and Paperwork. I have 
a commercially built, AC- powered pest 
repeller at home that works pretty well, 
so I decided to look inside of it before 
designing anything. To my surprise I 

BY JOHN YACONO 

found a lone 555 with support compo- 
nents that caused it to operate as a 
VCO (voltage -controlled oscillator). I 

had always known that was possible, 
but oddly enough I didn't remember 
ever seeing any design equations for 
VCO operation. 

After checking two manufacturer's 
data books, and two 555 -timer cook- 
books, I realized my memory was not 
faulty (not this time anyway). Un- 
daunted, I went on to figure out the 
equations for voltage -controlled oper- 
ation for myself. Before giving you the 
results of my labor, a brief summary of 
555 -timer operation is a very good 
idea. 

A 555 wired for astable operation is 

shown in Fig. 1. Let's ignore the control 

terminal for now, and 
just assume it's not con- 
nected. If you apply 
power to the circuit, ca- 
pacitor C starts to 
charge through RA and 
RB, and the output is 

high. The FET in the 555 
can initially be ignored 
as it is off. The rate of 
charge is thus deter- 
mined by RA, RB, C, and 
Vcc. 

The resistor network 
composed of R;1 -R13 (all 
equal to 5 kilohms) di- 
vides the supply voltage 
(Vcc into and 1s 

Vcc (called the "trigger' 
and "threshold" volt- 
ages, respectively). 
Note that both corn - 
parators (Cl and C2) 
monitor the voltage 
stored in the capacitor; 
Comparator Cl corn - 
pares the capacitor 
voltage to the threshold 
voltage and C2 corn - 
pares it to the trigger 
voltage. 

When the capacitor 
charges up to the 
threshold voltage, Cl 
goes momentarily high, 
toggling the flip -flop. 
That causes the internal 
FET to start draining the 
charge off the capaci- 
tor via RB (without any of 
the discharge current 
flowing through RA), and 
the output terminal 
goes low. The rate of dis- 
charge is thus deter- 

mined by RB, C, and Vcc (but not RA). 

Once the capacitor voltage drops to 
the trigger voltage, C2 is triggered and 
toggles the flip -flop. The FEE then turns 
off, the output goes high, and the ca- 
pacitor begins to charge again. 

There are a few interesting facts 
about the process. First, the timing is 

independent of the power- supply volt- 
age (Vcc. That's because even though 
you may increase the charge rate by 
increasing the supply voltage, the 
threshold voltage is also increased, so it 
takes longer for the capacitor to reach 
that voltage (neat, huh ?). The capacitor 
dissipates that higher voltage slower, 
but the trigger voltage is also higher, so 
the capacitor doesn't have to go as 
low. The time it takes for the capacitor to 



charge from 1 /3Vcc to 2/3Vcc, which is 

the time the output remains high, is 

given by: 

tr = 0.693(RA + ROC 

The time it takes for the capacitor to 
discharge from 2/3Vcc to'/3Vcc, which is 

also the length of time the output is low, 

is given by: 

t, = 0.693(RB)C 

Note the absence of RA in the last 
equation. That's because only RB is in 

the discharge path. Note also that that 
,prevents us from attaining a 50% duty 
cycle (th can't equal t1). Some may pro- 
pose doing away with RA, but that 
would short the power supply through 
the discharge pin ai the beginning of 
the discharge cycle. However, there is 

another method for obtaining a 50% 
duty cycle, as you'll see. 

Special Operation. A 50% duty cycle 
can be easily obtained by putting a 
diode pointing down (cathode toward 
the capacitor) in perallel with RB, and 
setting RA equal to RB. That way RB is 

bypassed during chcrging, but it is still in 

the discharge path. 
Now let's upset the scheme a dif- 

ferent way by applying a voltage 
(VcoN) to the control terminal (but with- 
out using the diode trick for now). Doing 
so doesn't change the characteristics 
of the basic charging circuit (corn - 
posed of RA, RB, and C), but it does 
change the values & the threshold and 
trigger voltages. However, that does not 
affect the discharge time (t,) of the ca- 
pacitor for the same reason a different 
supply voltage doesn't affect it (go 
back to the previous section if you for- 
got why). It does change the charging 
time (tr,), which can be computed with 
the following formula: 

th = (RA + RB)C(- 0.693 + In(1 + 11(1 - 
VCONIVcc))) 

There are a few implications to all 
this: The first is that by changing the 
control voltage you can perform pulse - 
width modulation. You can also modu- 
late the frequency and simultaneously 
modulate the duty cycle. In fact, using 
this technique, you can't change one 
without changing the other. By swinging 
the control voltage up and down, you 
can sweep a range of frequencies. 
That's exactly what he Bug -Off circuit 
does to ensure maximum effec- 
tiveness-it sweeps a range of frequen- 
cies to disturb the widest possible 
variety of species. 
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TRIGGER 

RESET 

o R1 
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R 1 
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I---c) 
OUTPUT 

DISCHARGE 

Fig. I. This is a 555 timer IC (depicted in block- diagram form) connected to some support 
components to form a basic astable multivibrator. 
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Fig. 2. The t vo timers io the full -Mown project have sonne interesting characteristics. 
Both of them have their thresholds externally set, the oscillator on the left has a 50% duty 
cycle, and the oscillator on the right acts as a VCO. 

Here's a peek under the hood of the pest re peller. Note the capacitors are neatly bent to 
permit the cover to he put or,. 
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Fig. 3. If you wire the socket for U/ as shown in A, and the component socket as shown in 

B and interconnect them, you'll only have to connect the buzzer, battery, and switch to get 
your project up and running. 

PARTS LIST FOR THE BUG -OFF 
ELECTRONIC PEST REPELLER 

RESISTORS 
(All resistors are %a -watt, 5% units.) 
R1-62,000-ohm 
R2- 150,000 -ohm 
R3 -1600 -ohm 
R4 -4300 -ohm 
R5-I1,000-ohm 

ADDITIONAL PARTS AND MATERIALS 
BZ1 -Piezo buzzer element 
DI- IN4001 1 -amp, 50 -P1V, rectifier 

diode 
U1 -556 dual oscillator /timer, integrated 

circuit 
C1- 0.005 -pF, ceramic -disc capacitor 
C2- 1200 -pF, ceramic -disc capacitor 
S1 -SPST on /off toggle switch 
BI, B2 -9 -volt transistor radio battery 

Battery clips, perfboard, project case, 
14 -pin and 16 -pin wire -wrap sockets, 
wire-wrap wire, solder, etc. 

The Circuit. The Bug -Off circuit is 

shown in Fig. 2. The internal resistors are 
not shown for the sake of clarity. Note 
that it actually makes use of two 555 
timers (both packaged in one 556 
case). One timer circuit is shown on the 
left of the IC package, and the other is 

on the right. They are both set up as 

oscillators with some special features. 
The oscillator on the right is a VCO 

and is used to sweep frequencies be- 
tween 25.8 and 65.2 kHz. Its duty cycle 
varies from 40 to 76 %. Keeping the duty 
cycle as close to 50% as possible is a 
good idea because it ensures that 
piezo element BZ1, which is the output 

because a timers output simply swings 
between Vcc and ground, but the 
charging capacitor gradually moves 
between the trigger and the threshold 
voltages. The capacitor will thus cause 
the VCO to sweep a range of frequen- 
cies rather than jump between two of 
them. 

The oscillator on the left has Iwo inter- 
esting characteristics: a 50% duty cy- 
cle, and modified threshold and trigger 
voltage levels. The voltage levels are 
modified by R3 to cause Cl to charge 
from 4 to 8 volts. The reason that is done 
is to allow the VCO to have a wide 
voltage sweep (thus, a wide frequency 
range), without causing it to have a 
ridiculously high or low duty cycle. 

The oscillator on the left is configured 
for a 50% duty cycle because of the 
exponential charging curve of the ca- 
pacitor. When the capacitor (C1) starts 

The components are nror' visible with the two capacitors out of the mtv 

using an IC socket keeps the project neat and small. 

transducer, will fully charge and dis- 
charge, and generate harmonics that 
are close to fundamental. Such piezo 
elements are great at creating pressure 
waves, and are sometimes used as 
sound generators in water (such as for 
sonar), which requires high -pressure 
transducers in order to operate over 
long distances. 

One more thing should be men- 
tioned concerning the transducer: get 
a high- efficiency type that operates 
with the highest resonant frequency 
possible. However, don't worry that the 
resonant frequency is not near the ul- 

trasonic range. The voltage swing ap- 
plied to the crystal forces it to elec- 
trostric (contraction due to an applied 
voltage) without the need for reso- 
nance; We are really concerned with 
generating noise in the form of pressure 
waves, not pure tones. 

The VCO receives its control voltage 
from the oscillator on the left. Note that 
the voltage on capacitor Cl is used 
rather than the output from pin 3. That's 

1v roll can cr. 

to charge, its voltage changes rapidly, 
causing the VCO to rush through 
the frequencies generated during the 
beginning of the charging cycle. Dur- 
ing discharge the opposite happens - 
the frequencies generated with the 
control pin near its maximum are 
rushed through. So over one complete 
charge /discharge cycle, the frequen- 
cies are given fairly equal treatment as 
long as the charge and discharge 
times are the same (i.e., the duty cycle is 

50 %). 

Note that R1 and R2 are not equal, 
though we mentioned they should be 
for a 50% duty cycle. That's because 
the use of R3 alters the duty cycle so 
that the values of R1 and R2 have to be 
adjusted to re- establish the 50% duty 
cycle. 

The oscillator runs at a frequency of 
980 Hz, sweeping the VCO twice (once 
up, once down) each cycle. That 
means a creature will be zapped at 
least around 1960 times a second 

(Continued on page 102) 



Does yY)lU' present lure fill! to attract 
the fish to your line? If so, perhaps an 
illuminated Iure will change your luck, 

an(! enable .you to 

catch th(' big one 

that always seems 
to get a wa y'. 

It rained all weekend again. I had 
planned to go f shing but it just 
wasn't in the cards. So, I thought I 

would tinker around with my electronic 
stuff and wait for the rain to stop. Ob- 
viously, my heart wasn't in it, because 
what grew out of that weekend 
was a strange, but effective, fish- 
ing lure. Perhaps, it is stretching 
the definition of "electronics" to 
call it an electronic device, but 
it does use electricity and in 

some mysterious way H. commu- 
nicates with fish. 

The lure is the essence of 
simplicity (see Fig. 1). Jsing a paper 
clip, a calculator battery, and a ligh-- 
emitting diode (LED) or micro lamp, you 
can make an effective multi -purpose 
fish -catching device and amaze your 
friends at the same time. If you're I ke 
me, your friends have come to expect 
strange ideas from ycu and this device 
will certainly strengthen that image. I 

think it may even be legal, but you bet- 
ter check the local laws governing your 
favorite fishing hole to be sure. 

The lure consists of a large paper clip, 
a flat, wafer -type battery (1.5 or 3 volt), 
an LED or micro lamp, a treble hook, 
and a pair of needle -nose pliers. The 
author's version uses a 3.0 -volt lithium 
battery (CR- 2430), but the lure can be 
modified to use any size wafer battery. 
There is one problem though; if you are 
going to use an LED os the light source, 
you'll need to use c 3 -volt battery. It 

takes 1.6 volts of junction potential to 
"light" an LED and the 1.5 volt batteries 
just don't have enough voltage. 

How it Works. The circuit behind the 
fish lure (see Fig. 2) is so simple - -a bat- 
tery, resistor, and a lcmp- -that it is al- 
most not worth showing. A resistor can 
be added (as shown) to limit current 
through the light- producing element 
and to regulate the brightness of the 
light, but it is not usually needed because 
the internal resistance of the battery will 

keep the current at cbout 33 mA. 

flic 
ishing 
Lure 

BY JERRY BAUMEISTER 

The prototype unit used a 1.5 -volt 
lamp powered from a 3 -volt battery. 
That's a bit over the lamp's designed 
voltage, and tends to shorten both bat- 
tery and lamp life a bit, However, the 
extra brightness is attractive to the fsh 
and since catching fish is what this is all 
about, operating the lamp a little "hot- 
ter" than the lamp designers had in- 
tended seems a worthwhile tradeoff. 

You can use either an LED or micro 
lamp. You can even use one of those 
flashing LED's, but make sure it can op- 
erate from a 2.5 -volt source. I have 
found that in the waters around my 

home, diffused yellow LED's work best 
for black bass. (I don't know why. I guess 
it's just part of the mystery that makes 
fishing so interesting) 

Water proofing was not necessary for 
the .fonds when_ I -ish. The resistance of 
local pond water around nere is about 
10,000 ohms per cm. Since the resis- 
tance through the lamp circuit is about 
11 ohms, most o the current flows 
through the lamp circuit and not the 
water (current follows through the path 
of least resistance). The resistance of 
the circuit using an LED instead of a 
mio-o lamp is a bit h,gher, but it is still low 
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LED OR LAMP 

Fig. 1. The Electronic Fish Lure was 
created from an ordinary paper clip 
twisted so as to hold the leads of an LED 
in contact with both poles of a battery. 

PARTS LIST FOR THE 
ELECTRONIC LURE 

LEDI- Light- emitting diode or micro 
lamp 

RI- Optional, see text 
BI -1 5 -3 -volt, flat wafer -type, 

calculator battery, see text 
Paper clip, cellophane tape, thin -plastic 

or film insulating material (see text), 
treble hook, fingernail polish (see 
text), etc. 

B1 

1.5-3V 

R1 

SEE TEXT 
LEDI 

Fig. 2. Here is the simple circuit that 
comprises the electrical portion of the 
Electronic Fish Lure. Note: The resistor 
(RI) may or may not be needed; that will 
have to be determined by experimentation. 

enough to feed the lion's share of the 
current through the lamp. 

In chlorinated water, water that has a 
high ionic concentration, or in salt 
water, water proofing is necessary. A 
little fingernail polish works just fine. Just 

paint the entire lure, battery and all. You 

can even use different colors to jazz it 

up a little. I favor yellow lures with red 
dots, but use whatever color scheme or 
pattern that works for you. 

The lure can be turned on and off by 
removing the battery or by sliding a 
small piece of plastic or film between 
the battery and the point where it 
touches the lamp lead. Push the film in 

to turn the lamp off, remove it to turn the 
lamp an. 

Construction. The wire clip is every- 
thing. Take your time and get it right. 

Start, as shown in Fig. 3, by straightening 
a large paper clip. Figure 3A shows the 

B 

E 

C D 

Fig. 3. Follow this clip -bending diagram to form the battery holder for the Electronic 
Fish Lure. Starting with a straightened large paper clip, make a bend at point A (A), 
follow by the bend at point B (B), and then the bend at point D (C). Then form a loop at 
point C and another at point E (D). 

Hcrr :. '4:) ' 
.' ...' sc;, rh ,'on.lnctivity of the 

waters fish, it may be a., :.scary to ¿i.. ' .: the electrical portion of the unit. Should 
insulating be necessary, a ccat or two of fing,rnail polish works well. 

first bend, a 0.2 -inch, 90- degree bend. 
With the bend pointing toward the ceil- 
ing, bend the wire to conform to the 
diagram in Fig. 3B. Next bend the last 
0.2 -inch of the double wire at point B in 

the same direction as point A (toward 
the ceiling). 

Lay a battery, with cellophane tape 
covering the negative side, on the wire 
form. The cellophane tape is to keep 
the battery from shorting during con- 
struction. You will need to remove the 
tape before using the battery in the 
finished lure. The positive ( + ) side of the 
battery should be resting on the wire 

and firmly against the bends at points A 
and B. 

Next bend the wire at point D toward 
the ceiling forming a 90- degree bend 
tight against the battery (as shown in 

Fig. 3C). Bend the wire at point C and 
form a loop as shown in Fig. 3D. At the 
point where the loop reaches point D, 

bend the wire 90 degrees to the ver- 
tical and then again 90 degrees at a 
point 0.2 -inch away to extend over the 
negative side of the battery. Finally, 
bend a loop in the wire at point E as 

shown. 
(Continued on page 91) 



A phone extension 

can be a nice con- 

venience, but it can 

be turned into a tool 

for the nosy. This 

article shows you how 

to prevent snooping, 

and more. 

Isolating 
Telephone 
Extensions 

There are a number of circum- 
stances in which it would be 
convenient to be able to isolate 

one telephone extension from others 
on the same line. The simplest reason 
would be to ensue absolute privacy 
against snoopers surreptitiously listen- 
ing at other extensions. Another reason, 
especially in homes with a s ngle 
phone line, is to give a fax machine or a 
modem -equipped computer total 
control of the phone, either to prevent 
interruption during a data exchange, 
or to prevent the other phone(s) from 
ringing upon receiving an incoming 
data call. 

All you need to isolate an extension is 

an extra pair of w res-which may al- 
ready be present in your home's wir- 
ing -and a couple of support compo- 
nents. Many family dwellings built since 
the mid- 1970's have bundles of tele- 
phone wiring runring to wall boxes in 

dlmost every room. Some homes have 
eight wires (which form four pairs); 
others have sixteen wires (or eight 
pairs). Incorporating an extension -si- 

lencing feature into such a home is 

often particularly easy as it is likely to 
have an unsused pair of wires that you 
can take advantage of. However, as it 

has become common practice to use 

such wiring for alarm systems, remote 
controls, and intercoms, as well as 
phones, it might be possible that even 
a new home has no wires to spare. In 

such circumstances, or if the hcuse is 

wired for a single phone, you will have 
to run a pair of wires, but you can still 

install the feature using the technique 
we describe. 

Some Telephone Basics. To isolate a 

BY DANIEL B. COOPER 

phone jack in the marner we'll de- 
scribe, it's necessary to understand the 
fundamentals of home -telephone wir- 
ing. All phone circuits require two wires, 

called (for historical reasons) tip and 
ring. When the phone is not ringing, the 
wires carry a direct current with the ring 
wire at a negative potential with re- 
spect to the tip wire. 

When no phone or other communi- 
cations device is "off-hook" (using the 
phone line), the voltage will be about 
48 volts. When a phone, modem, or fax 
machine goes off -hook, the line is 

pulled down to about 6 volts. Neither 
voltage has enough current behind it to 
be dangerous. 

However, the ring signal is a 90 -volt 
peak -to -peak AC signal that is ap- 
plied to the line, and it packs enough 
of a punch to give a painful shock. For 

this reason, and to avoid shorting live 
phone wires and sending spurious 
noise and on -hook signals to the phone 
company equipment, it's best to dis- 

connect the telephone wiring at the 
incoming terminal block before doing 
any rewiring. 

The wiring from the phone company 
ends at the terminal block, which may 
be on an external wall or in the base- 
ment. The wiring that leads from the 
terminal block into the house is yours, 

both to maintain and to do with as you 

please, provided that you don't have a 

service agreement with the phone 
company. If you have such an agree- 
ment, you can still play with the wiring, 
but the phone company can charge 
you if they have to clear up any errors 

you make. Certain restrictions must be 
met; primary among them is that all 
equipment attached to a live tele- 
phone line must be FCC registered. But 

the wiring is still yours to use and modify 
as you wish, without charge or permis- 
sion from the phone company. 

Phone wiring is color coded. The 
standard four colors used in single -line 
systems are black, yellow, red, and 
green. In most phones, the yellow and 
black wires are not used. The red and 
green wires are the ring and tip wires, 

respectively. Also, when connections 
are made to wall terminals and the like, 

the ring wire always goes to the right - 
hand terminal. You can keep all that 
straight by remembering the simple 
mnemonic "red- ring- right." 

The multiple wiring pairs that run 

through homes use another color -cod- 
ing system. One wire of each pair will 

be a solid color with white bands; the 
other will be white with bands of the 
matching color. The solid -color wire 
with the white bands is always the ring 
wire. 

The usual colors for four -pair wiring 
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TO 

PHONE 
LINE 

ORANGE PAIR 

TERMINAL BLOCK 

TERMINAL BLOC K 

TO 

PHONE 
LINE 

ORANGE PAIR 

PRIMARY JACK 
(MODEM & PHONE) 

EXTENSION #1 

EXTENSION #2 

(MODEM) 

PRIMARY JACK 

(PHONE) 

EXTENSION #1 

EXTENSION #2 

Fig. I. This is the basic -isolation wiring. At top is the phone system before modification, with 
the orange pair unused. At bottom, the orange pair is used to connect the primary jack to the 
terminal block. Note that the old primary jack has been replaced by a dual jack and a switch 
has been added. 

are red, green, orange, and blue (with 
white used as mentioned). Of course, 
more colors are used in eight -pair wir- 
ing, but the color- coding scheme is the 
same. Take note the blue pair is usually 
used for the first or only phone line. 

The wiring pairs that run through the 
house to the various phone jacks or 
blank wall boxes are "continuous runs." 
What that means is that all wires go to 
every box and none are terminated till 
they reach the last box. Even if a wire is 

needed at a certain box it is not cut. 
Instead, a 1 /a- to 3/8 -inch piece of its in- 
sulation is removed, the bare section is 

formed into a loop, and the loop is 

wrapped around the desired screw ter- 
minal. That allows the wire to pass 
through the box uninterupted. You 
should follow this practice any time you 
do your own home wiring. Futher, if you 

remove a jack or change the wiring 
pair, be sure to insulate the bare strips of 
the old wires with electrical tape. 

The Basic Technique. The basic tech- 
nique for isolating one phone extension 
can be summed up easily. For descrip- 
tive purposes, it is assumed that your 
current phone jacks are all connected 
to the blue pair, and you will be using 
the orange pair to perform the modi- 
fication. After examining your home's 
phone wiring, you may substitute what- 
ever colors you have available as long 
as you use the standard color- coding 
scheme. For those of you that must run 
a new wire pair, that pair will take the 
place of the orange pair we mention in 

our discussion. 
Throughout our discussion the jack 

that is to be isolated (and in control) is 

referred to as the "primary jack," and all 
others are "secondary jacks." The 
names "primary" and "secondary" 
have no bearing on where the jacks 
are located along the phone wiring. 

The basic steps, diagrammed in Fig. 
1, are as follows: 

Disconnect the blue wiring pair from 
the terminal block. 

Disconnect the blue wiring pair from 
the terminals of the primary jack. 

Connect the orange wiring pair to 
the primary jack's terminals. 

In the primary jack's wiring box, con- 
nect the blue pair to the orange pair 
via a switch. 

Connect the orange pair to the ter- 
minal block. When the switch is closed, 
all of the secondary jacks on the blue 
pair will be active. When this switch is 

open, the secondary jacks will be cut 
off, while the primary or isolated jack still 

functions. 
This basic procedure can be used as 

the starting point for a number of varia- 
tions. Let's look at what could be consid- 
ered a basic installation, and then 
discuss some possible alternatives. 

PARTS LIST FOR THE 
EXTENSION ISOLATER 

J1-Two-conductor jack 
PLI -Two- conductor plug 
Sl -SPST switch 
A dual modular phone jack (if not 

present), twin -lead cable (see text), 
solder, etc. 

Basic Installation. In this example in- 
stallation, two things are assumed: that 
a simple manual switch will be used to 
isolate the jack, and that both an iso- 
lated and non -isolated jack are desir- 
ed at the primary extension. 

For security, the switch should be able 
to be removed from the primary jack 
without causing the phones on the blue 
pair to be cut off. That can be accom- 
plished using an audio jack with termi- 
nals that short together when the plug 
is removed. The jack wiring for the basic 
installation is shown in Fig. 2. 

A standard duplex telephone jack 
has two modular sockets, each with 
four screw terminals on the rear side. 
Short jumper wires connect the corre- 
sponding terminals on each jack. That 
is usually desired. However, in this case 
we want the Iwo jacks to be separated. 
Cut or remove the green jumper wire, 
leaving the rest intact. 

(Continued on page 96) 
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Ready, Sue, Go! 
GO -VIDEO VCR -2 DUAL -DECK VCR. 
From: Go- Video, 14455 North Hayden 
Road, Suite 219, Scottsdale, AZ 
85260 -6949. Price: $1,099.95. 

Every year, hundreds of consumer-elec- 
tronics products are introduced, often ac- 

companied by a flurry of advertising copy 
reading "new," "improved," "inno- 
vative," and sometimes even "fascinat- 
ing" or "intriguing." In reality, most of 
the products can rightfully claim only the 

"new." Color television was innovative; 
dozens of lines of televisions in fashion- 
able colors were merely new (although 
perhaps interior designers found them fas- 

cinating). 
Now a truly innovative product has hit 

the consumer -electronics market: the first 
consumer VCR to offer two cassette 
decks, and the first VCR of any sort to he 

designed and engineered in the United 
States. Yet the "intriguing" part -and 
most of the press it's received- surrounds 
the tiny American company that de- 
veloped the dual -deck VCR and the long, 
circuitous path that brought the device to 
the stores. For those of you who missed the 
story of Go Video and their VCR -2 in the 
pages of Time, Newsweek, The New York 

Times, The Los Ange :es Times, Video. and 
Popular Science -and also managed to 

miss the 20/20 segment -we'll provide an 

overview before we get to telling you what 
the VCR -2 does, and how well it does it. 

Granted, the VCR -2 saga is a good sto- 
ry: A little guy takes on all the big guys 
and triumphs against all odds. with 
healthy doses of patriotism, American in- 
genuity, and the pioneering spirit thrown 
in to boot. The "little guy" is Arizona 
lawyer R. Terren Dunlap, an energetic, 
outspoken entrepreneur who conceived 
the idea for the VCR -2 back in l98? and 

co- founded Go -Video with a partner by 
drawing $60,000 cash against a stack of 
personal credit cards. Go -Video applied 
for a patent on its dual -deck VCR in 1984. 

When they began to look for someone to 
actually manufacture the device, the "big 
guys " -several of the most powerful Japa- 

nese consumer- electronics companies- 
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came out in force. (No American compa- 
nies had the capacity to produce it.) Go- 
Video couldn't find anyone in Japan or 
Korea willing to manufacture the VCR -2 

or to supply parts for it. An arrangement 
with NEC that had appeared to be virtually 
in the bag in 1985 suddenly fell through - 
due, according to Dunlap, to a secret meet- 

ing at which the Japanese consumer -elec- 
tronics leaders decided as a group to block 
the American company's attempts to man- 
ufacture the dual -deck anits. In 1987, 
Dunlap brought suit in a U.S. federal court 
against more than 20 Japanese and Korean 
electronics manufacturers, charging that 

they had illegally formed a cartel that sup- 
pressed competition, and against another 
"big guy" -the Motion 'icture Associa- 
tion of America (MPAA), which ada- 
mantly opposed a device that promised to 
make easy work of direct tape copying. 
(The MPAA dropped t1eir opposition 
when Go -Video agreed to include circuit- 
ry that would prevent duplication of copy - 
protected movies.) In short, Dunlap decid- 
ed to legally pit the American free- enter- 
prise system against JaFan's successful, 
but inherently different, system -one that 
condones mutual back -scratching, if not 
actual collusion, between major corpora- 
tions. 

Several of the original defendants opted 
early to settle out of ccurt. paying Go- 
Video some $2.000,000, which enabled 
the company to stay afloat and continue 
product development during the legal bat- 
tle that continues against the remaining 

defendants: Matsushita, JVC, Sony, 
Sanyo, and NEC. Meanwhile, South 
Korea s Samsung Electronics, one of the 

original defendants, agreed to manufac- 
ture the VCR -2 for Go -Video in return for 

the charges against them being dropped. 
By the end of 1990, two major 

milestones were reached. Go -Video man- 

aged to get the first units on the shelves of 
(very select) stores in time for the 1990 

Christmas rush -and Hammacher 
Schlemmer and The Sharper Image have 

been lard pressed to keep those shelves 

stocked in the face of consumer demand. 
And tine U.S. courts have decided that the 

company has amassed sufficient evidence 
to proceed with their billion dollar anti- 
trust suit against the five remaining defen- 

dants 
The outcome of the trial is far from 

certain, but Dunlap is busy pulling some 

emotional strings to influence public and 

political opinions. The Go -Video chair- 
man, who 20120 called a "hustling en- 

trepreneur" is the first to point oats the 

"David and Goliath" appeal of his case 

and the potentially dramatic benefits to the 

beleaguered American consumer -elec- 
tronics industry a win in court would rep- 

resent. (The announcement that Go -Video 
was listed on the American Stock Ex- 
change was made on a boat in the New 
York harbor, with Dunlap's speech timed 
to c) ncide with a loop around the Statue 

of Liberty, as patriotic songs played in the 

bacKground.) Unfortunately, as he states 

(Continued on page 7) 
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Pick A Disc, 
Any Disc 
REALISTIC MD -1000 MULTI -DISC 
PLAYER: Distributed by Radio Shack, 
500 One Tandy Center, Fort Worth, 
Texas 76102. Price: $49935. 

We have to admit that we're a little sur- 
prised that videodisc players were less than 
an instant success back in a decade ago 
when they were first introduced. Of 
course,-in the beginning there were several 
competing formats (Philips' Laser Vision, 
RCA's CED, and JVC's VHD.i But the 
VCR survived (and how!) the VHS/Beta 
competition, and the compact camcorder 
market is thriving and growing even 
though two non -compatible formats are 
vying for the consumer's dollars- The ini- 
tial lack of success is all the more surpris- 
ing when you consider that more than 60 
percent -and some estimates go as high as 
80 percent-of VCR owners don't use 
their machines to record! (Although that's 
due more to the difficulty of programming 
than to a lack of desire to -ecord.) Early 
videodisc players were expensive, but so 
were VCR's. 

Despite poor sales, the videodisc is still 
around. The Laser Disc won the format 
wars over its competitors, but for a while 
there it looked like an empty victory. Vid- 
eodiscs had a small but loyal follawing of 
those who liked the high resolution and the 
hi -fi sound of the discs. Most viewers, 
however, were content to record 6 hours of 
low- resolution video on their VCR's or, 
since most people don't record, run down 
to the local video store for the latest VHS 
release. 

In a sense, it's amazing that the laser - 
disc format survived through its lean 
times -- consumer electronics rarely sur- 
vive long stretches of mediocre sales -but 
the future of laserdiscs looks brighter than 
ever, thanks to its audio cousin, the com- 
pact disc. Now that consumers are familiar 
with the high quality and convenience of 
the CD, they seem more willing to look at 
the laserdisc, with its high -quality digital 
sound and high -resolution picture. What 
really helped the format was the combi 
player, which can play compact discs as 
well as laserdiscs, and all variants includ- 
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ing 3 -inch and 5 -inch CD's, 8 -inch and 12- 

inch laserdiscs, and 5 -inch CDV's or CD 
videodiscs, which contain up to 5 minutes 
of video with twenty minutes of audio. 

Radio Shack's Realistic MD -1000 Mrd- 
tiDisc Player is one such combi player. It's 
perhaps the lowest -priced such player on 
the market, but it isn't short on features 
and performance. Like other laserdise 
players, it offers superb horizontal video 
resolution. Its 425 -line resolution is better 
than the Super -VHS maximum resolution 
of 400 lines, and far superior to standard 
TV reception of 330 lines. (Standard VHS 
has even worse resolution, below 300 hori- 
zontal lines. That's why it's so difficult to 
read the credits as they scroll by at the end 
of the movie.) The quality difference was 
quite obvious in the movies we viewed on 
laserdisc. Both audio and video quality far 
exceeded prerecorded VHS films. 

Since most consumers are unfamiliar 
with the finer points of the laserdisc stan- 
dard, we'll review some of the basics. 
Laser videodiscs come in two flavors: stan- 
dard and extended play. Standard -play 
discs can hold up to 30 minutes of video 
and audio on each side of a 12 -inch disc, 
while the extended -play discs can provide 
twice that. 

That extra storage doesn't come for 
free, however. The extended -play discs are 
also called CLV discs because they're re- 
corded and played back at a Constant Lin- 
ear Velocity -as the laser reads the 
information from the center to the outside 
of the disc, the speed changes from 1800 
rpm to 600 rpm. Standard play or CAV 
(Constant Angular Velocity) discs rotate at 
a constant 1800 rpm. You lose some impor- 
tant features, such as still -frame and multi - 
speed play, with CLV extended -play discs. 
Their advantage is that you don't have to 
get out of your chair as often to flip or 
change a disc. 

The necessity to flip and change discs is 
the one area where laserdiscs fall short of 
VCR's. The laserdiscs we've seen don't 
seem to mind that the breaks between sides 
of the disc don't come at any convenient 
time. Where they fall is where they fall, 
even if it's in the middle of a sentence. The 
other side picks up the program just where 
it was left off, with no re- introduction to 
the scene, no repetition of the beginning of 
the sentence, etc. But before we get car - 

(Continued on page 8) 



I Can Hear 
Clearly Now 
NEC VOICEPOINT AUDIO TELECON- 
FERENCING SYSTEM. Manufactured 
by: NEC America, Inc., Data and Video 
Communications Systems Division, 
14040 Park Center Road, Herndon, VA 
22071. Price: $1299. 

We hate speaker phones. We hate talk- 
ing on them almost as much as we hate 
being on the receiving end of a speaker- 
phone call. Nevertheless, we have a speak- 
er phone on our desk. Although dialing 
without lifting the receiver is convenient, 
we almost always pick up the handset cnce 
the connection is made. About the longest 
conversation we had over that speaker 
phone was to ask our secretary to come 
into our office. We couldn't hear her reply, 
since our computer's cooling fan was loud 
enough to consistently "grab hold" of the 
speaker phone's voice channel. She 
couldn't have responded if she wanted 
to--although if she did have some choice 
words she could have safely voiced them 
without our ever knowing. 

That inability of both people to talk at 
the same time is our main complaint about 
speaker phones. If you do talk when the 
other person is speaking, you'll cut off his 
sentence. That's called "half- duplex" 
communications. Wirhout a voice switch 
to cut off one side of the conversation, the 
incoming voice would be heard over the 
speaker and sent out over the microphone, 
which would come back over the speaker 
(only louder), and so on. That feedback is 
heard as a loud howling or screeching. 

Because they are half -duplex, speaker 
phones are nothing more than hands -free 
telephones. You can't hold spontaneous 
conversations, and if you try to have a 
conference, everyone ultimately ends up 
screaming at the telephone to be heard. 
Unfortunately for those whose businesses 
demand teleconferencing, the only alter- 
natives to speaker phones have been very 
expensive ($5000 to S20,000) full- duplex 
systems or more- affordable systems com- 
prising base units that require users to 
wear microphones and headsets. And 
there are a lot of businesses that do depend 
on teleconferencing. In 1989, the telecon- 
ferencing industry posted revenues of over 
$800 million, and had a growth rate of 
almost 24%. So, what's an executive to 
do? 

NEC Data and Video Communications 
Systems Division has provided a more via- 
ble alternative in their VoicePoint audio 
teleconferencing system. It most definitely 
is not a speaker phone. The VoicePoinr is a 
fully integrated teleconferencing unit that 
uses a digital echo canceler (we'll came 
back to that later) for full -duplex com- 
munication over an analog telephone line. 
That means that you can simultaneously 

talk to and listen to the party at the other 
end, in any acoustic environment, with no 
clipped sentences, no echo, and no feed- 
back. It requires no headsets, and it's com- 
paratively inexpensive. 

The VoicePoint looks like no other tele- 
conferencing equipment we've seen. It's a 
slate -gray, 9 x 9 -inch square unit, about 2- 
inches high, that contains a microphone at 
each of its four corners and a speaker in a 
rounded bump in the center cf its top. The 
only controls on the unit are a volume 
control and three buttons for "Tel," 
"Conf," and "Mic Off." There's no hand- 
set or dial. The VoicePoint is connected to 
your usual telephone, the power line, and a 
modular wall outlet or jack, using the three 
jacks at the lower back of the unit and the 
supplied phone cords, AC adaptor, and 
modular -jack adaptor if necessary. (Some- 
what more complex hookups allow the 
VoicePoint to be connected to any Key 
System or digital PBX that offers a stan- 
dard analog port or interface.) 

The standard setup takes ro time at all. 
And, with its small size and 3 -pound 
weight, the VoicePoint can easily be car- 
ried from its usual home atop an ex- 
ecutive's desk into a conference room 
when needed. It can even be carried along 
on business trip, according to NEC, but we 
don't think we'd enjoy carrying the extra 
bulk if we could avoid it. 

To use the VoicePoint for outgoing 
calls, you press the Tel button, lift your 
phone's handset, dial the number, hit the 
Conf button, and replace the handset. 
LED lamps indicate which mode you're in 
at any given time. (Incoming calls also 
involve first the picking up the telephone, 
and then switching to the VoicePoint.) A 
hissing sound, the test signal for the auto- 
matic adjustment of the echo cancelers, is 
followed by a beep tkat indicates every- 
thing's ready. Unfortunately. if the receiv- 

ing party picks up their phone on the first 
ring, they're likely to hear some of the 
hiss. That's about the only noise they'll 
hear, however, other than the sounds of 
your voice, the voices of the other con- 
ference attendees, and some ambient room 
sounds. The ambient sounds generally are 
not intrusive. Basically, the person at the 
other end of the line hears the same things 
the people at the sending end do. Depend- 
ing or the room's acoustics, as many as 12 

or 15 people can participate in the con- 
ference call from up to 20 feet away. 

We generally don't have 12 or 15 people 
in our GIZMO offices, and we try to be 
closet than 20 feet from someone with 
whom we're having a conversation, but we 
tested the VoicePoint in a 17 x 20 -foot 
mom with several people and some audio 
and video equipment in the backgound. 
According to each person we called, the 
audio quality was far superior to that of any 
standard speaker phone. A person sitting 
across the room could be heard as clearly, 
and almost as loudly, as someone sitting 
right next to the VoicePoint. The television 
could also be clearly heard. We were able 
to speak all at once, and at the same time 
as the person on the other end of the line - 
whose voice was highly audible from 
across the room. While nobody's words 
were cut off or chopped up by the phone, it 

did get a bit confusing when everyone talk- 
ed at once! 

We also tried the VoicePoint from the 
other side of the call. Once the newness of 
the unit wore away, what struck us about 
the conversations was that they seemed so 
natural. And the quality was really quite 
good. 

That high -quality audio is due primarily 
to the echo canceler, a digital signal -pro- 
cessing circuit that includes an acoustic 
echo canceler (AEC), which eliminates 

(Continued on page 8, 
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Travel TAD 
COBRA TRAVELER PORTABLE AN- 
SWERING AND DICTATION SYSTEM. 
Manufactured by: Cobra Electronics 
Group /Dynascan Corp., 6500 West Cor- 
tland Street, Chicago, IL 60635. Price: 
$229.95 

In our relentless pursuit of new gizmos 
to tell you about, we often find ourselves at 
one trade show or another searching for the 
latest innovations. Of course when we're 
on the road, we can't neglect our duties 
back at our home offices. And as you 
might expect. we have found that the busi- 
ness traveler's most important tool is the 
pay telephone. 

The pay phone, of course. is useful only 
for outgoing calls. For incoming calls, we 
have to rely on hotel operators who don't 
always relay messages accurately or who 
are unwilling to take a lengthy message. 
And by the time we get back to our hotel 
room, it's usually too late to return a call 
anyway. 

To help us and other travelers out, 
Cobra has introduced a portable answer- 
ing and dictation system called, appropri- 
ately enough, the Traveler. Billed as the 
world's first unit of its kind, the Traveler 
works wherever you can get access to a 
modular plug. It does everything you'd 
expect an answering machine to do, and 
adds a couple of features that travelers will 
appreciate: a dual -time -zone clock so you 
can keep track of what's going on back at 
home, and a rather loud alarm (which we 
especially like because we've learned first 
hand that hotel wakeup calls aren't always 
reliable.) 

Although the Traveler is the smallest 
answering machine we've ever seen, it's 
not exactly tiny. With dimensions of about 

x 3/ x l' /x inches, it's about 33 -per- 
cent larger than a personal stereo radio/ 
cassette player. At 13 ounces. it weighs 
more, too. However, it fits easily in a brief- 
case and comes with a convenient leath- 
erette carrying case that's large enough to 
hold the Traveler and its accessories. 

The Traveler is powered by an AC 
adapter or four "AAA" batteries. In the 
best of cases, it's powered by both -the 
batteries can provide memory backup in 
the event of a power failure (which, at the 
very least, will happen every time you 
check out of a hotel and unplug the unit). 
Without the batteries you would lose not 
only the dual -time zone clocks, but also 
the outgoing message, which is recorded 
digitally and stored in memory. For- 
tunately, even without batteries, a power 
failure won't really erase your outgoing 
message -a backup is always stored on 
the unit's microcassette tape. 

The Traveler isn't short on the features 
you've come to expect from full -sized an- 
swering machines. For example, full re- 
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mote operation is possible, so we can 
retrieve messages at any time during the 
day. All calls that come in are stored with 
the t,me of the call, which is displayed on 
the unit's LCD readout. 40f course, you 
can't see it during remote operation, but 
we guess you can't have everything.) 

Setting the unit up is quite easy. A mod- 
ular cord is supplied to connect the Trav- 
eler to the phone line. The existing phone 
plugs into the back of the Traveler. For AC 
operation, the adapter also plugs into the 
rear of the answering machine. As long as 
your hotel uses modular connectors (as 
most do) and doesn't take any special pre - 
cautions to prevent you from disconnect- 
ing the telephone cord, you'll he able to 
use the Traveler. In most hotel rooms 
we've been in, the more difficult problem 
is finding an open electrical outlet. Appar- 
ently the people who tested the Traveler 
had the same experience -they include a 
small extension cord /cube tap to ensure 
you'll be able to get power. 

If you're like us and like to travel light, 
you probably don't like the idea of carry- 
ing an AC adapter around. For shorter 
trips, you might want to rely solely on the 
batteries. In the TAD mode, a battery - 
saver feature puts the unit to sleep after 
abou_ 21/2 minutes of non -use, but it wakes 
up again with each incoming call. 

We found the wallet -sized remote -oper- 
ation guide to be a little bit confusing -the 
first täme. We'll blame ourselves. Re -read- 
ing the card, we realized that is was actu- 
ally quite simple. The only place where 
things can go wrong is if you can't dis- 
tingu.sh three long beeps from three short 
ones. The long beeps signal than you have 
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messages, while the short beeps signal 
that you don't. If you enter a remote com- 
mand after the short beeps, the Traveler 
will erase your outgoing message and try 
to record a new one. If you don't leave a 

new message, the Traveler won't answer 
calls. 

Of course, only one half of the Traveler 
is an answering machine. The other half is 
a dictation machine. We sometimes had to 
debate whether to leave the Traveler back 
in the hotel room or take it with us for 
recording notes. We generally left it hack 
at the hotel. After all, the take -along an- 
swering machine was the unique feature 
that originally appealed to us -and one 
that we quickly came to depend on. An- 
other reason. however. is that the unit is a 
little too large to use conveniently, since it 
doesn't fit in a shirt pocket. It's great for 
using on an airplane (a headphone Jack is 
provided so you can listen without disturb- 
ing others) or to set on a table top to record 
a conversation. 

Before taking the Traveler on the road, 
we tried it at our home base to get familia 
with some of its features. We found it to be 
as much at home there as it was on the 
road. We did discover one shortcoming: 
Messages are indicated by small number: 
on the LCD, which aren't visible from a 

distance, and don't stand out unless you 
look for them. Our only other complaint is 
with the positioring of the microphone. 
For use as a dictation machine, the unit ha; 
to be held upside down for best results. 

Our overall impression of the Traveler is 
that Cobra has co -ne up with a winner. We 
would expect tha_ the competition is hard 
at work trying to match it. 



Jet-Set Gizmo 
BIOCLOK JET-LAC COMPUTER. Mar- 
keted by: The marketing Clinic, The 
Cracker Factory, 16 Church Street, 
Keene, NH 03431. Price: $129.00 

We envy the travelers of yesterday. 
While cruising across the ocean in five 
days might seem slow, it's a lot easier on 
our bodies than doing it in five hours. 
These days, it would .,eem absurd to travel 
on business to the apposite coast on a 
train -which would take a few days, God 
forbid! A jet airplane lets us do it in a few 
hours. And with deregulation, at least in 
the short run it's as affordable and. we 
hope, as safe as any other alternative. We 
have to put up with only a few hassles- 
trips to and from the airport that often take 
as long as the flight, no leg room, awful 
food; and jet lag. 

We remember reading, many years ago, 
a newspaper account that explained that 
the reason for our favorite baseball teams's 
dismal performance in a game was jet 
lag -they had flown in the previous eve- 
ning from the oppos to coast. A poor ex- 
cuse, we thought. But then, as children, 
we had never flown anywhere, let alone 

cross -country. Maybe cur team wouldn't 
have ended up some Iii t'21mc'.s out of con- 
tention if they'd hid he Bí(x luk, the Jet - 
Lag Computer. 

Jet lag is a real pher.on -enon, although a 

relatively new one tha- ìua fined recogni- 
tion only after the int oductian of jet trav- 

el. Originally, it was ':Iieorized that it was 

the jet's high speed :hal di,turbed sleep 
patterns and made pc( sluggish. Then it 
was noted that jet z.g , i.:, :irrcd after flights 
from east to west <a7d ,hoe etsa, but not on 
similar flights from. n ir'h to south or vice 
versa. Apparenti'. it wis th 2 rapid travel 
across time zones that caused jet lag, not 
rapid travel itself. 

The explanation is that all animals have 
a body clock. Ex;aerirnents with subjects 
kept in complete isolation from outside 
stimuli, have shown that the human clock 
has a natural period of cose to 25 hours. 
Although its period is about an hour longer 
than our 24 -hour day, the body clock or 
circadian rhythm is reset every day by ex- 
ternal environmental factors: daylight, our 
alarm clocks, our jobs. etc. When flying 
across time zones, oar bodies are too far 
out of sync to adjust quickly, so we end up 
feeling sluggish, and perfoTrming at less 
than our best. 

Of course, jet trawl isn't the only ac- 
tivity that can upset our internal clocks. 
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Shift workers who must rotate their work 
schedules also have trouble adjusting to 
the disruption of their circadian rhythms. 

Although it was previously believed that 
the human circadian pacemaker was not 
affected by exposure to light, the most 
recent studies show just the opposite. In 
fact, the pineal gland, which is the seat of 
our biological clock, produces melatonin 
-a sleep- inducing hormone -only in 
darkness. Its production is suppressed by 
bright light, even if your eyes are closed. 
Thus, by controlling your exposure to 
light, you can control your internal clock 
and compensate for time -zone changes. 
That's the whole idea behind the Bioclok. 
It calculates the amount of exposure you 
need to compensate for long flights across 
different time zones. 

The Bioclok is very easy to use, and 
easy to carry, too. Its dimensions of about 
23/4 x 31/2 x %z inches let it fit easily in a 

shirt pocket. The three controls and a 2- 
inch square LCD are hidden under a flip - 
top cover. An almost complete set of oper- 
ating instructions is printed on the inside 
of the panel, so there's no need to bring the 
small operation guide along as well. 

To start, you enter the local departure 
time, the duration of the flight, and the 
local time of arrival. (If your flight re- 
quires any stop -overs, you simply consider 
them as adding to the duration of a long 
flight.) The Bioclok also needs to know 
which direction you are traveling in order 
to compute its recommendations. Its com- 
putations are displayed on a 24 -hour clock 
with shaded and non -shaded areas. Using 
the local time of your destination, you 
should avoid sunlight during the hours in- 
dicated' by the shaded area, and be out- 
side-or at least by a window -during the 
hours indicated by the light area. 

In theory, it sounds OK. In practice, 
that's not always the case, as we'll show 
with some examples: A flight from New 
York to Chicago, which crosses one time 
zone, normally doesn't produce jet lag - 
it's the same as the switch from daylight 
savings time back to standard time. Plug- 
ging the flight data into the Bioclok for an 
afternoon flight leaving New York at 12:37 
PM and arriving in Chicago at 2:00 PM (a 
flight time of 2 hours, 23 minutes) yields a 
suggestion that you stay outdoors from 5 
PM to 11 PM, and get out of the sun shine 
(moon shine ?) after that. After a stay in 
Chicago, we return to New York with a 
suggestion to expose ourselves to sunlight 
from 6 PM to midnight. As this report is 
being written, our local sunset is at 4:40 
PM! 

Since jet lag usually doesn't bother us 
on trips as short as one to Chicago, and 
since we're usually asleep by midnight, 
we decided to ignore the Bioclok's recom- 
mendations, and woke up the next morn- t' 
ing -more refreshed, we imagine, than if 
we had stayed up until midnight looking m 
for the sun. co 

(Continued on pat'e 7) 
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Furzy Logic 
SCRABBLE'': THE DELUXE COMPUT- 
ER EDITION. Manufactured by: Virgin 
Mastertronic, 18001 Cowan Street, Suite 
A, Irvine, CA 92714. Price: 59.95. 

Americans have a long history of stand- 
ing on line to buy the fad of the moment, 
be it a Pet Rock, Trivial Pursuit, a Cabbage 
Patch Doll, or a hoola hoop. One item that 
had people quietly queuing up back in the 
1950's was the newly marketed Scrabble 
Crossword Game. It was originally called 
"Crisscross Words" by its creator. Alfred 
Mosher Butts, an avid word -puzzle fan 
who invented the game during the depres- 
sion, when he couldn't find work as an 
architect. While the game was an instant 
hit with Butts' family and friends. it wasn't 
until after World War It that he struck up a 

partnership with James Brunot, who ar- 
ranged for the board to be professionally 
designed. The newly packaged game, with 
its snappy "Scrabble" moniker. became 
an overnight success. Since the 1950's, 
more than 100 million copies have been 
sold worldwide. 

A few of those copies belong to 
GIZMO staffers. We've played the game 
since we were kids. And just because our 
Scrabble sets have spent most of the last 
few years tucked away in closets, they've 
never become outmoded. It's just that 
we're continually bombarded with so 
many electronic toys that we rarely have 
time for playing with old favorites. 

Then we received a copy of Scrabble: 
The Deluxe Computer Edition from Virgin 
Electronics. We jumped at the chance to 
pit our somewhat rusty skills against a 

computer -and to have an excuse to play 
Scrabble once again (and actually get paid 
for it!). 

We attempted to load the game into our 
computer, following the scanty instruc- 
tions supplied in the manual. It was an 
easy procedure. We put the first floppy in 
drive A:, typed "install," and let the com- 
puter take care of the rest. Well, we actu- 
ally had some trouble and, since the 
manual provided no help, we had to call 
Virgin Mastertronic to ask what was essen- 
tially a stupid question. (They don't list 
any customer service number on their 
game material.) 

The manual might skimp on installation 
instructions and breeze through the direc- 
tions on using the pull -down options 
menus and setting up game play, but it 

goes all out on the rules and strategies 
behind the game of Scrabble. It provides 
full details on how words are formed, what 
types of words are acceptable, the values 
of the letter tiles and how many of each are 
included, taking advantage of the "pre- 
mium" (double- and triple -letter -score 
and double- and triple- word -score) 
squares, and scoring. Unfortunately, the 
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illustrated examples of wt:rd fòrmation 
and scoring given in the manual do not add 
up correctly, no matter how often we total- 
ed the tiles and what "premium" squares 
we used in our figuring. Luckily, we were 
already familiar with how to score the 
game -and, in any case. the computer 
does all the totaling. (We hope it does a 

better job than the authors cf the manual!) 
Also appearing in the manual is a re- 

print of an article on advanced Scrabble 
strategy that would have totally turned us 
off the game if we weren't already Scrab- 
ble enthusiasts. For examp ?!e: "First, all of 
the Official Scrabble Plave *'s Dictionary's 
two- letter words must be memorized. 
Also learned are which ones can be plu- 
ralized and which ones cannot .,. Next, all 
three -letter words ... then all four- letter 
words are memorized." And it doesn't 
end there. It seems that master players can 
actually recite the five 8- letter English 
words that contain six vowels (eulogiae, 
epopoeia, aboideau, aboiteau, and au- 
reolae). Then, of course. you must decide 
what to do if you get the "Q" tile, how 
best to use your "S" tiles, whether or not 
to save an "I" "N" "G" grouping in the 
hopes of making a seven-letter word and 
scoring the 50 -point bonus. Despite the 
article, we decided to see if we could have 

some fun playing computerized Scrabble. 
You can play Scrabble against up to 

three other human players. or against the 
computer (up to three computer players). If 
you opt for the computer oponent(s), you 
can select a skill level from 1 (novice) to 9 
(expert) for each. The board is the familiar, 
crossword -style square. but not much else 
seems the same. For one thing. unless you 
specifically choose the Racks Off option 
from one of the pull -down menus, you can 
see all the other players tiles displayed to 
the left of the board. That's called cheating 
where we come from! If you really want to 
cheat, this game gives you plenty of other 
ways to go about it. First, you can ask for 
hints and the computer will generate pos- 
sible plays for you to use. (Its suggestions 
are often not the highest scoring pos- 
sibilities, but might inspire you tc come up 
with a good word.) The anagram feature 
will take a bunch of letters that you select 
and scramble them to form any possible 
words. The crossword option is similar to 
anagrams, but lets you add wild cards. You 
can even manipulate the timer function so 
that only the computer is under a deadline. 
(When you sec how many words the com- 
puter has "on the tip of its tongue" scroll- 
ing across the screen, and how long it takes 

(Continued on page 8) 



READY, SUE, GO! 
(Continued from page 1) 

his case, Dunlap indulges in a vociferous, 
steady stream of Japan -bashing that we 
find disturbing. We'd prefer to hear an 
enthusiastic description of the VCR -2's 
unique capabilities than an unrestrained 
attack on Go- Video's enemies. 

If the product seems to get lost in the 
hoopla surrounding its creation, there 
might be good reasons. The VCR -2 does 
offer capabilities beyond the scope of any 
other VCR. The additional deck allows 
you to watch a prerecorded videotape 
while you tape a program, copy one tape to 
another with the push of a button, or com- 
bine scenes from several home videos onto 
one tape without much trouble. You can 
even tape two programs at the same time - 
provided you have a TV with video output 
to serve as the second tuner, are physically 
present at the time of the recording, and 
are willing to do some wire - juggling 
(which. we suspect, the VCR -2's intended 
customers wouldn't be willing to do). 

The lack of a second tuner is symp- 
tomatic of VCR -2's engineering /market- 
targeting flaws. The dual -deck VCR, at 
more than $1000, is priced out of the range 
of the average consumer, yet it doesn't 
offer several features that a videophile 
would consider essential in a VCR -par- 
ticularly one to be used for tape editing. 
That leaves the small segment of the con- 
sumer- electronics market for whom novel- 
ty and convenience are more important 
than quality, and who are willing to pay a 
lot for an item that's unique. (We suspect 
that's why the VCR -2 was initially sold 
only at those two exclusive retailers.) 

And the VCR -2 is both unique and easy 
to use for most purposes. Those of you 
who are still struggling to program your 
old- fashioned, single -deck VCR's car rest 
easy -a video instruction manual comes 
with each VCR -2 and clearly demonstrates 
how to do each of those things. Once we'd 
perused the video manual, we were able to 
take advantage of most of the VCR -2's 
features without ever consulting the more 
detailed. and very well -developed, written 
manual. Programming the VCR -2's two 
decks to record shows at a later date with 
the timer, via an on -screen menu, was easi- 
er than programming many single -deck 
VCR's we've seen. 

Duplicating a tape that isn't Macrovi- 
sion encoded couldn't be easier. It requires 
simply that you put the source tape in deck 
1, a blank tape in deck 2, and prey' the 
Copy Tape button. Editing out unwanted 
scenes is almost as easy -as is editing in 

scenes from several different original 
tapes -using first the Copy Tape button 
and then pressing Pause and Record as 
needed. We had a bunch of lengthy vaca- 
tion videos that made for some pretty bor- 
ing viewing, and it was a delight to be able 
to quickly and easily edit them down to 

something we could show without alienat- 
ing friends and relatives. 

We'll admit, we tried to copy tapes that 
were encoded to prevent duplication. We 
loaded the prerecorded movie into deck 1, 

hit the Copy Tape button, copying be- 
gan -and stopped after about two min- 
utes, when a "Tape is Copy Protected" 
message appeared on the screen. Imme- 
diately pushing the Copy Tape button got 
the process rolling again, but at intervals 
of about two minutes that message would 
appear again, and the recording would 
stop. If you have the patience to keep push- 
ing Copy Tape every few minutes, you 
actually can record -albeit illegally, 
though we're not sure why -an entire 
copy -protected tape. The copy is watcha- 
ble, but somewhat annoying, since every 
two minutes or so (corresponding to the 
warning messages on the original) a sec- 
ond or two of snow replaces the picture. 
That didn't bother the less- discriminating 
GIZMO reviewers, and we suppose that 
kids who can watch the same movie a 
dozen times in a row wouldn't be the fuss- 
iest of viewers. But even boarderline vid- 
eophiles would not be very happy with the 
copy. 

On non -copy- protected tapes, the quali- 
ty of duplicates is good but not great; vid- 
eophiles would not be happy with them 
either. And some problems arise during 
editing. The VCR -2 lacks such features as 
a flying erase head, frame advance, and 
slow motion that are necessary for accu- 
rate, clean cuts and edits -and each of the 
decks has two heads, not four. More de- 
manding consumers would sorely miss 
those features, although the convenience 
of trouble -free editing will more than com- 
pensate for those shortcomings for many 
less technically inclined people, and in 
less demanding situations. 

The VCR -2 provides several other con- 
venience features, including automatic 
play and rewind of tapes and remote tape 
load /eject, which finishes loading (or 
ejecting) a tape that is partially pushed into 
the slot. Each of those features can be 
turned off using the on- screen video 
menu, for situations that call for more 
manual control over the VCR -2. (For ex- 
ample, you wouldn't want a tape that you 
were editing to automatically start play- 
ing.) The 16- event, lifetime timer is also a 
plus, as is MTS Stereo. It's quite simple to 
set the VCR -2 to record one program while 
you watch a tape. And if you're running 
out of the house and want to tape a pro- 
gram that's about to start without using the 
menus, you can use "One Two Record- 
ing" (OTR) to set the VCR -2 to record in 
half -hour increments by pressing the rec- 
ord button. There are two fast -forward/ 
rewind search speeds, and you can mark 
one position on the tape counter at which 
the search will automatically stop. All of 
those features make the VCR -2 extremely 
easy to use. 

Virtually every feature offered by the 

VCR -2 can be activated using either the 
front panel or the remote control. Both the 
unit itself and the remote are larger than 
average. The VCR -2 measures 
201/4(W) x 41/4(H) x I61/2(D) -too large to 
fit in the compartment in our entertain- 
ment center that our regular VCR oc- 
cupies. Each side of the deck holds a tape 
hatch with the control buttons underneath, 
and a set of covered controls that include 
some of the lesser used functions along 
with knobs for adjusting tracking and 
sharpness. The lower center front panel 
has an LCD status readout and source in- 
dicators. The controls -both on the front 
panel and on the remote -were a bit slug- 
gish. Many high -priced VCR's have a 

command buffer; with the VCR -2 you have 
to wait for one command to be fully com- 
pleted before you can input the next com- 
mand. That's another example of a high - 
quality feature that was left out of the high - 
priced VCR -2. 

Our reactions to the VCR -2 were mixed. 
Some of us really loved the convenience of 
one -step copying and easy edits. Some of 
us were sorely disappointed that several 
features that have come to be considered 
basic in high -priced VCR's are missing. 
We all agreed that the VCR -2 is a step in a 
new direction, and that a second tuner is 

essential. 
We're looking forward to the next gener- 

ation of VCR -2. We envision virtually the 
same set, with the addition of a second 
tuner, and some basic editing functions, 
and a way to insert other equipment (such 
as a video titler) between the two decks - 
but priced a bit closer to the average con- 
sumer's budget (a price drop generally oc- 
curs once the novelty wears off a new 
consumer -electronics item). Another ver- 
sion would also incorporate those features 
that would endear it to videophiles, and 
could be priced as the market would bear. 
At that point, we'll begin arguing about 
which type of VCR -2 we "need." For now, 
however, we'll get better results using two 
VCR's. 

JET-SET GIZMO 
(Continued from page 1) 

A flight from one coast to another yields 
similar results. A typical flight from New 
York to Los Angeles, with one stop, takes 
about 8 hours. Our local airport gives us 
two scheduled flights on our favorite car- 
rier, one leaving at 6:56 AM, the other at 
12:28 PM. If we take the morning flight, 
Bioclok tells us that we should stay out- 
doors from 3 PM to 9 PM. If we take the 
afternoon flight, we should stay in the sun 
from 3 AM to 9 AM. Well, we won't get 
any California tan that way! To be fair, the 
manual points out that if the Bioclok rec- 
ommends that you expose yourself to light 
at a time of day when there is no natural 
light available, then you should concen- 
trate on avoiding light exposure at the stip- 
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ulated times. But that's not always 
possible, either. 

Our final example is a flight from New 
York to Osaka, Japan. A polar flight, in- 
cluding a stop in Tokyo, takes about 19 

hours. The Bioclok's recommendation: 
Avoid exposure to the sun after 12 noon, 
which is fine as long as you're not con- 
ducting any business in the afternoon. 

As it turns out, we tried to give the 
Bioclok a fair workout. But its recomrímen- 
dations were so inconvenient to follow that 
we were never able to determine whether 
or not it really works. If we were willing to 
put up with its inconvenience, we'd proba- 
bly already be taking the train to the coast 
instead of flying. And we wouldn't be up- 
setting our circadian rhythms with all that 
coffee we drink. But if you're looking for 
the perfect gift for the jet- setter who has 
everything ... 

PICK A DISC 
(Continued from page 2) 

vied away with a diatribe, we'll point out 
that our complaints are against the movie 
industry. The player only plays back what 
it's fed. 

Integrating the MD -1000 into your vid- 
eo system can be the simplest of opera- 
tions, or it can be quite involved if you 
have a lot of equipment that you want to 
operate in harmony. In the simplest of 
cases, you simply connect your antenna or 
cable to the laserdisc player, and use the 
supplied coaxial cable to feed the antenna 
on to the TV (or VCR). If you want to use 
the direct audio and video connections 
(which we would highly recommend) and 
you have a VCR in the picture, the hookup 
gets a little more complicated, and some 
sort of audio /video switch box would be 
the best way to handle the situation. 

In our case, we wanted to watch movies 
and experience them using our Dolby sur- 
round -sound processor. We still wanted 
our VCR in the picture, and our stereo 
system is also part of our surround system 
(and a must, of course, if we wanted to 
listen to CD's.) As you might imagine, our 
wiring got reasonably complex because 
we had to use a number of Y adapters. The 
manual probably could have spent a little 
more time covering the multitude of pos- 
sibilities that often bewilder the average 
consumer. 

Once the MD -1000 is installed, it's easy 
to use. Simply pop in a disc, close the tray, 
hit Play, and the player does the rest. It 
automatically recognizes what format and 
size disc is inserted. An array of search 
features that have become familiar stan- 
dards on CD players are provided. For ex- 
ample, you can start playing at a specific 
time from the beginning of a CLV laser- 
disc, search for a specific chapter (laser- 
disc) or track (CD), automatically skip to 
the next chapter or track, or automatically 
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play the first 10 seconds of every chapter or 
track on a disc. It's possible to search 
rapidly through discs in either direction, 
and to program the player to play tracks in 
random order or to play them in any order 
you choose. You can also repeat a chapter 
or track, or a small section of any chapter 
or track. 

Our favorite features come into play for 
standard laserdiscs, those recorded in the 
CAV format. With CAV discs, you can 
change the play direction, change the 
speed from %th of normal to three times 
normal, freeze the picture, advance one 
frame at a time -all with perfect picture 
quality. 

For those who like to record their CD's 
onto audio tape for playing in a car or 
portable stereo, the MD -1000 has some 
special editing functions that allow it to 
automatically select the tracks on a CD or 
CDV that will fit on one side of a cassette 
tape. An on- screen display shows you 
ahead of time what tracks will be record- 
ed. It doesn't do any re- arranging of tracks 
for a perfect fit. 

Although the laserdisc is experiencing 
unprecedented growth, it still has a long 
way to go. While we have dozens of video - 
rental stores within a five -mile radius, we 
found only one that rents laserdiscs. But as 
more companies make players, and as the 
price goes down and versatility goes up, 
the laserdisc player is beginning to make 
its way from Videophile -land into the 
mainstream consumer market. 

I CAN HEAR CLEARLY 
(Continued from page 3) 

the acoustic coupling that can cause a 
howling sound when the microphone and 
speakers are activated at the same time, 
and a transmission -line echo canceler 
(TEC), which eliminates feedback at the 
hybrid circuit. 

Echo cancelers like the VoicePoint's 
TEC have been used before, to address the 
echo that plagues the various types of 
long- distance telecommunications sys- 
tems, such as satellite communications or 
overseas lines. The VoicePoint's AEC ap- 
plies the same technology to eliminate 
acoustic coupling as well as the echo 
sound emitted from the speaker when it is 
reflected by the room walls, ceiling, fur- 
niture, and even people. Since NEC has 
plenty of experience with modem and sat- 
ellite- transmission systems, we're not sur- 
prised that they were able to do a good job 
with the VoicePoint; they used similar 
types of signal- processing chips --one of 
the keys to it's relatively low price. 

But even if we can't afford the Voice - 
Point, and our GIZMOing really doesn't 
require its capabilities, we're impressed 
with how well it works. It seems that we 
have a speaker -phone budget, and telecon- 
ferencing- system tastes. 

FURZY LOGIC 
(Continued from page 6) 

to make up its mind, you might decide that 
giving it a time limit is only fair!) Another 
option allows you to take back a word 
that's been played -yours or the comput- 
er's. The computer, however, will usually 
play the same word again, unless you use 
the timer to limit how long it has to come 
up with it. 

Challenging the computer didn't always 
satisfy us. We challenged its use of the 
word "Furzy," which we couldn't find in 
any of our dictionaries. It's answer: 
"Abounding in furze." "Furze" was in 
our dictionary, as a prickly evergreen 
shrub. 

The only other trouble we had occurred 
the first time we tried to store a game. 
When we went back to it, we were able to 
recall it, partially. The system brought up 
the last two racks of tiles that were to be 
played, and a totally blank board. When 
we tried using the tiles to start a new game 
on the blank board, it became apparent 
that the computer could see the invisible 
tiles of the game that had been saved. 
Subsequent attempts at saving and recall- 
ing half -finished games went smoothly. 

The game can be played using either a 
mouse, a joystick, or a keyboard, although 
a mouse is highly recommended. We can 
see why, after trying to play with a key- 
board! Each tile must be picked up and 
carried using the direction arrows, quite a 
tedious process. Accessing the menus and 
using the options are also frustrating and 
time -consuming procedures when using a 
keyboard because no keyboard shortcuts 
are provided. Even when requesting the 
definition of a word, you must use the 
cursor keys to move the arrow to point to 
each letter. Not being able to type in words 
when you're playing a word game is like 
having a calculator where you have to spell 
out the entries. 

Still, it's nice to be able to play Scrabble 
without rounding up a friend or two to 
make up the game. You can learn by play- 
ing against the computer (practice makes 
perfect, or so they say) and you can even 
print out a blow -by -blow description of the 
game to analyze what you did right or 
wrong. The game could be more challeng- 
ing, however. Even when setting the com- 
puter at level 9 we were usually able to win 
(without cheating). We haven't played the 
game in years, and none of us has any 
two -, three -, or four -letter words memo- 
rized. Most of all, we missed the cama- 
raderie of sitting around a table with 
friends, arranging and rearranging those 
smooth wooden tiles, calling out "I chal- 
lenge!" when someone comes up with a 
particularly bizarre word ( "furzy" would 
have been right up there), and thumbing 
through a well -worn dictionary to find out 
who is right. 



For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 

ELECTRONICS WISH LIST 

Subwoofer System 

So you'd like nothing better than to annoy your pain -in- the -neck downstairs 
neighbors with some loud music, but your wife is unwilling to compromise her 
decorating scheme with your components. As long as her decor is ultra modern. 
Memtek's TS -5 subwoofer system combining a stand- alone, obelisk- shaped, sleek 
black subwoofer and two very compact satellites should fit the bill. The satellites 
should be separated from the obelisk -on a bookshelf, for instance -for optimum 
midrange and treble response. A four -inch midrange driver provides high -clarity 
transient response, while a combination of main tweeters with a 5/8 -inch di- 
aphragm and a supplementary rear -firing tweeter spreads the high frequencies 
throughout the room. For bass clarity, the woofer uses four high -power 51/4-inch 

drivers that provide the same radiating area as a 12 -inch woofer without the heavy 
single cone. Price: $649. 
CIRCLE 56 ON FREE INFORMATION CARD 

Garbage -Band Scanner 
For years people have used scanners to keep track of the life- and -death action of 

the law -enforcement and fire -fighting professions. With the introduction of the 

model GB -I scanner, Stolid Devices Inc. (1234 Main Street, Spotsville, AK 

99991) hopes to get enthusiasts hooked on an entirely new world of scanning -the 
fast -paced world of garbage collection. Now you can tune in on your local 
sanitation workers as they make their runs. With the GB -1 you won't miss out on 

any of the excitement: "Trash cans overturned at Forth and Elm," "Glass debris 
on highway near the 214 -mile marker," "Take your lunch break now." As if that 
wasn't enough, the GB -1 gives you complete access to the taxi and road -con- 
struction bands as well. Price: $122. 
CIRCLE 4/1 ON FREE INFORMATION CARD 

Tidy Discs 
In the audio world, cleanliness is next to godliness. While compact discs don't 

require the tender loving care that LP's need, they still must be kept clean. To help 
you keep your CD's sparkling, TDK (12 Harbor Park Drive, Port Washington, NY 
11050) has introduced the CD -Cl compact -disc cleaner. The unit features a unique 
"two- headed" construction. One side consists of a non -linting sponge, used to 
wipe the disc clean with a few drops of cleaning fluid. The other side is a lint -free 
drying pad, used to wipe the CD optically clear. Price: $14.00. 
CIRCLE 57 ON FREE INFORMATION CARD 

High -Security Disks 
Chalk it up to yet another example of how this country spends billions of dollars 

annually on military pursuits. Originally designed to the specifications of the 
Department of Defense, the Flippy Corporation (5000 Spendthrift Lane, Wash- 
ington, DC 20000) has started marketing its new ROWMaT disk technology. 
ROWMaT (Read -Once /Write- Many -Times) disks are the converse cousins of the 
more familiar WORM (Write -Once /Read- Many- times) hard -disk drives. At a 

price of $3.00 per byte of storage, however, the new ROWMaT drives may be out 
of the financial reach of most computer enthusiasts. Hippy is also concerned 
about the number of potential users of this new technology. As Flippy's president 
has publicly commented, "Besides the military and designers of airline baggage - 
handling systems, who would have a use for a read -once device ?" Price: $62.9 
million (for a 20- megabyte drive). 
CIRCLE 4/1 ON FREE INFORMATION CARD 

Memtek Subwoofer System 

TDK Compact -D sç Cleaner 

High- Security Oita Disks 
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ELECTRONICS WISH LIST 

The Miracle Piano Teaching System 

w 
Yamaha AM /FM Stereo Receiver 

Intermatic Outdoor Timer 

Cobra Portable Car Alarm 
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For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 

Electronic Piano Teacher 

Those parents who have been unsuccessful in their attempts to pull their kids 
away from the Nintendo long enough to take piano lessons -let alone practice 
every day -will be interested in The Miracle Piano Teaching System from Soft- 
ware Toolworks (19808 Nordhoff Place, Chatsworth, CA 91311). The system 
includes a stereo MIDI keyboard that can be used on its own, a Nintendo -based 
cartridge that teaches kids (or adults) how to play the piano, and a patent -pending 
interface. The progressive lessons are entertaining -for instance, ducks on a staff 
are "shot down" when the student touches the right note on the keyboard, and a 
robot teaches rhythm. (Adult lessons are more sophisticated.) Artificial- intel- 
ligence technology allows the Miracle to know which key is being pressed at all 
times, and to isolate the student's trouble spots in note recognition, rhythm, and 
fingering. The system plugs into the Nintendo joystick port, and can be connected 
to a home stereo system. Price: $349. 

CIRCLE 58 ON FREE INFORMATION CARD 

Entry -Level Receiver 

Yamaha Electronics Corporation's (6722 Orangethorpe Avenue, Buena Park, 
CA 90620) lowest- priced AM /FM stereo receiver is the 40- watt -per -channel 
RX -350, which incorporates a new transformer that yields greater power capacity 
and lower impedance drive capability. Control features include aCD -direct switch 
that sends the CD signal directly to the output stage, bypassing other circuitry; 
continuously variable loudness control, a four -position rotary input selector; and 
provisions for two sets of speakers with selectors to activate either or both. The 
receiver's LCD readout includes a five -segment signal- quality display that allows 
user to monitor the tuned signal and instantly shows the result of tuning adjust- 
ments. The RX-350 also features "rounded -edge European styling" and extra 
large feet for improved anti -vibration characteristic. Price: $239. 

CIRCLE 59 ON FREE INFORMATION CARD 

Outdoor Timer 

The All -Season Outdoor Timer from Intermatic, Inc. (Intermatic Plaza, Spring 
Grove, IL 60081 -9698) can be used year -round for such functions as controlling 
bug zappers and pool filters in the summer and engine -block heaters and holiday 
lights in the winter. Two sets of trippers let you program the timer for two "on" 
times and two "off" times per day. A clear window /cover lets you see the timer 
while maintaining a water -tight seal. Made of a tough, industrial -grade plastic. 
the timer "will never corrode," according to Intermatic. Price: $28.95. 

CIRCLE 60 ON FREE INFORMATION CARD 

Portable Car Alarm 

Shaped like a padlock. Cobra Electronics Group's (6500 West Cortland Street, 
Chicago, IL 60635) VAS -110 PRO -LOCK Portable provides a visual deterrent as it 
sits on the user's dashboard. The portable alarm provides four -way protection with 
motion, shock, gkass- breakage, and current sensors. The self -contained security 
system plugs into the car's cigarette lighter and is activated by a remote keychain 
transmitter, which features a "panic control" to activate the siren remotely. The 
VAS -110 has a bright Xenon strobe light, a 120 -dB siren, and user -selectable 
remote coding. Price: $119.95. 

CIRCLE 61 ON FREE INFORMATION CARD 
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Mobile Audio System 

If you still have anything left to spend on your car after you've filled the tank, 

Sony Corporation of America (Corporate Communications Department, 9 West 

57th Street, New York, NY 10019) can put at your fingertips AM /FM, CD, and 

cassette capabilities with their CDX-A30 10-disc CD changer and their XR -7500 

cassette player /tuner /CD controller. The CD changer has 4X oversampling and a 

silicon -oil damped suspension for improved vibration resistance. The XR -7500 

features a full -logic cassette transport, 18 FM and 6 AM station presets, a variety 

of playback features, and a remote control unit to operate the most often used 

functions. The XR- 7500's convertible chassis allows for either fixed or pull -out 

installation, and is hooked up to the CD changer with one easy connection. Price: 

CDX -A30, $499.95; XR -7500, $549.95. 
CIRCLE 62 ON FREE INFORMATION CARD 

Speaker Switcher 
With the ability to handle two different sources at the same time, Audio - 

Control's (22313 70th Avenue West, Mountlake Terrace, WA 98043) The Director 

makes it easier to control audio speakers in different rooms. Because The Director 

uses speaker wires and speaker level, several different speaker systems can be run 

by one amplifier. Up to six speaker "zones" are controlled. Five are dedicated to 

one source -for instance, the stereo system -while the main zone can come from 

the same source or from a different one -for example, the TV. With that setup, one 

person can be watching TV while music plays throughout the rest of the house. A 

separate volume control for the main zone is provided. The Director is a full -sized 

unit, designed to be stacked with other audio components in a system. Price: 

$299. 
CIRCLE 63 ON FREE INFORMATION CARD 

2000 -Channel Scanner 

Designed for either table -top or under -dash use, the AR -2500 is nothing if not 

versatile. The receiver, from Ace Communications (Monitor Division, 10707 East 

106th Street, Indianapolis, IN 46256) covers 1 MHz to 1500 MHz at 36 channels 
per second, and has a built -in RS -232 port for programmed, unattended control 
and frequency- surveillance logging. Its broad coverage range lets it pull in distant 
shortwave broadcasts, super -high- frequency microwave broadcasts, and every- 

thing in between. The receiver can scan 62 banks of 32 frequencies each, and an 

additional 16 memory locations are set aside for beginning and ending search - 
limit frequency pairs. Price: $499. 
CIRCLE 64 ON FREE INFORMATION CARD 

The Next Office Craze 

Move over, 011ie ... Detritus Communications Corporation (999 Federal Way, 

Borderville, VA 22332) has just done your favorite office device one better. The 

ShredFax is a facsimile machine and a paper shredder combined in a single desk- 
top unit. Now you can destroy those important faxes immediately after you read 
them. Or, if the incoming information is even too classified for even your eyes, by 

sliding a convenient lever the fax output can be automatically directed into the 
shredder. For further data protection, a $75 "invisible ink" option can be pur- 

chased so that even if anyone got to the document before it hit the shredder, the 

faxed message would still be invisible to them. Price: $1950. 
CIRCLE 4/1 ON FREE INFORMATION CARD 

Sony Car Audio System 

AudioControl Speaker Switcher 

Ace 2000 -Channel Scanner 
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For more information on any 
product in this section, circle 
the appropriate number on 
the Free Information Card. 

Camcorder "Chest Pod" 
Those who have trouble keeping their ultra -compact camcorders steady might 

want to check out Ambico, Inc.'s (50 Maple Street, Norwood, NJ 07648) model 
V -0515 Chest Pod. The accessory provides stability by bracing the camcorder 
securely and comfortable against the user's chest. It can be adjusted to different 
height levels, and a quick- release mount makes it easy to attach and detach the 
camcorder. Price: $29.95. 

CIRCLE 65 ON FREE INFORMATION CARD 

Interactive Multimedia .CD 

IMCD's, or interactive multimedia compact discs, provide the listener with a 
computerized verbal and visual encyclopedia to accompany the music. A new 
edition to Warner New Media's (3500 Olive Avenue, Burbank, CA 91505) "Audio 
Notes" series of computer- enhanced CD -ROM musical presentations is 
Beethoven's String Quartet No. 14, a comprehensive presentation of that highly 
influential piece and of the entire subject of chamber music. The IMCD features 
the complete 39- minute string quartet produced by Wolfgang Mohr with the 
Vermeer Quartet, enhanced by 34 minutes of additional audio, thousands of 
pictures, commentaries, analysis, historical data, and glossary and index en- 
tries -all interactively accessible with a Macintosh computer. The disc requires 
an Apple Macintosh Plus (or later), an AppleCD SC ROM (or compatible) drive, 
-IyperCard 1.2.2 or later, and speakers. Price: $66. 

CIRCLE 66 ON FREE INFORMATION CARD 

Magnavox TV,/VCR Combo 
Not everyone has the space for a dedicated "media room." Those with less - 

than- spacious living quarters -or an inherent aversion to wires -comprise the 
bulk of the combination -TV /VCR market at which Philips Consumer Electronics 
Company (One Philips Drive, Knoxville, TN 37914 -1810) is aiming its Magnavox 
CRL191. A 28- function unified remote controls the VCR and the 19 -inch monitor. 
It offers 155- channel digital quartz auto -scan tuning, six -event/two -week on- 
screen programming, two -way latching /high -speed forward/reverse search, and 
one -touch recording. The CRL191 provides a built -in 5 x 3 -inch speaker, an 
earphone jack, and audio /video input/output jacks. Price: $749.95. 

CIRCLE 67 ON FREE INFORMATION CARD 

Single -Rack Graphic Equalizer 
The model 1531X professional graphic equalizer from 'dbx Professional Prod- 

ucts (Division of AKG Acoustics, Inc., 1525 Alvarado Street, San Leandro, CA 
94577) features switchable dual 15 -band, or mono 31 -band, operation and selecta- 
ble hi -pass filters. It can be configured for either single- channel V3- octave or dual - 
channel' -octave use, and offers symmetrical peak/dip combining filters on ISO 
centers. Front -panel configuration switches allow bypass, selection of fader throw 
between -_* 15 dB and ± 7.5 dB, and high -pass ti lter in/out with turnover at 20, 60, 
or 120 Hz. Professional net price: $399. 

CIRCLE 68 ON FREE INFORMATION CARD 



ai 
.. 

9 r .. 9 
UCK CHNSS 

SuggL 

Bui 
"Sure-Luck" 

Ohms 
BY CHARLES D. RAKES 

Do you experience the "color - 
code blues" every time you 
search through your junkbox for 

a resistor? And do you make like a ma- 
gician and vanish when a color -code 
question comes your way? Have you 
tried to teach a budding electronic en- 
thusiast the resistor color code without 
resorting to some off -color memory 
scheme? If so build our Sure -luck Ohms 
color -code decoder and never ever 
again suffer from those resistor color - 
code blues. 

Why, might you ask, should I go to the 
trouble of building an electronic 
gadget to read resistor color -code val- 
ues when I can use a chart or color - 
code wheel? For one thing our Sure - 
luck Ohms is easier to read and the 
resistor values are indicated in OHMS, K 

ohms, and MEG ohms without showing 

all of those zeros that complicate the 
process when using a chart or wheel. If 

you can read numbers from 0 to 9 and 
know that "k" is the prefix for 1000, and 
"M" is the prefix of 1,000,000, you will not 
have any problem converting the col- 
ors on a resistor into a resistance value. 

Take a look at any construction proj- 
ect, in this publication and most others, 
and you will find in the parts list and on 
the schematic diagram that the resistor 
values are usually shown in their short- 
est possible form. A two- thousand -iwo- 
hundred ohm resistor (2,200) will be 
shortened to read 2.2k and a two -mil- 
lion -two- hundred -thousand ohm re- 
sistor (2,200,000) will read 2.2 
megohms. And that's what the circuitry 
in Sure -luck Ohms does to make de- 
coding the color code on a resistor's 

body a snap. 

If selecting a required 
resistor solely by color 
code is giving you 

headaches, or if you 

simply don't know the code 

well enough to use it 

accurately, check out Sure - 

luck Ohms -the easy -to- 

build color -code sleuth! 

About The Circuit. The schematic di- 
agram for Sure -luck Ohms is shown in 

Fig. 1. The circuit is little more than a 
well- thought -out switching arrange- 
ment-built around three single -pole 
10- position (SP10T) rotary switches - 
that are used to decipher the resistor 

color code that's stamped in the unit's 

body. To operated Sure -luck Ohms, the 
three switches are rotated to match the 
resistor's three colors. A pushbutton READ 

switch is then used to apply power to 
the circuit, and light the proper LED's to 
indicate the resistor's value. In between 
the switches and LED's is a bit of "diode - 
transistor logic" that turns on a flashing 
decimal point LED, the OHM LED, the K, or 
the M LED as required. 

The function of S1 is the simplest of the 
three selector switches. When S1 is 

pressed, battery power is applied 
through a 470 -ohm current -limiting re- 

sistor and the wiper of S1 to the selected 
LED to indicate the first digit of the re- 
sistor's value. 

The second rotary switch, S2, selects 
the LED for the resistor's second digit. 
The first position on all switches is 

marked black indicating a zero. Since 

SI selects the resistor's first digit, a zero 
LED isn't needed, but in the second and 
third digit, the zero is necessary. If a re- 

sistor has a color code of brown- black- 
red, S1 will be in the brown (number 1) 

position and the S2 will be in the black 
(zero) position, and S3 will be in the red 
(number 2) position. But for the circuit to 
show a reading of 1k, the zero LED for 
the second digit must not light. That's 

where Q1 and Dl-D3 come into play. 
The wiper of S3 connects the 9 -volt 

bus to the number -2 (red) position and 
on to the base of Q1 through Dl. That 
turns Q1 on, clamping the voltage 
across the zero LED to ground, keeping 
it from lighting. The positive voltage at 
position 2 of S3 also supplies current 
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Fig. I. Sure -luck Ohms is little more than a well- thought -out switching arrangement - 
comprised of three single -pole 10- position (SPIOT) rotary switches -and LED's to 
decipher the resistor color code that's stamped on a resistor's body. 

through D9 to turn on the OHM LED. Of 
course the READ switch must be acti- 
vated for the LED's to light. 

If the resistor had been a 1.5k (brown - 
green -red) instead of a 1k, the wiper of 
S2 would be on the number 5 (green) 
position. Current would then flow 
through R7, LED15, R8, R12, and the 
base -emitter junction of Q2, turning it 

on and bringing the cathode of LED24 

to ground. The wiper of S3 supplies a 9- 
volt source to its number -2 (red) posi- 
tion and on through D15, R2, and on to 
light the blinking, decimal -point indica- 
tor LED24. 

The third zero (LED20), as well as the K 

(LED22) and M (LED23) indicators, are 
controlled by switch S3 and their simple 
diode logic. 

Construction. In the author's unit, the 
majority of the components are circuit - 
board mounted and housed in a 61/4 x 

ONO 

OO 

33/4 X 115/1e -inch plastic cabinet. The 

circuit is by no means complicated or 
critical, and can be built breadboard 
style if you wish. However, tc simplify 

W x 
z 

Ñ Fig. 2. To simplify 
assembly and reduce the 
possibility of error, 
printed -circuit 
construction is 
recommended. Here's a 

template for the circuit - 
board layout used by the 
author. 

assembly and reduce the possibility of 
error, printed- circuit construction is rec- 
ommended. Figure 2 shows a template 
for the printed- circuit layout used by the 
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Fig. 3. Assemble the printed- circuit board using this illustration as a guide. When 

mounting the components to the board, be sure that the polarized parts (diodes and 
LED's) are properly oriented. 
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Fig. 4. Once the board has been assembled, prepare the front panel of the enclosure 
using this layout as a guide. Note that the front panel of the enclosure has 24 holes 

spaced to match the LED's mounted on the board. 

author. Regardless of the method of 
construction taken, you should be able 
to build your own for under $20, or even 

15/16 

`S2 

T 

1 

less if you maintain a well stocked 
junkbax. 

Assemble the printed- circuit board 

using Fig. 3 as a guide. When mounting 
the components to the board be sure 

to orient the polarized parts (diodes 
and LED's) as shown. Note that all the 
LED's, except LED24, are mounted with 
their cathodes facing the left edge of 
the board. Also note that the cathodes 
of all of the LED's in row 1 and all but one 
in row 2 are common. The anode of 
LED24 is facing the left edge of the cir- 
cuit board. 

If you want to save a dollar, you can 
subs-itute a regular LED for the flashing 
unit used for the decimal point, LED24. 

All 17 of the 1N914 diodes are mounted 
on the board with their anodes con- 
nected to the pads that are located 
along the outside rim of the printed - 
circuit board. A jumper from the cath- 
odes of D7 and D8 to S3 position zero (0) 

will have to be added for the OHM LED to 
light when decoding resistor values of 
100 ohms and less. There's no hole in the 
circuit board for that jumper so just tack 
a wire on the back side of the board at 
the junction of R3, D7, and D8. Also note 
that there are two additional short jum- 
pers on the board. 

Using color -coded wiring between 
the board and the switches will help 

(Continued on page 97) 
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There have been many hints that 
a dominant biological force is re- 
sponsible for our creation. To 

lend credence to that theory we now 
have some evidence, provided by the 
techniques of remote astrobiological - 
image sensing (RAIS for short), that the 
human form or "likeness" may indeed 
be typical of all intelligent life in space. 
Before we discuss the evidence, we 
should explain the technology in- 
volved. 

Not to be confused with radio astron- 
omy, RAIS is made possible with "bio- 
sensors." The data they produce is 

called a "signature plate" or "biogram." 
These deep -space scans are con- 
ducted from uninhabited desert re- 
gions at night to safeguard the 
equipment against electro- magnetic 
interference. Encompassing 18 years of 
research, this article will profile the gen- 
eral aspects of RAIS and show the evo- 
lution of its equipment. Literature and 
patent references are provided in a 
boxed text for experimenters desiring to 
make their own contributions to this 
promising field. 

Biosensors. Biosensors, also known as 
biological transducers, emerged from 
general research in chemistry, biology, 
and electronics. Basic sensors are com- 
prised of biologically sensitive materials 
such as an enzyme, antibody, organ- 
elle, bacterial or other cell, sections of 
plant or animal tissue, or proprietary 
substrates capable of converting a bio- 
chemical signal into an electrical sig- 
nal. Such a material can be sensitized 
to render an electronic signal in the 
presence of external fields and forces. 
The signal(s) can be detected, taped, 
and further processed by conventional 
means. 

One of the easiest biosensors to 
make is the quartz type, as shown in Fig. 
1. There, a 10 -MHz AT -cut crystal is used 
in an oscillator circuit driven by U2, a 
SN74122N. The crystal itself is housed in 
a protective Faraday chamber and the 
organic substance is bonded to one 
side of the crystal plate. 

If the sensory substance is exposed 
to, say, a gas capable of acting on it, 

the absorption of the gas will cause a 
change in the oscillator's frequency. 
Sensors of this type are able to detect 
gas at ultra -low (part -per -billion or 
part -per -trillion) concentrations, an 
ability which equals the sensitivity of a 
dog's nose. 

Aside from astronomical applica- 
tions, the quartz- crystal technique has 


