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Electronics Paperback Books 

IBP248 -TEST 
EQUIPMENT CON- 
STRUCTION 
$5.95. Details con- 
struction of simple, in- 
expensive, but ex- 
tremely useful test 
equipment. AF Gen, 
Test Bench Ampl, Au- 
dio Millivoltmeter, Tran- 
sistor Tester and six 
more. 

GREAT PAPERBACKS AT SPECIAL PRICES 

TarEqulpiffefit 
ConMn+aeon 

l CMOSI -CMOS POCKET GUIDE 1 

$18.95. Works like the TTL Guides but covers 
all commonly used CMOS standard devices. 
Six major sections. The first shows the device 
schematic. Next is a brief description of the 
component and is followed by full operating 
details. The fourth section lists major applica- 
tions, while the 5th and 6th sections present 
essential data for that device and a list of the 
relevent manufacturers. The final two sections 
are a valuable cross- reference. 

Wdle 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. 

[ I BP303- UNDERSTANDING 
PC SOFTWARE $6.95. This 
book will help you understand the 
basics of various types of business 
software in common use. Types of 
software covered include word pro- 
cessors, spelling checkers, graph- 
ics programs, desktop publishing, 
databases, spreadsheets and util- 
ities. 

Hwmur 
wa 
ewbare 

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 
Pquipment is also de- 
scribed. 

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. 

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 -ans to extend multi - 
meter capabilities. 

I BP299- PRACTICAL 
ELECTRONIC FILTERS 

$6.95. Presents a doz- 
en filter -based practical 
projects with applications in 

and around the home or in 

the constructor's workshop. 
Complete construction de- 
tails are included. 

r 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. 

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

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

BP251- COMPUT- 
ER HOBBYISTS 
HANDBOOK 
$8.95. A wrapup of ev- 
erything the computer 
hobbyist needs to 
know in one easy to 
use volume. Provides a 

range of useful refer- 
ence material in a sin- 
gle source. 

Preamplifier 

Fltteclácults 

BP309- PREAMPLI- 
FIER AND FILTER CIR- 
CUITS $6.95. Provides 
circuits and background 
info for a range of pre- 
amplifiers, plus tone con- 
trols, filters, mixers and 
more. All are high- perfor- 
mance circuits that can be 
built at a reasonable cost. 

n PCP115- ELECTRONIC 
PROJECTS FOR HOME SECUR- 
ITY $10.00. 25 projects ranging 
from a single -door protection cir- 
cuit that can be completed in an 
hour or two, to a sophisticated 
multi -channel security system. 
Each project is described in detail 
with circuit diagrams, explanations 
of how it works, instructions for 
building and testing, and how to 
adapt circuits to meet special re- 
quirements. 

ELECTRONIC 

R ONE II 
...., 

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. 

BPI90- 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, Triaca, Power Transistors and FETS. 

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 lust 24 holes by ten copper -foil strips. 

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

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

great new breed 01 microprocessor. Programming in assembly language increases 
the running speed of your programs. Here's what you need to know. 

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

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 ant 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. 

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

RADIO -100 RADIO HOOKUPS $3.00. Reprint of 1924 booklet presents radio 
circuits of the era including regenerative, neutrodyne, reflex 8 more. 

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

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

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

i 

CHECK OFF 

THE BOOKS YOU WANT i 

BP255- INTERNATIONAL RADIO 
STATIONS GUIDE $7.95. Provides 
the casual listened, amateur radio DXer 
and the professional radio monitor with an 
essential reference work designed to 
guide him or her around than ever more 
complex radio bands. 

ELECTRONIC TECHNOLOGY TODAY INC. 

PO. Box 240, Massapequa Park, NY 11762 -0240 

Name 

Address 

City State Zip 

PE1092 

SHIPPING CHARGES IN II 
USA AND CANADA SORRY No orders accepted Number of books ordered I I 

outside of USA & Canada 

Total price of merchandise S 

Shipping (see chart) S 

Subtotal S 

Sales Tax (NYS only) S 

Total Enclosed S 

All payments must be in U.S. funds 

$0.01 to $5.00 $1.50 
$5.01 to $10.00 $2.50 
$10.01 to 20.00 $3.50 
$20.01 to 30.00 $4.50 
$30.01 to 40.00 $5.50 
$40.01 to 50.00 .. $6.50 
$50.01 and above . $8.00 J 
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OLD GEAR, NEW LIVES 
If you're in the market for new video, audio, computer, 
business, or other electronics gear, don't miss this month's 
installment of Gizmo. Among the highlights are cordless 
telephones that use advanced techniques to keep 
conversations completely private, radar detectors that also 
detect the new laser speed guns, computers that let you input 
data with a pen, high -performance home -theater systems, 
advanced digital- recording systems, and much more. It's 

enough to make any electronics enthusiast's mouth water. 

But here's a question for you: After you've picked out your new 
piece of high -tech gear, made your purchase, and taken it 

home, what are you going to do with your old equipment? I'd 

like to make a suggestion. 

Why not donate it to the National Cristina Foundation. The 
NCF is a not -for -profit foundation that places donated 
computers, software, peripherals, TV's, audio gear, and office 
equipment in training organizations and institutions to teach 
valuable skills to the disabled, disadvantaged, and others in 

need. 

And the benefits that your old equipment can provide does not 
end there. All organizations that work with NCF promise to 
share any unique applications information or innovative 
training methods with NCF, who in turn passes it on to training 
institutions both in this country and around the world. 
Therefore, a single piece of donated gear has the ability to 
train hundreds of people to lead more productive lives. 

If that wasn't enough, there's also a benefit to you. All gear 
donated is tax deductible, with additional tax benefits available 
to corporations that donate inventory items (property that is 

sold in the normal course of business). 

So why not give your old gear a new life, and at the same time 
help others lead a more fulfilling life. It's a great idea, and one 
that can give you a great feeling. If you'd like to donate 
equipment, contact the National Cristina Foundation at 42 

Hillcrest Dr., Penham Manor, NY 10803, or call 800 -274 -7846. 

Carl Laron 
Editor 



CORDLESS -PHONE 
LOCK 

I'm writing in regard to a small 
problem with the Cordless -Tele- 
phone Lock project (Popular 
Electronics, July 1992). As I 

understand the operation of the 
device as described in the last 
paragraph of page 46, it will 
produce an error tone imme- 
diately when an incorrect digit is 
entered. Though that would 
seem to be a convenience, it is 
also a faulty security policy. 
That feature makes it possible 
to guess the security code in no 
more than 50 guesses (at most 
ten guesses per digit, times five 
digits). Since the time to make a 
guess is fairly short, on the 
order of a few seconds, some- 
one who knew anything about 
the device could break into it 

fairly easily. 
The author, and some read- 

ers, might argue that most 
people attempting unauthorized 
use of the phone would give up 
after the first few failures and 
would not attempt further 
guesses of the unlocking code. 
That is certainly true, but it only 
takes one determined phone 
phreak, prankish neighbor, or 
precocious child to crack the 
code and run up your phone bill. 

True security, whether of 
phones or computers or other 
devices, does not depend on 
maintaining secrecy about the 
nature of the protection mecha- 
nism so that it resists break -in 
attempts. In the present case, 
the solution is quite simple and 
doesn't change the cost of the 
unit. 

The solution is to modify the 
control program so that when a 
digit mismatch is detected, the 
fact of the mismatch is remem- 
bered, but notice of success or 
failure is not given to the user 
until all five digits have been 
entered. That simple change 
raises the number of guesses 
required to crack the code by 
several orders of magnitude. 
(Of course, if the user picks a 
particularly easy -to -guess code, 
then all bets are off!) 

A further improvement also 
could be implemented at no 
additional cost. The control pro- 
gram could be further modified 
so that a minimum of time, say 
15 seconds, must elapse after 
an incorrect code is entered 

LETTERS 
before a new code may be 
entered. That considerably lim- 
its the rate of guessing. 

The cordless -phone lock is a 

great project. Thanks to the 
author, Mr. Sokolowski, for his 
efforts. 
P.D.S 
Billerica, MA 

GRAPH GAFFE 

I just received my May copy of 
Popular Electronics, and in 

checking my Product Test Re- 
port I noted that in my review of 
the Sansui A/V Amplifier, the 
first graph on page 28 does not 
correspond to the caption. In 

select ng graphs to use with the 
story, someone picked up the 
wrong graph for the caption 
they intended to use. The graph 
shown depicts the frequency 
response of the center channel, 
not the front channels as stated. 
Len Feldman 

HAM ANTENNAS 

I was very interested in Joseph 
Carr's article about antennas, 
"Wire Beams: Gain on the 
Cheap" (Popular Electronics, 
May 1992). Antennas are a par- 
ticular interest of mine. By 
applying a little bit of theory, 
they can go a long way toward 
making your signal heard. Wire 
is very cheap. 

I have several thoughts that 
might be useful to other hams: 
First of all, the feed impedance 
of a dipole is approximately 75 
ohms in free space. Near the 
ground, however, the imped- 
ance varies about that figure. 
Also, the feed impedance drops 
by adding reflectors and direc- 
tors. Fortunately, the feedline is 
relatively short in terms of wave- 
length and the correct 
impedance can be compen- 
sated at the transmitter. 
Therefore, very little power is 
lost in the feedline. Of more 
concern is that the Earth acts as 
a reflector, and, because the 
radiator is close to the Earth in 
terms of wavelength, a lot of 

power is radiated upward, 
where it does little good. In 

addition, objects near the an- 
tenna, like buildings and trees, 
are a short distance away in 

terms of wavelength and can 
absorb power and affect the 
radiation pattern. The most 
useful radiation is from the cen- 
ter of the antenna. But a normal 
dipole droops at the center. That 
is why an inverted vee, with the 
center at the highest point, 
works well. 
H.K., VE3HKD 
Mississauga, Ontario, Canada 

HAVES & NEEDS 

I am looking for the schematic 
of an old Westinghouse radio, 
model 622. Any help would be 
greatly appreciated. 
Christian Jacques 
1326 Beaudet 
Thetford Mines 
Quebec, G6G -6R7, Canada 

I recently was given on open - 
reel recorder from my high 
school. The machine is very old; 
my guess is that it probably was 
manufactured in the 1960's or 
70's. The recorder was man- 
ufactured by Ampex and its 
model number is 768 (serial 
number H- 32470). I'd be grate- 
ful for any help. 
Dan Baldassari 
1025 Sir Francis Drake Blvd. 
San Anselmo, CA 94960 

I have a renewed interest in 

electronics after inheriting a 

Philco Predicto UG4654. Now I 

am desperately seeking a 

flyback transformer -a Philco 
#32- 88531 -2 or Thord. 196. I 

realize that this is like looking 
for prehistoric bones, but some- 
body, somewhere, must have a 

supply of them. 
Thanks for your help. I hope 

to see Popular Electronics on 
the stands for years to come. 
D.E. Delaho 
27659 Miami Ave. 
Hayward, CA 94594 

I'm a Popular Electronics sub- 
scriber who needs help with a 
computer printer. I have an 

Okidata Model 182 printer that 
is in need of a print -head part. I 

cannot find anyone who carries 
just the small plastic part that 
goes over the dot -matrix pins. 
The one on my printer is worn, 
which causes the print to be 
compressed. Even Okidata says 
that they don't sell the part. 
Every place I've tried has 
quoted a price of about $100, 
which I cannot afford. All I really 
need is a little plastic piece that 
should cost in the area of $5. 
Can any fellow readers help me 
locate that part? 
Edward D. Walbroehl 
7022 -D Brandemere Lane 
Winston Salem, NC 27106 

I recently bought a TEC -1802 
board at a surplus store, and I 

am trying to find the operator's 
manual and schematic for it. 

The TEC -1802 was made by 
Tektron Equipment Corp. I 

would appreciate hearing from 
anyone who can help. 
A. Boisvert 
1748 Meadowview Ave. 
Pickering, Ontario 
Canada LIV 3G8 

I'm writing this letter in the hope 
that one of your readers might 
be able to help me in my search 
for the following books: Design 
of VMOS Circuits by Howard M. 
Berlin and Analog Instrumenta- 
tion Fundamentals by Vincent F. 

Leonard (ISBN: 0- 672 -21835 -6). 
Both books are out of print and 
are so are no longer available 
from their publisher, Howard W. 

Sams. 
Perhaps one of your readers 

has either or both of these 
books and has no further use 
for them. Or perhaps someone 
would be willing to photocopy 
them. In either case, I would be 
more than happy to pay for the 
books or the photocopies and 
the mailing charges to Pakistan. 

I would even prepay the costs if 

necessary. Any assistance 
would be greatly appreciated. 
Azhar H. Shah 
164 -B -3 PECHS 
Off Sir Syed Road 
Karachi 75400 
Pakistan 3 
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YOUR HOME . 

the television series, 
will help guide you through it. 

For most families ... our homes are 

the biggest purchase we'll ever make. From time to 

time we've all thought about making changes to our homes. By 
watching the YOUR HOME television series, you can catch all of the latest 

ideas and trends designed to get you through the maze of products that will enhance the 

beauty, functionality, and quality of the time that you spend at home. Whether you're building a 

dream kitchen or attempting to create the home theater experience, from the simple to the exotic, YOUR HOME 
has a wealth of great ideas. It's like going to the world's biggest home and garden store each and every week. 

Tune into upcoming shows to check out the best and brightest in home products and services: 

DUPONT FLOORING 
The family of Stainmaster certified 
carpets, your assurance of value and 

quality. 

CHAPARRAL 
COMMUNICATIONS 
Monterey Integrated satellite receiver 

descramblers. 

MANVILLE 
Fiberglass Insulations and Building 
products for home remodeling. 

SONY CORP. 
DST -Digital Signal Transfer for the 

ultimate in Home Audio /Video control. 

ZENITH 
Leading the way in affordable Theater 

Projection TV. 

JELD -WEN 
Wenco -Maintenance free Aluminum 
Clad Windows and Patio Doors. 

THOMASVILLE FURNITURE 
Specifically designed furniture for 

home theater installations. 

LAWN BOY 
Mulching Lawn Mowers designed to 

reduce yard waste. 

Check your local cable listing for the time and channel number in your area. 
A presentation of 

WJMK 2424 N. Federal Highway Boca Raton, FL 33431 (407) 367 -0703 
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Ironies Show, :' 'Ibis year. it was IZI'.( 
Real Live Consumers. "lite one factor 
that's been missing Iront the Cousu[, a7 

1 ctronics Show I'm all these years +t 

heen the people-v, rio actually buy tht, 
products that :ire displa\ed there. "[7i* 
Electronic Industries Association IEIA) 
changed that this year. \\Ith their decision 
to set .Idle the first t -and-a-hail da\ s of 
the show' tor the taule. and to ai Iii the 
public in starting at ilion on Saturday aitd 
all da\ Sunda\ 

That contro\ei cal decision did flat meet 
with whole -hearted approval from ntan- 
ufacturrrs. some of \\ hoot opted not to 
attend the show at all. Other, moved their 
exhibits all the convenitoll- ìenle :,,.tlool. 
sequestering thentsel\l's in ittitalüin -ont\ 
hotel suites. Sonie limited theirattrntlance 
to the trade-only days. (We heard one per- 
son mention his intention to \\ rap, thimp 
up and clear out hetore Ille doors to 11c- 
(`orniiclLPlace \\ere opened to -thhe great 
unwashed.- 

\\ bile its a.tttuale was extreme -not to 
mention autocratic -id ante le- 
:_it nr ' r asons liar nttsgiv in s in the part 

vrers h)rentoss is the fact 
a'Iways been a trade show. and 

is by definition an arena in 
\\Ind] `nous hus.ness Is eaattlueted. We 
spike tía several e\hihitors \\ho were 
loathe titi relinquish a d:1L and a halt of 
\al table I usiness tine to dell instead with 
co! .time.R. CES a so has always been the 
show or new technologies and Future 
product'* Many ntunufacturers expressed 
concern a`'aout the effect on consumers of 
displaying [-.it iiacts that would not reach 
the retail stores 1)ir another year or two. 
Wt111 d eit l Loners Put off buying a new, 
i v. nr ('I t player, or stereo this year and 

i.'lli 5i C_ tU \\ ;111 tor the new- and -improved 
sersions slho\cn at CES? From a purely 
practical s'andpoint, there were the added 
hassles. and expense. and sheer exhaus- 
tion cre;ned by seeping the booths open 
'until 1):1)11 I'M flat Saturday and for extra 
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hours on Sunday. Finally, with so much 
expensive equipment on the floor in open 
exhibits, there was concern about theft. 

Beefed -up security forces dealt effec- 
tively with any potential theft problems, 
and some manufacturers chose to remove 
future products from their displays on the 
consumer days. But from a strictly busi- 
ness point of view, we'd have to say that 
SCES 1992 was not as successful as past 
shows have been. That was evident simply 
by glancing at this year's Summer CES 
Official Directory, which was kignifi- 
candy thinner than last year's. An off -the- 
record remark made by a prominent EIA 
member indicated that attendance by fewer 
exhibitors cost the show more than $2 mil- 
lion dollars in unsold booth space. Trade 
attendance was down only slightly from 
last year-about 52,000, compared to 
1991's 55,629 -but aisles that had been 
widened to accommodate the crush of con- 
sumers made the convention center seem 
even emptier on trade -only days. 

The decision to admit the public cer- 
tainly wasn't the sole cause of diminished 
trade attendance at the Chicago show. For 
several years, the summer show has taken 

a back seat to the bigger, more highly 
attended, Winter Consumer Electronics 
Show. Some exhibitors feel that two shows 
have become redundant and can't justify 
the expense of attending both, and others 
find that their marketing schedules simply 
don't coincide with a show held in June. 
Attendance has been on a slow but steady 
decline, and there have been whispers 
about the possibility of cutting back to one 
annual show, which almost certainly 
would be held in Las Vegas. Opening the 
doors to Chicago -area consumers was, 
perhaps, an attempted cure for flagging 
interest in the summer show. 

Quite a few manufacturers applauded 
the decision and relished the opportunity 
to interact with their customers on a face - 
to -face basis. Cobra Electronics /Dyna- 
scan, for instance, took advantage of being 
based in Chicago. They called in virtually 
their entire sales and support staff, outfit- 
ted them all in distinctive white baseball - 
style jackets, and armed them with ques- 
tionnaires designed to gage consumer re- 
action to new and upcoming products. 
Jesse Rotman, Cobra's vice president of 
marketing and communications, summed 
up the attitude of those companies that 
welcomed consumers: "The people who 
made the effort to get here today are our 
best customers." 

The difference in attitude, and the level 
of enthusiasm, toward consumer atten- 
dance seemed to hinge primarily on two 
factors: how closely a company wanted to 
interact with its customers and how much 
it had riding on consumer acceptance of, 
and demand for, an about- to -be- released 
product. According to Ed Juge, director of 
market planning of Tandy, "The consum- 
ers' presence at this show is the only rea- 
son Tandy is here!" (That's a hard 
statement to refute; Tandy hasn't been on 
the floor of CES in our memory.) A man- 
ufacturer that maintains close ties with its 
customers by marketing its products 
through its own Radio Shack, Computer 
Center, and soon -to -be opened Incredible 
Universe stores, Tandy was happy to de- 
vote personnel and time to demonstrations 
of their DCC machine, which will be re- 
leased this fall. Kodak, whose Photo CD 
also is scheduled for fall introduction, 
seized the opportunity to demonstrate its 
product, as did Philips with CD -I. Al- 
though a lot has been written about those 
products, most consumers hadn't yet seen 
them up close. 

The show provided an excellent oppor- 
tunity for manufacturers with the right at- 
titude to make great strides in consumer 
recognition and good will, and to get valu- 
able feedback from their customers. But 
that wasn't the only plus to public admis- 
sion. Consumer attendance drew consid- 
erable media attention to the Consumer 
Electronics Show, both in the Chicago area 

and natiome idc. And, of course, the sale 
of almost 10.O0) tickets created quite a bit 
of revenue for the EIA. (One dollar from 
each ticket ,ol(` was donated to the Elec- 
`ronic Industrie, Foundation. which oper- 
ites traiirng and employment programs 
or Anier.;ans with disabilities.) 

THE WORLD'S FAIR CF 
CONSUMER ELECTRONICS 

So. what did those 98,780 consumers 
et to Nee for their 510 admission lees? As 

night be expected from a show dubbed 
"The World's Fair of Consumer Ele:r- 
tronics," there were quite a few spectacles 
to grab a thrill- seeker's intention, Three 
marching bands and a ribbon- cutting cere- 
mony marked the opening of the doors to 
the public. Once inside, consumers could 
compete for prizes by sins ing at Cafe Ka- 
raoke; watch a laser -light show; pet titre 

famous RCA dog. N_pper, and his new 
pal. Chipper; pick up freebies like Casio 
T- shirts and Toshiba shopping' bags; check 
out the Batmobile; shop for souvenirs at 

Three local high- school marching 
bands were on hand outside the McCor- 
mick Plagie Convention Center to greet 
the first consumers to attend the Sum- 
mer Consumer Electron cs Show. 

the CES ,tore; get an aut igraph from ex- 
treme skier Glenn Plaice at the Aiwa booth; 
and fight the crowds vying tc try out the 
newest video games. 

Serious consumers could get their fill, 
too. After all, the goal of the show was to 
introduce new technologies to consumers., 
and to help them undergone how those 
technologies could fit int;) their lives. To 
that end, a full program of workshops was 
offered, covering such topics as "Produc- 
ing Home Viceos " "Ridding a High - 
End Audio System," "Creating a Home 
Office," and 'Planning for a Technical 
Career." In addition, product areas and 
pavilions were set up to highlight various 
new technologies and product areas, in- 
cluding multimedia and CD- ROM, 
mobile office, home office, the future of 
education, high -end audio, engineering/ 
design award -winning products (sec "In- 
novations," elsewhere in this issue), and 
assistive devices for the disabled. 



Perhaps the most impressive exhibit 
area was the Home -Theater Promenade. 
Divided into several individual viewing/ 
listening rooms, several possible audio/ 
video setups were demonstrated, ranging 
in retail price from a couple of thousand 
dollars to tens of thousands of dollars. The 
on- screen programming was synchronized 
at each display so that those present could 
promenade from one to the next without 
missing anything. Along with showing 
movie clips and the like. the program ex- 
plained what home theater is all about and 
what equipment is necessary. Because the 
system price was clearly marked outside 
each display, consumers could see real 
systems that might actually fit their bud- 
gets, and could experience the differences 
that stem from investing in more expensive 
home -theater gear. The Promenade was an 
excellent opportunity for any consumer 
contemplating a home -theater purchase: 
that kind of comparison display is just not 
available in retail settings (and wasn't 
available at the CES before this show). 

Just outside that exhibit was displayed 
the ultimate home theater -the "Dream 
Palace." The electronics alone would 
make a spectacular showing in any 
darkened room. The system included a 
Vidikron VPF 4(1 projector (designed by 
Pininfarina. the Italian automotive design 
firm famous for styling the Ferrari ), a 
THX- licensed, multi -channel amplifier by 
Audio Design Associates, speakers from 
Miller and Kriesel, and a FaroujdaLD -100 
line doubler (which produces an HDTV - 
like picture from NTSC sources, and 
makes a large -screen presentation resem- 
ble a movie screening). A clip from the 
movie Far and Away, which included a 
horse stampede, was played. Although we 
didn't get trampled, the room actually 
shook. 

And what a "room!" The screening 
took place in a ready -to- install Dream Pal- 
ace modular theater from Theater Design 
Associates that looked and felt exactly like 
a movie house (except that the floor wasn't 
sticky). Available in 14 sizes ranging from 
12 x 14 feet to 18 x 23 feet, each theater 
comes complete with fabric- covered col- 
umns, an electronically- controlled velvet 
curtain, theater seats and risers, lights, 
wall sconces, and a curtain controller. 
Three distinct styles are available -the 
"Classic," "Art Deco," and "Tradi- 
tional." Prices range from about $15,350 
to $57,900, excluding the audio /visual 
equipment. The complete set -up shown at 
CES would have a retail cost of about 
$100,000 installed. And that's without the 
optional accessories -box office, mar- 
quee, and popcorn stand. 

Equally impressive, and even more in- 
accessible -for the next couple of years. at 
least -were the HDTV displays, Sharp 
showed how an LCD projector could pro- 

Your basement or family room could 
look just like this with a modular treater 
from Theater Design Associates. 

duce high- dctinition images. Toshiba 
showed a direct -view TV. lCs one ti ng to 
read about HDTV in nragarines, bat to see 
it in real life is absolurelk Meredih!c Sup h 

a demonstration is the tidal way to vstet 
consumers' appetites for HDTV -once 
they see it, they'll want it... We've rlways 
cuestionea whether Lonsit Hers would be 
v: ill °ing to spend premium dollars for high 
cetinit or. After see n u Snarp's large - 
'cre_n pr.jection system. we thirnk that 
high- definition will srr.eeed after all. 

Several manufacturers discovered that 
SCES also was the perfect arena in which 
to create consumer demand for their soon - 
to- be- released products si nply by allow- 
ing people to see, hear, and in some cases 
touch the items, while sales staff ex- 
plained exactly what made then s spe- 
cial. DCC is a case a point. Tang . hail 
their Opt imus brand DCC machine on d i s 

play in a glass case, with headphones 
availah'_e air listening. (N No suggested re- 
tail price was given.) Manila was showin 
two models (DD -/s2, $1099 and DD -92. 
$1199). <nd Philips had their model 
DCC900 ($79)) on the floor. Kodak drew 
crowds with displays of their Photo CD 

Philips, the inventor of the Digital Com- 
pact Cassette format was one of many 
manufacturers exhibiting DCC decks 
that will be available in retail starres in 
time for Christmas. 

players (models PCD 270, $249 and PCD 
870, $549 and five -disc Photo CD 
Changer PCD 5870, $649), demonstrat- 
ing the convenience of viewing in the liv- 
ing room, on the family TV, family 
snapshots that have been processed onto 
compact discs -and then using the same 
machine to listen to audio CD's. 

Thomson was previewing their HDTV - 
ready, widescreen (16:9 aspect ratio) 
TV's -- another video format that must be 
seen to be understood (or desired) -that 
will be available late this year under the 
RCA and ProScan brands. AT &T demon- 
strated their Smart Phone 2100, which, 
when used in conjunction with subscrip- 
tion services provided by banks and other 
companies, will allow users to pay bills 
and perform bank transactions using its 
touch- sensitive screen. Consumers also 
got a close -up look at AT &T's Video 
Phone, which was introduced in January at 
the Winter Consumer Electronics Show. 
For budding video editors -or those on a 
budget -Videonics introduced Thumbs 
Up, a $250 handheld editor that makes 
easy work of editing home videos. 

The hands -on approach worked just as 
well for currently available gear. Philips 
took full advantage of the crowded show to 

Kodak's Photo CD could be the end of all 
those shoeboxes full of photos that you 
keep meaning to organize into albums. 
Instead, your snapshots can be pro - 
cessed onto a compact disc to be 
'played back" on the family TV. 

point out the fine points of their CD -I 
machines, and to preview the latest soft- 
ware releases. A bank of CD -I players 
were available for consumers to try out on 
their own, playing games or sampling edu- 
cational programs. A few manufacturers 
had rows of camcorders set up on stands, 
and encouraged consumers to try them out 
and learn about their features and func- 
tions. Hitachi was highlighting their Surf - 
n -Snow ($1499) water -resistant camcorder 
for sports enthusiasts. Sharp's newest 
LCD projector (model XV- S250U, 
$ (,31)0), which can be used as either a front 
or rear projector, presented an im- 
presively clear image of up to 12 -feet 
tmeasured diagonally). 

At the Car Audio and Security Expo, 7 



Troms.on Executive V.P. of Marketing & 

Sales, Joseph R. Clayton, shows off the 
versat lity of the company's -1DTV- ready, 
16:9 aspect -ratio widescreetn TV, which 
can display a primary program and three 
acditional channels -or pre.riew up to 12 

charm ls- simultaneously. 

attendees could check out the vehicles of 
International Autosound Challenge Asso- 

ciation (IASCA) finalists, and hear expla- 
nations from IASCA judges of what made 

the equipment and installation designs 
winners. Consumers also had the oppor- 

tunit } to select their own "Show Favorite" 
vehicle. Other interesting automotive 
electronic items on display at CES in- 

eluded Denon's model DCH -700 5-disc 

CD changer that's sized to fit in some 

DIN -sized openings or in the glove box, 
and Cobra's model LD -200 laser detector 
($129.95), which can be used alone or 

attached to any radar detector to create a 

complete detection system. 
The big news in the video -game arena 

was Sega's Sega -CD ($299). a CD -ROM 
attachment that turns the Sega Genesis 

into a multimedia entertainment system. 

Sega -CD adds CD- quality sound to 
games, plays CD's and CD +G's, pro- 

vides full- motion video, and comes with 
enhanced versions of Sonic 2 and Batman 

Returns games and other CD software. 
CDs aren't just for games any more. 

Philips unveiled a new capability for its 

CD -I players -full motion video, or 
FMV -at SCES. FMV -ability opens the 

door to a new format for viewing feature 

YDu can do your banking and pay your 
bills without leaving the house, using 
tlse touch- sensitive screen of AT &T's 
Srnar- Phone 2100. 

films- movies on CD's. Attendees at a 

Philips press conference were treated to 

several demonstrations of the new tech- 
nology, including clips from a James Bond 
movie. There are a couple of drawbacks, 
however. The video quality is only about 
the equivalent of VHS tapes, and CD -1 

provides a maximum of 72 minutes of vid- 
eo (30 frames per second). 

Philips isn't pushing the movie pos- 

sibilities of the format, preferring to plug 
how FMV can be used in CD -I titles. Con- 
sumers on the floor got to see a new disc 

that included video from a Pavoratti perfor- 
mance, and two new CD -I games that in- 
corporate full- motion video. 

Those who already own CD -I players 

Editing home videos has never been 
easier than it is with Videon¡es' Thumbs 
Up, an inexpensive video editor that any- 
one -even those who are all thumbs - 
can use effectively. 

will he able to upgrade to FMV with the 

addition of a plug -in cartridge, available 
by the end of this year. Newer model CD -I 
players will have built -in FMV capability. 
Dr. Bernard Luskin, president of Philips 
Interactive Media of America (PIMA), en- 

visions "new twists on sports, music vid- 
eos, children's titles, games -even, 
potentially, full -length features with multi- 
ple middles and endings." Interactive 
movies are currently under development, 
and that James Bond movie will be avail- 

able on CD -1 in time for Christmas. Other 
CD -I news includes a portable player, to be 

introduced this fall, and a five -disc 
changer slated for early 1993. 

WHAT ELSE IS NEW? 
While many of the items described 

above were new to the consumers attend- 

ing the show, the trade and press have seen 

it all before. That's not to say that the 

public was the only thing new at--or 
around -the 1992 Summer Consumer 
Electronics Show. That "or around" is an 

important distinction, since there were ac- 

tually two separate shows in terms of sub- 

stance as well as time. Not only did some 

exhibitors remove future items before the 

public could get a glimpse at them on 

Saturday and Sunday, but several others - 
including some non- exhibitors -pur- 
posely kept their exhibits in private hotel 

Capture all the action on the beach or on 
the slopes, with Hitachi's Surf-n-Enow 
water - relis- ant camcorder. 

suites. or staged events elsewhere around 
the Ch t area. 

NEWTON MAKES NEWS 
Apple managed to drag a large con- 

tingent of the press away from SCES for 
half a day -quite a feat for a show consid- 
ered to be shorter than normal due to the 
consumer days -for the announcement of 
their fist completely new product since 
the Macintosh. Named Newton, the device 
is a pocket -sized, pen -based computer. 
Those of you who might be thinking.. "At 
la,t. a new technology that doesn't require 
us to memorize initials, " -forget it. New- 

Newton, Apple's first RDA (persona dig- 
ital assista it), is a hand -held, pen -based 
device that could revolutionize the way 
we organize our thoughts, our sched- 
ules, our rate s. and our phone directo- 
ries. 

ton is the fast n a new class of products 
dubbed 'crsonul Digital Assistants, or 
PDA's, devices that use digital tech- 
nology ti, bodge the gap between personal 
computers ind consumer electronics." 

If you'\ c signed for a UPS delivery not 

on the doted line but on a handheld corn- 



Training includes AT- compatible computer system with hard drive and AutoSketch® CAD software! 

Be today's complete drafter. 

Now with NRI, you can get in on the 
ground floor of CAD, the new revolu- 

tion in drafting! 
Transforming rough sketches and calcu- 

lations into accurate working drawings, 
drafters have always been the key link in 
the chain of creative people who envision, 
design, and build the world's products. And 
today, thanks to the computer revolution, a 
career in drafting offers more job security 

and opportunity - than ever before. 
It's true! People with computer -aided 

drafting (CAD) skills are achieving break- 
through success on design teams in all 
areas of business and industry. In fact, 
employment experts predict that manufac- 
turers will hire some 300,000 of these com- 
puter -savvy drafters over the next decade! 

Now, with NRI at -home training, you 
can get the hands -on skills and equipment 
you need for a fast start as today's complete 
drafter, equally comfortable with both 
manual and computer -aided drafting 
techniques. 

Only NRI gives you an 
AT-compatible computer and CAD 
software you train with and keep 

Working with a full array of drafting tools, 
you first master the techniques required 
to create detailed drawings by hand. Then, 
with a firm foundation in traditional meth- 
ods, you move on to do the same kinds of 
drawings with greater speed and accuracy - using the high -powered PC and software 
also included with your course. 

Only NRI gives you this priceless, 
practical experience ... with a complete 
computer system that's yours to train with 
and keep! You learn to create precision 
drawings using a fully IBM PC /AT -com- 
patible system that includes a full meg 
of RAM, hard disk drive, high- density - 
floppy drive, mouse, and 14" monitor. 
But that's just the beginning. 

AutoSketch CAD software turns 
your computer into a high -tech 

drafting tool 
Using your AutoSketch CAD software, 
you learn to draft objects with a variety of 
computer -generated drawing tools - from 
lines, arcs, and circles to fillets, ellipses, 
and pattern fill areas. And, once you've 
discovered how to draw an object, you 
learn how to quickly stretch it, scale it, 
copy it, rotate it at any angle, or change 
its dimensions. 

You find out how fast and easy it is 
to manipulate your work with a single 
keystroke - moving or adding features 
such as wheels, doorways, and circuitry 
on your mechanical, architectural, and 
electrical drawings. 

NRI Discovery Learning Method 
means no experience necessary 

NRI's unique training method helps you 
learn by doing as you build a complete 
understanding of today's revolutionary 
drafting techniques. 

Bite -size lessons expand your knowledge 
one step at a time while hands -on Discovery 
Learning projects give you practical draft- 

ing experience. You 
learn at home, at 
your own pace, guid- 
ed by your personal 
NRI instructor from 
the basics of drafting 
to more advanced 
computer techniques. 

Soon you have 
the skills and con- 

fidence you 
need to draft 
detailed render- 

ings of 
sprockets, 
homes, 

NMI 

...+mow.. 
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circuit boards - indeed, virtually anything 
you'll be called on to produce on the job 
at the drafting table or your computer 
terminal. 

Send today for 
your FREE NRI catalog 

Whether you want to change careers, 
advance or. the job, or make good money 
in a business of your own, you can count 
on NRI hands -on training to give you the 
fast start you need to succeed. Send today 
for your free catalog describing NRI's 
new course in Computer -Aided Drafting. 

If the coupon is missing, write to 
NRI Schools, McGraw -Hill Continuing 
Education Center, 4401 Connecticut 
Avenue, NW, Washington, DC 20008. 
AntoSketclt is a registered trademark od .- latode.ck. 
maker, of tua < tD ". IB.i1, PC. und.4Tare regi.arr,,l 
tradcnrarA, rr/ tit It C'nr/r. 

Send Today For FREE Catalog! 

NíB Schools i:rl 
Mc( if-awl hill Continuing Education Center 
4401 Connecticut Avenue, NW 
Washington, DC 20008 

Check one FREE catalog only 
J COMPUTER -AIDED DRAFTING 
J Computer Programming 
J Microcomputer Servicing 
J Desktop Publishing and Design 
J Home Inspection 
J Programming in C ++ with Windows 
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peter device, you have some idea of what 
Newton is all about. The first Newton 
products will be electronic notepads de- 
signed to help the user capture, organize, 
and communicate ideas and in ormation in 
both words and drawings. Newton uses 
recognition architecture to recd the user's 
handwriting and transform it into text as 
they write, and to "clean up" sketches by 
straightening out lines or rounding out cir- 
cles as they are drawn. The simultaneous 
use of several recognition systems k said 
to allow a user to write naturally, without 
being limited to writing in boxes or on 
lines. In demonstrations at the product in- 
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Ycu won't ever have to hunt for the TV 
Guide if you have a Zenith TV equipped 
with the Insight on- screen program list- 
ing service. 

On of Aiwa's prototype Mini Disc (MD) 
players is this attractive wrist -band 
style. 

troduction, Newton could interpret quite 
awful handwriting samples, although 
users must print instead of using script. 

Newton is intended to act as a single 
rq ository for phone numbers, schedules, 
notes. directions, and all those other bits 
and pieces of information that we tend to 
scribble on scraps of paper shortly before 
w ̂  misplace them. According to Apple, 
"as the device is used, it will learn more 
about the user and actually propose solu- 
tions to help them work more efficiently." 
If the user typed in "lunch Jane Thurs- 

12 day," for instance, Newton would know 

that lunchtime means noon and would rec- 
ognize the name Jane as Jane Green from 
the address book, and would automat- 
ically open up the calendar to Thursday 
and schedule lunch from noon to 1:00 with 
Jane Green. 

Each Newton can communicate with 
other Newton products (which don't exist 
yet, either), and will have built -in wired 
and wireless communications capabilities 
that will allow users to fax a letter, check 
electronic mail messages, or connect to a 

satellite news service. A powerful RISC 
(Reduced Instruction Set Computing) pro- 
cessor, the ARM 610, gives Newton power 
that is claimed to be equivalent to that of 
leading desktop computers, and a power - 
consumption level less than that of a small 
flashlight. Intelligent cards can be used to 
add specific functions. Newton will be 
built by Sharp in Japan, and is expected to 
be priced at under $1000. 

HEEERE'S .... HDTV! 
Zenith (a non -exhibitor) staged a lire 

demonstration of a prototype of the Digital 
Spectrum Compatible HDTV system that 
it developed in conjunction with AT &T. 
The signal was broadcast from a transmit- 
ter in Milwaukee, WI, 75 miles away from 
Zenith's Glenview, IL headquarters where 
it was received. The HDTV image was 
remarkably clear, particularly when view- 
ed in contrast with standard NTSC im- 
ages, and no interference was experienced 
by local, low -power stations. Nor was the 
HDTV signal troubled by interference 
from nearby NTSC signals, thanks to the 
Zenith /AT &T "interference rejection fil- 
ter. " 

Before transmission, the test material 
images -which included computer graph- 
ics, video segments produced in the 
1125/60 interlaced HDTV format, and seg- 
ments produced in the 525 -line interlaced 
NTSC format that were up- converted 
(using a Faroudja line doubler) to pro- 
gressively scanned Zenith /AT &T for- 
mat -were processed through the Zenith/ 
AT &T compression system. The signal 
was decompressed and displayed on high - 
definition monitors at Zenith's offices. 
The successful transmission went a long 
way toward convincing skeptics that 
HDTV might gain widespread acceptance 
and that the Zenith/AT &T system has a 
fighting chance of becoming the standard. 

We had an opportunity to repeatedly 
watch a tape of the broadcast where we 
could watch it more critically. Considering 
the distance the low -power HDTV signal 
travelled, the results were impressive. It 

seems, however, that we will have to get 
used to a new set of digital artifacts, just as 
we've gotten used to such NTSC artifacts 
as dot crawl. 

Zenith also has its hands in another joint 
venture aimed at keeping telex sum on the 

cutting edge. Together with InSight, Inc_. 
Zenith demonstrated the Insight Telecast 
on -screen program guide, which provide 
program titles, start times, and descrip- 
tions. The system allows users to obtain 
detailed information about the programs in 
which they are interested, and to scan 
through schedules of specific types of pro- 
grams-sporting events, for instance. In 
addition, it can be used for simple VCR 
programming, by pushing only one button 
on the remote control. 

Insight obtains its data from a TV -list- 
ing provider and sends them via satellite to 
orte station in each market (usually a PBS 
afhiliate). The individual user receives the 
information over the vertical blanking in- 
terval of the PBS station. The process is all 
automatic. Insight will probably market a 

Aiwa's prototjpe home MD system is a 
futuristic product with distinctive digital 
displays on both the main unit and the 
remote control. 

Skip -resistant MiD's and car audio could 
be an ideal combination. Alpine, who 
displayed this prototype automotive MD 
player, is certainly hopirg the idea 
catches on t ig. 

stand -alone cecéoder. Zenith expects to be 
the exclusive manufacturer of television 
sets that incorporate InSight's program 
guide for one year after production begins 
late this year 

MD MADNESS 
It's been a dozen years since Sony intro- 

duced their Walkman personal stereo, turd 
they must figure the time is ripe for another 
ground- breaking product intro. Up at he 
Four Seasons Hotel (Sony did not exhü it 
at the CES), Sony displayed their pro- 
totype portable Mini Disc (MD) player, 
which is being aimed at the "active -lite- 
style" (read: teenagers and haby -boom: rs 

who wish they still were) market. The 2' 

inch Mini Discs sound almost, but Hit 

quite as good as CD's, but have the adv in- 
tages of being recordable. sicnificant!vi 
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BONUS! 
Free case 

with purchase 
Of E 63 

$59 value! AIWA CSD -EX1 
PORTABLE LCD 
RADIO CASSETTE CD PLAYER 

High power Output 
Power saving switch plus auto stop 
20- selection random programmable 
memory CD 

AM wide /FM stereo tuner 
IAIW -4271 Our Price 
Sugg. Retail $179.95 $13995 

PANASONIC RQ -535V 
AM /FM STEREO CASSETTE 
PLAYER WITH AUTO REVERSE 

Ultra compact size 
Digital synthesizer tuner 
with 7AM /7FM presets 
5-XBS & Dolby NR 
LCD tpae /radio display 
Dual clock /alarm functions 
One button wired remote 

Includes: 
Rechargeble battery and charger. 
(PAN -275" Our Price 
Sugg. Retail 209.95 $16995 

PANASONIC KX -74300 
CORDLESSPHONE WITH 
ANSWERING MACHINE 

10 channel access Rubber antenna 
Tone /pulse 2 -way paging 
10-number speed dial Message alert 
LED readout 
11- function tone remote 
Auto logic operation. 

(PAN -43001 Our Price 
Sugg. Retail X199.95 $15995 

AIWA NSX -330 
30W /Ch 41 -FI MINI COMPONENT 
SYSTEM NITH SURROUND SOUND 

Super T -hass 
Includes: 

3- preset graphic equalizer 
5 -band spectrum analyzer 
Wireless remote 
FM /AM tuner with 32- station 
random preset 
Dual auto reverse cass w /Dolby B NR 

Optical digital output terminal 
3 -way speaker 

IAIW -424i 
Sugg. Retail ,56000 

SONY 
WM -WX5o 
WALKMANe 
STEREO 
CASSETTE 
PLAYER 

Our Price 

$39995 

AIWA XP -7 
PORTABLE CD PLAYER 
WITH IN CAR USE 

1 -bit dual D/A converter 
8 -times oversampling digital filter 
Optical digital output terminal 
24- random programmable memory 
Heat -resistant for in car use 
Random play with 3 -way repeat 

Includes' Rechargeable battery SP-SO, stereo 
Headphones with remote control. AC adaptor 
recharger, and connection cord. 
IAIW -4201 Our Price 
Sugg. Retail ,280.00 

$ 249" 

Broadcasts up to 9 ft. 
Auto reverse Mega Bass 
2x sound system with 
variable control 
Dolby NR Our Price 

(SON-34831 $17995 
Sugg. Retail ,249.95 .7 

PANASO.. KX -79000 
900Mhz POCKET -SIZED FOLDING 
CORDLESSPHONE 

Operates on 902/928Mhz 
Sound Charger technology 
30th auto scan Auto intercom 
2 interchangeable batteries 
2 -way paging & auto intercom 
10, 20 digit no. auto dial 
Handset Auto switch to 'talk' mode 

(PAN -90001 $39995 Sugg. Retail ,499.95 

IOUS 

SHARP 10 -8400 
ELECTRONIC ORGANIZER 

256 KB memory 
Typewriter style keyboard 
Hi- contrast 40 char. 
by 8 line screen 
Month /week & day calendar 
3 phone directories 
Business Card function Our Price 

Sugg 
Re 

S Retail 5499.95 $31995 

NEW! 

CASIO BP -100 
BLOOD PRESSURE 
MONITOR WATCH 

water resistant to 50 meter 
12/24 -hour formats 
3 multi -function alarms 
Altimeter, Depth meter & Barometer 
Countdown alarm 
1/100 stopwatch 

261 
Our Price 

Retail $12995 Sugg. $169.95 

CANON E -63 
am n C4MCORDER WITH 

8:1 POWER ZOOM 

High speed shutter 
180° FIexICrIp 
2 -lux low light 
Sports finder 
wireless Remote 

(CAN-6300) 

Super 
Value! 

SONY XVT -600 
ADD PRO STYLE SUPERIMPOSED 

TITLES TO YOUR VIDEOSI 

15 color picture computer 

superimposes picture title or 

background to video 
Draw lines, add color - 
endless possibliltlesl SALE! 

(SON-4091 $10995 Sugg. Retail °600 

PANASONIC CTP-20665 
20" STEREO MONITOR- RECEIVER 

WITH 
lines horizontal l lresolution) 

Audio /Video Input lacks 

UrJfied TV /VCR remote 

Clock, Sleep-Omer & on-tImer 

(PAN -27961 

Suga- Retail °499.95 $35795 

Cameras 
Darkroom Supplies 
Video Equipment 
Televisions 
HI- l Stereo Equipment 
Portable /Personal Audio 
telephones 
Cellular Phones 

Computer Equipment 
Business Machines 
calculators/Organizers 
Electronic Games 
Watches /Sunglasses 
small Home Appliances 
Jewelry 

Mall Order Dept.: 
455 Smith Street, Brooklyn, N.Y. 11231 

G 1092 A New York Landmark for over 26 years! 

Visit our superstores at: 
67 West 47th Street 115 West 45th Street 
Bet 5th & 6th, NYC CA. LIC 1/800189. 691860 Bet. 6th & B'way, NYC CA. LIC íf800191 -611628 

1- 212 -921 -1287 
Sun. 1000-500, Mon.-Thurs. 430-6:00, Fri. 9:30-2:00, Closed Saturday 

Toll-free line Is open 
SUN. 10-5, DAILY 8 -7, FRI. 8 -2 

Local lines are open 
SUN.10-5, DAILY 430-6, FRI. 9:30-2 

OVERNIGHT In 
lr1 EERY 

to anY P 
continental U SA 

AVAILABLE 
at additional cost 
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AIWA AMERICA 
800 Corporate Drive 
Mahwah, NJ 07430 

CIRCLE 50 ON FREE INFORMATION CARD 

ALPINE ELECTRONICS OF AMERICA 
19145 Gramercy Place 
Torrance, CA 90501 

CIRCLE 51 ON FREE INFORMATION CARD 

APPLE COMPUTER, INC. 
20525 Mariani Ave. 
MS 482 
Cupertino, CA 95014 

CIRCLE 52 ON FREE INFORMATION CARD 

AT &T 
Consumer Products Division 
5 Wood Hollow Rd. 3L11 

Parsippany, NJ 07054 
CIRCLE 53 ON FREE INFORMATION CARD 

AUDIO DESIGN ASSOCIATES 
602 -610 Mamaroneck Ave. 
White Plains, NY 10605, 

CIRCLE 54 ON FREE INFORMATION CARD 

CERWIN -VEGA 
55 East Easy Street 
Simi Valley, CA 90010 

CIRCLE 55 ON FREE INFORMATION CARD 

CINCINNATI MICROWAVE 
Escort Division 
5200 Fields -Ertel Rd. 
Cincinnati, OH 45249 

CIRCLE 56 ON FREE INFORMATION CARD 

COBRA ELECTRONICS /DYNASCAN 
6500 West Cortland Street 
Chicago, IL 60635 

CIRCLE 57 ON FREE INFORMATION CARD 

EASTMAN KODAK CO. 
343 State St. 
Rochester, NY 14650 

CIRCLE 58 ON FREE INFORMATION CARD 

FAROUDJA LABORATORIES 
675 Palomar Ave. 
Sunnyvale, CA 94086 

CIRCLE 59 ON FREE INFORMATION CARD 

smaller, and playable on a shock -resistant 
player said to virtually eliminate the mis- 
tracking that plagues portable CD players. 

The players are being marketed more as 
a step up from portable audio -tape players 

14 than as a replacement for home CD play- 

NAMES AND ADDRESSES 

HITACHI HOME ELECTRONICS 
(AMERICA) 

3890 Steve Reynolds Blvd. 
Norcross, GA 30093 

CIRCLE 60 ON FREE INFORMATION CARD 

INSIGHT TELECAST, INC. 
39650 Liberty Street 
Third Floor 
Fremont, CA 94538 

CIRCLE 61 ON FREE INFORMATION CARD 

MARANTZ USA 
1150 Feehanville Drive 
Mount Prospect, IL 60056 

CIRCLE 62 ON FREE INFORMATION CARD 

MILLER & KRIESEL SOUND CORP. 
10391 Jefferson Blvd. 
Culver City. CA 90232 

CIRCLE 63 ON FREE INFORMATION CARD 

MITSUBISHI ELECTRONICS 
AMERICA, INC. 

5757 Plaza Drive 
Cypress, CA 90630 

CIRCLE 64 ON FREE INFORMATION CARD 

PHILIPS CONSUMER ELECTRONICS 
CO. 

One Philips Drive 
Knoxville, TN 37914 

CIRCLE 65 ON FREE INFORMATION CARD 

QUASAR CO. 
1797 North Randall Rd., 1 -E -3 

Elgin, IL 60123 -7874 
CIRCLE 66 ON FREE INFORMATION CARD 

SANYO FISHER (USA) CORP. 
21350 Lassen St. 
Chatsworth, CA 91311 

CIRCLE 67 ON FREE INFORMATION CARD 

SEGA OF AMERICA, INC 
130 Shoreline Drive 
Redwood City, CA 94065 

CIRCLE 68 ON FREE INFORMATION CARD 

SHARP ELECTRONICS CORP. 
Sharp Plaza 
Mahwah. NJ 07430 

CIRCLE 69 ON FREE INFORMATION CARD 

ers. (We think that despite Sony's view, 
MD could usurp a significant part of CD's 
market share.) MD represents a giant step 

forward from analog audio tape not only in 

terms of sound quality. MD's offer du- 
rability, packaged in protective cases sim- 

SONANCE 
961 Calle Negocio 
San Clemente, CA 92672 

CIRCLE 70 ON FREE INFORMATION CARD 

SONY CORPORATION OF AMERICA 
Sony Drive 
Park Ridge, NJ 07656 

CIRCLE 71 ON FREE INFORMATION CARD 

SQUARE D CO. /ELAN 
1601 Mercer Road 
Lexington, KY 40511 

CIRCLE 72 ON FREE INFORMATION CARD 

TANDY CORP. 
700 One Tandy Center 
Fort Worth, TX 76102 

CIRCLE 73 ON FREE INFORMATION CARD 

THEATER DESIGN ASSOCIATES 
894 Union Street 
Brooklyn, NY 11215 

CIRCLE 74 ON FREE INFORMATION CARD 

THOMSON CONSUMER 
ELECTRONICS 

600 N. Sherman Dr. 
Indianapolis, IN 46201 

CIRCLE 75 ON FREE INFORMATION CARD 

TOSHIBA AMERICA 
9740 Irvine Blvd, 
Irvine, CA 92718 

CIRCLE 76 ON FREE INFORMATION CARD 

VIDEONICS 
1370 Dell Avenue 
Campbell, CA 95008 

CIRCLE 77 ON FREE INFORMATION CARD 

VIDIKRON OF AMERICA, INC. 
150 Bay Street 
Jersey City, NJ 07302 

CIRCLE 78 ON FREE INFORMATION CARD 

YAMAHA ELECTRONICS CORP. USA 
6660 Orangethorpe Avenue 
Buena Park, CA 90620 

CIRCLE 79 ON FREE INFORMATION CARD 

ZENITH ELECTRONICS 
CORPORATION 

1000 Milwaukee Avenue 
Glenview, IL 60025 

CIRCLE 80 ON FREE INFORMATION CARD 

ilar to those of 31/2-inch computer 
diskettes. They are as convenient to use as 
CD's, providing quick random access and 
programmable playback. They are small- 
er, providing 74 minutes of music on an 
almost flat, 21/2-inch disc. And they can be 



recorded over and over again without in- 
curring physical deterioration or loss of 
sound quality. 

Sony has plenty of support for the for- 
mat, from hardware manufacturers (Aiwa, 
Alpine. Clarion, Denon, Sanyo Fisher, 
and TDK), the recording industry (Cap- 
itol, EMI, SBK, Chrysalis, Liberty, Vir- 
gin, DMP, GRP, and Rykodisc), and 
blank-media manufacturers (Hitachi Max- 
ell, Philips, TDK, and others). Aiwa 
showed futuristic prototypes of a portable, 
wristband model as well as a home MD 
player, while Alpine had a prototype car 
MD player on display. More than 300 pm- 
recordeC titles are expected to be available 
at introduction. Sony is, however, having 
some p-ohlems with music publishers. Al- 
though several have jumped on the MD 
bandwagon (including EMI and Sony's 

Philips, whose original Compact Disc - 
Interactive System is pictured here, an- 
nounced the imminent availability of a 
plug -in board that will upgrade the ma- 
chine to full- motion video capability. 

own publishing group), such "big guns" 
as Time Warner and Bertelsmann Music 
Group have begged off support and are 
supporting DCC. 

Coinciding with the Consumer Elec- 
tronics Show, Sony staged the first public 
demonstration of MD recording. A live 
piano performance at a local Chicago ra- 
dio station was recorded on MD and then 
played back over the air, with what some 
said was "impressive accuracy." We 
didn't hear it, but we wouldn't think of 
using an FM broadcast as the testbed of a 

product that claims to be almost as good as 

CD. 
Okay.. so MD isn't trying to compete 

with CD. Nor is it likely to completely 
replace tape -based personal stereos any 
time in the near future. It is, however, 
poised io battle digital compact cassettes 
for consumer acceptance. It's unlikely that 
the market will bear two completely new 
audio formats, even if each of those has 

significant technological advantages and 
significant industry support. Sony's porta- 
ble MD player /recorder is expected to re- 
tail for between $500 and $600. Prices 
will be higher then originally expected for 
home DCC decks (with suggested retail 
prices now ranging from $700 to $ 1200), 
purportedly due to dealer pressure for 
more pricing flexibility. 

PHONING AROUND 
Cincinnati Microwave showed a pro- 

totype of their new Escort brand 900 -MHz 
digital spread- spectrum cordless tele- 
phone. The product, which will also be 

sold by Dynascan under the Cobra brand, 
claims to have a range of one -half mile. 
We were impressed by the phone's perfor- 
mance in the halls of the Swissotel Chi- 
cago--a very tough environment for 
cordless phones. (The model we tried was 
still in the prototype stage, mounted on 
several PC boards in a box larger than any 
phone we'd like to own. By the time you 
read this, phone -sized units will be ready 
to hit the market -providing they obtain 
FCC approval.) The phone's range is only 
one of its attractive features. It should also 
prove to be secure from all but the most 
sophisticated of eavesdroppers. 

UPSTAIRS DOWNSTAIRS 
Sharp (and many other exhibitors) took 

its trade -only exhibits not uptown, but up- 
stairs. The second level of Sharp's large 
booth was devoted to new items that they 
preferred to keep out of the public view 
until they are closer to hitting the store 
shelves. A standout among those selec- 
tively -shown items was the CD -QI0 
micro -component stereo system, which 
measures just 5 ;/a inches in width but de- 
livers big sound. The system includes a 

CD player, an auto -reverse cassette deck, a 

digital tuner with 20- station memory, and 
speakers made with a bamboo fiber that 
maximizes sound and clarity in a compact 
design. The micro- component system will 
be available in October at a suggested re- 
tail price of $899. 

Tucked away in a back room upstairs 
was Sharp's new SE line of high -end au- 
dio /video products. The first products in 
the line, which will make their retail debut 
in late summer 1992, all fall into the video 
category. Included are the VL -HXIOU Hi -8 
camcorder that features a twin lens system 
with two camera sections and video -mix- 
ing capabilities; several televisions; and an 
eight -head (VC- 119611) and a six -head 
VCR (VC- A6611). 

THAT'S A WRAP 
For more information on products seen 

at the 1992 Summer Consumer Electronics 
show, read on. "Innovations '92- provides 
highlights of the recipients of this year 
Design and Engineering Awards. 

Innovations '92 
Since 1976, the Innovations exhibit at 

the Summer CES has highlighted those 
consumer -electronics products that were 
selected to receive Design and Engineer- 
ing Awards. According to Gary Shapiro, 
group vice president of the EIA's Consum- 
er Electronics Group, "Innovations is a 

mirror of the consumer electronics indus- 
try, and delivers a state -of- the -art snapshot 
of the industry's hottest product catego- 
ries." 

While retaining that tradition, there 
were some changes made to this year's 
Innovations exhibit. First, of course, was 
the fact that consumers were admitted for 
the first time. Also for the first time. se- 
lected products were turned on, affording 
attendees a "live" look at them. In keep- 
ing with today's more sophisticated hard- 
ware, there was a new emphasis on product 
design. In addition to the traditional con - 
sumer- electronics contingent, judges were 
drawn from the industrial- design field, de- 
sign schools, and the industrial- engineer- 
ing trade. Finally, Innovations '92 was also 
larger and located on the main show floor 
instead of a small, out -of- the -way mom. 

Let's take a look at some of the video 
and audio products that achieved recogni- 
tion for their engineering and design inno- 
vations. 

VIDEO VICTORS 
Many of the award -winning video prod- 

ucts seemed to emphasize practicality. 
Mitsubishi, for example, makes the large - 
screen, near- projection TV more practical 
in smaller rooms with their Slim Depth 
design sets. The VS -70VF2 ($6399) is the 
world's only 70 -inch projection TV and 

Sony Video Walkman with 8mm VCR 



Mitésubis`ti VS -70VH2 70 -inch TV with Slim - Proti =e Chassis 

M:tsubishi't, first 70 -inch Slim Depth 
Model. (I's depth is a relatively slim 21' /4 

inches.) The. TV features a "selective :ab- 

sorption, dark -tint screen" that absorbs 
room light for better contrast. 

Placing convenience first, Philips' new 
litre of televisions solves another common 
viewing problem the case of the runaway 
remote centtol. The sets feature the ke- 
mote Locator. Pressing a button on the TV 
catases the missing remote tc beep for 30 

fronds or until any button on the remote 
ìs pushec. Since an RF signal is sort by the 
TV, the system works whether the remote 
is in another room or right under your 

,ncsse. Three 27-inch, one 31 -inch, and two 

Yamaha CDC-835 CD Chançer with Pi3y- 
Xchange 

3S -inch sets with the Remote Locator will 
be available in late summer. 

Quasar strives to eliminate component 
clutter with its VV1220W com:aina:Ton 
VCR /20 -inch color TV ($629.95). Avad 
able in black or white, it features o a- screen 
menu for remote video adjustmetts. The 
VCR has a one- month, four -program cal - 

16 cedar and cat- screen programming. 

?rogramming has never been easier than 
with the RCA VR536 VHS HiFi VCR. 
Unlike previous models that contained 
VCR Plus + technology, this uni. also can 
control your cable box. Now even if you 
live with a cable system that scrambles all 
channels. timer recording is simple. The 
VG4219 also features an automatic head 
cleaner, front- mounted input jacks, and 
oversized control buttons with brighter 
readouts. 

Those videographer', who simply can't 
deal with plugging their 8mna camcorders 
into their TV to sec what images they've 
captured will appreciate Sony 's Video 
Wolkntan GV -500 ($1400) with a built -in 
8nsm VCR that can be used for recording 
or playback. Not just for home videos, 
users can watch any of the more ?than 1800 
prerecorded movies now available on 8mm 
tape on the set's four -inch color LCD 
screen. The VCR also offers editing func- 
tion, an on- screen menu, and a ;ix- event/ 
one -month programmable timer. The 
GV -500 features, AFM stereo, and Mega 
Bass sound. 

Although it won its Design and Engi- 
neering award in the video category, 
S.;uare D Company's Elan Series HD is 
actually a whole -house system that takes 
control of the TV, VCR. phone, stereo, 
doorbell, and other electronics that the 
user already owns, and links them together 
to- unmatched convenience and multi - 
ro om accessibility. Elan HD components 
are designed with preprogrammed, plug - 
in cards that control specific functions, 
allowing installers to easily customize sys- 
tems to meet individual needs. 

AWARD -WINNING AUDIO 

A couple of w niters in tore audio catego- 
ry are designed to work closely with video 
products. Maranta' SR -92 Dalhy Prc -1 og 
is AlV Receiver $ 10091. designed to !tee: 
the demanc:'. of :lie serious cow:um: r. of 
fers total aAlio and video intcgrat on in 

one easy -to use con= potent. It provides 
five separate arnpli[ì_r channels that arc 
used to drive ile trout, center. aril sur- 
round speakers. A multi -room mode per- 
mits another audio program to he played in 

a separate room with independent remote 
control of source and volume. "fuse re., give: 
also include, a Buss [IQ:? cc ntro: and a line - 
level output lbr powered suhw,xtfers. 

Cerwin -Vega calls its seven -piece 
home -theater speaker Serrsrcrrnund 
(51660). The system, which was honored 
along with Unisersai Studios with an 
Academy ANart far the Sensurround tech- 
nology. includes a center- channe, two 
subwoolers. an] four satellite speakers. 
All speaker; are magnetically shielded. 

Strictly or dour hstening pleasure. 

Cerwin-Veqa Sensurround Home-The- 
ater Speaker System 

Yamaha's '.u,de! (11)C-83. five -disc CD 
changer (S549. eliminates the vibration 
problems inherent in carousel changers by 
keeping the disc that's tieing played in a 

stationary position .ola :ed from the ca- 
rousel drawer. That eesigo. dubbed "Plav- 
Xchange," allows tie other tour discs to 
be changed whit the lìfth is pltyirg. The 
drawer also.. extends °'arther than other ca- 
rousel players that v,c'vc seen. for easier 
access to the discs. 



Sony remains on the forefront of 
portability with their otro/el D -515 Di-;- 
man (S$99.95), the first portable Cl) 
player tu feature "F.leetronie Shock Pro- 
tection.' to minimize loss of sound wlILIi 
subjected to shuck and vibration. A four- 
megabit memory chip stores up to three 
seconds of real -time digital music, provid- 
ing a butler lia- uninterrupted playback. 
The D -515 Diseman also features digital 
signal processing. 

the boost box of the 90's hears little 
resemblance to its predecessors. Sanyo 
Fishers MCD-Z85 portable AMíFM ('f). 
double cassette system ($449.99) features 
a smooth, rounded. modern design and 
such features as artificial -intelligence 

Sanyo MCDZ85 Remote -Controlled AM, 
FM /CD'Dual- Cassette System 

technology and high -speed dubbing that 
make CD -to -tape recording almost full_; 
automatic. The remote- controliec. _0- 
watt system has controls hidden behind a 
motorized front panel. 

Speakers are also changing their - 
shapes. Sonance has introduced the S3R 
($425/pair), a round speaker designed fioa- 

in-wall and in- ceiling installations where a 
wide and uniform dispersion pattern is de- 
sired. The high -fidelity two -way speaker 
uses a dual voice -coil woofer; an acous- 
tically transparent woofer basket protect; 
the woofer. A pivoting dome tweeter with 
neodymium magnet mounted on a unique 
perforated platform provides at flat fre- 
quency response. 

Philips' unique D5S930 Diefial S'ne'ak- 
er ,System ($1210 each) achieves optimum 
sound reproduction by integrating a 
powerful digital signal -processing circuit 
and an amplifier in the speaker box. Phi- 
lips claims that by keeping the signal dig- 
ital hir as long as possible - -- instead of 
relying on analog crossover networks to 
route frequencies - -- near -perfect sound is 
achieved. An optional digital system con- 
troller, Model DS('95(1 I.. 519.95) features 
seven analog or digital inputs and acts as a 
source selector with multi -roost ca- 
pability. 

Keep your eyes on these pages in up- 
coming months l'or reports on many u 
these award-winning items! 

Paying Attention 
to Details 
SONY CCD-FX5 8mm CAMCORDER. 
From: Sony Corporation of America, 
Sony Drive, Park Ridge, NJ 07656. Price: 
$1200. 

We don't emv camcorder manufac- 
tw-rr.s. It'; tough .a sell big- ticket items in 
a sluggish economy. Each year that the 
camcorder market matures, it becomes 
tomOter still. as the gil wth rate naturally 
flattens out. 

How cfo you nta ire your camcorder stand 
out in a market iba- is saturated by many 
simi_arproducts? The people at Sine seem 
to be doing it by paying attention to de- 
tails Their newe '.t IA-series Handycam 
camcorder, the CCD- 1'X510. is an exam- 
ple ref how all those little features can add 
up too soritething special. 

The CCD -FX510 lias an in -line design. 
where the cassette is located behind the 
lens_ Still_ the u.ít is compact (roughly 
-I ' -I - . 101J inches) and reasonably 
lightweight tabor'. ,?I,, pounds including 
the battery and cassette). We prefer the 
sleek, thin design over shorter, fatter units, 
anc "ounc the camcorder to he very well 
balanced in our hands. It was comfortable 
for most of us, and usable even for those 
with small hands. 

That is only one example that shows that 
Sony put ..a lot of 9hought into the design. 
We I ked, for example, the focus ring that 
suns the internal -focus 10 x zoom 
lens. We've never been fans of toggle- 
switch Dousing. or the similar "toggle 
ring."' We were f r- mire comfortable with 
Sony's focusing ring, which let us man- 
ually focus in the way we would with 
a 35 -mm still camera. 

We arse liked the way that the shoulder 
strap is attached to the botirI I of the cam- 

era. The camcorder hangs upside -down so 
that it is easy and natural to get your hand 
into the hand grip. We found that the di- 
opter, or eyepiece lens, which could be 
adjusted over an extra wide range, was a 

great convetience --even with the cam - 
corder held ai arm's length, it's possible to 
see the image in the viewfinder- That's 
particularly useful when taking low -angle 
shots or when shooting fast -moving 
sports, where you want to he able to keep 
yt: ur eves on all the action instead of trying 
to view it through the camcorder's lens. .\ 
two -speed power zoom makes it easy to 
get in on the action in a hurry. hut also lets 
yt u leisurely change the lens' focal length. 

A defeatable beep function lets you 
krow when the camcorder is switched into 
thc record or pause modes. And an LCD 
panel on the side of the unit lets you quick- 
ly cheek the operating status. The vew- 
tìuder comains a host of annunciators that 
teal you everything from how much tape is 
lest to how your zoom is set. 

The camcorder also conies with an in- 
frared remote control that is intended .o he 
used not only during playback, but .also for 
recording. Yt u can get in your ow n scenes 
and control start. stop, and zooming. 

Playing ba_k a tape is also quite conve- 
nient, thanks to the various options that 
Scny included. The camcorder provides 
lire -level video and audio outputs via stan- 
dard RCA -type phono _jacks. ('Ihe jacks 
are normally concealed by a dust cover, 
and can also he switch -selected to act as 
inputs). It your TV does not provide audio/ 
video inputs, you'll want to use the sup- 
plied RF modulator. Another option is to 
use the "connecting adapter," which can 
he left perma tently connected to your TV, 
a treat convenience with 8mrn camcorders 
sir.ce you caa't play hack tapes on your 
VHS VCR. A connecting plate that at- 
taches to the hack of the camcorder t where 
the battery normally attaches) both sup- 
plies power to the camcorder and accepts 
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audio and video from the camcorder. The 
connecting adapter provides audio and 
video outputs. but the RF modulator can 
also be used with it. The battery charger 
must be used to supply power to the adapt- 
er, but it can be left permanently attached 
to the adapter and still be used to charge 
the camcorder's battery. 

The CCD -FX510 offers a full -auto 
mode, in which the camcorder makes all 
adjustments. It also offers three special 
Program AE, or auto -exposure, modes. 
The Portrait mode reduces the depth of 
field so that background objects will be out 
of focus and won't distract from your main 
subject. The Sports mode is designed for 

shooting high -speed action; the shutter 
speed is automatically selected to be as fast 

as possible for given lighting conditions. 
A high -speed shutter mode sets the shutter 
speed to 1/4000 second. This mode is 

meant primarily for slow playback, where 
you want each recorded frame to be sharp, 
not blurred. The camcorder does offer a 

I /sth speed playback mode, but it is ac- 
cessible only through the remote. 

We tested the high -speed shutter mode 
by capturing the running leaps of a hyper- 
active kitten. We've always thought of cats 
as graceful creatures. Our slow- motion 
playback showed us just how graceful they 
can be. We felt as if we were watching 
something out of PBS's Nature series. We 
also discovered just how a cat can jump 
onto a high perch that seems too small 
without falling off. 

An Auto Lock switch lets you return to 
(or maintain) full auto mode. When you 
turn off the lock, the camcorder returns to 
the mode that you were in previously - 
sports mode with auto focus, for example. 
A back -light compensation feature, which 
is used when shooting a subject against a 

bright background, is also available. 
The other features that the Handycam 

offers are relatively straightforward. There 
is a digital memory that lets you store a 

title. To do that, you aim the camera at a 

prepared title card or other high -contrast 
image, press the "memory" button, and 
you should see the image in the viewfinder 
superimposed over the scene. We've never 
cared for such digital image memories be- 
cause of the pre -planning they require to 
be used successfully. We'd prefer to see a 

built -in character generator, which this 
Sony unit does not offer. It is possible, 
however, to display the current date or time 
(unfortunately, both can't be displayed at 
the same time), or the age of your subject 
(assuming that you previously stored the 
subject's age -which is easy if you have 
only one child). 

A fader control lets you create smooth 
scene transitions by fading into and out of 
each recorded segment. We didn't like 
where the control was mounted (on the 

(Continued on page 21) 

Sound Decisions 
SS THREE /II PRO -LOGIC SURROUND 
SOUND PROCESSOR. From: Au- 
dioSource, 1327 N. Carolan Avenue, 
Burlingame, CA 94010. Price: $579.95. 

The very thought of home theater seems 
to frighten some people. Setting up a 

sound system arguably the most impor- 
tant component of a home -theater setup - 
can be a daunting task for the uninitiated. 
All those terms: Dolby Surround, Pro 
Logic, Hall, Matrix. All those questions: 
How many speakers do I need? Why can't 
I use my current stereo systen? All those 
decisions! 

Setting up a surround -sound system is, 
fortunately, easier than it might seem once 
ycu understand a few basic points. 

Home -theater surround sound is a spin- 
off of away- from -home theaters, which 
started the trend in the late 1970's. George 
Lucas's Star Wars is usually credited with 
bringing Dolby Stereo (the theater sur- 
round system) to the attention of the pub- 
lic. As more and more films were released 
in Dolby Stereo, the idea of re- creating the 
theater experience in the home took on 
steam. 

Before surround -sound processors be- 
came readily available, many people tried 
to improve our TV sound in other ways. 
One popular approach was to use a stereo 
amplifier and a stereo VCR to improve the 
usually poor sound of most TV sets. The 
result is better sound, but it usually suffers 
from an unrealistic sound field, one with a 

"hole" in the middle. Since most of the 
sound relates to on- screen action, that hole 

can sometimes be disconcerting. Ttit's 
where surround sound comes in. 

There are two kinds of Dolby Surround 
processors now available. The first k a 
straight Dolby Surround processor. which 
extracts the surround channel from the 
stereo tracks of a movie, and also offers a 
center -channel output by combining some 
of the audio from the two front chancels. 
Some processors also offer a subwoofer 
output. Many people are quite sati:,tied 
with the results. There's something better, 
however. 

The second type is the Dolby Pro Logic 
processor, which adds steering logic cir- 
cuitry which determines where the domi- 
nant 9rund is coming from, and generates 
control signals in the processor that in- 
crease the gain in the appropriate com- 
bination of channels (left, right, center, 
and surround) to produce s more realistic 
and directional sound. If you're looking to 
get better sound from your rental tapes, 
then you'll likely be satisfied with a [Dolby 
Surround processor. But if you're looking 
to recreate sound that is better than what 
you'll hear in all but the best movie nhe- 

aters -the sound that the director intended 
you to hear -then a Pm -Logic processor is 

what you want. And it comes with the 
added benefit of providing better sound for 
everyone in the room, since the "sweet 
spot" is considerably wider than standard 
surround sound. 

Once you decide which kind of sur- 
round processor you want, you still have a 
lot of decisions to make, namely what 
kind of amplifier and speakers you're go- 
ing to use. AudioSource helps the con- 
fused with their SS 3001 surround sound 
package system. The all -n -one package 
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includes processor, speakers, RCA cables 
and 100 feet of speaker wire. If you love 
your current stereo system and have balked 
at the idea of buying an A/V receiver, then 
a separate processor /amplifier like the SS 
Three/11 is the ideal solution. 

The SS Three /11 processor is an attrac- 
tive unit; its black metal cabinet measures 
161/2 x 2 1/46X 1%s inches and features a 
cleanly styled front panel. It can operate 
either delivering 30 watts to the center 
channel and 30 watts to the surround, or 
the center channel can be disabled so the 
surround channels receive 60 watts. Since 
the SS 3001 package includes both center 
and rear speakers, its unlikely that you 
would want to disable the center channel. 
However, some people might choose to 
use the TV set's speakers as a center chan- 
nel. A Phantom mode is also provided by 
the processor. In that mode, the processor 
"fakes" a center channel by diverting the 
center -channel information to both left and 
right speakers. 

The center channel is powered by a 30- 
watt amplifier. The VS One center -channel 
speaker is magnetically shielded so that it 

can be placed directly next to or, prefera- 
bly, on top of or below your TV. The 
speaker features two 4 -inch woofers and a 
I -inch dome tweeter. The tweeter is 
mounted in the center of the speaker, with 
the woofers on either side, so that the 
speaker can be positioned either horizon- 
tally or vertically. The compact design 
measures about 13 x 51/2 x 5' inches. The 
8 -ohm speakers have a 50 -watt power ca- 
pacity and a specified sensitivity of 93 dB. 
AudioSource specifies the frequency re- 
sponse of the VS One speaker at 70 Hz to 
20 kHz. But because they don't charac- 
terize the amplitude response over that fre- 
quency range, those numbers are 
meaningless. The speaker is a bass -reflex 
type. 

The rear- channel loudspeakers are Au- 
dioSource LS Ten /A acoustic suspension 
speakers, which feature a 4 -inch woofer 
and 2.5 -inch tweeter. The speakers have a 
4 -ohm impedance and a specified frequen- 
cy response of 100 Hz to 20 kHz. (Again, 
no description of the amplitude variation 
within that frequency range is given by 
AudioSource.) They measure 91 x 51/2 

x 4' inches. 
The system offers several other modes 

of operation besides Phantom. First, of 
course, is Dolby Surround, supporting 
left, center, right, and surround channels. 
The time delay between the front and sur- 
round speakers can be set at either 20 or 30 
milliseconds. If your surround- channel 
speakers are located close to your listening 
position, you can use the delay to simulate 
the effect of placing them farther behind 
you. 

The SS Threé/II processor was origi- 
nally marketed as a stand -alone unit, and 

some of its modes are aimed at people who 
don't own the speakers that come with the 
complete SS 3001 package. For instance, a 

Dolby 3 mode operates without rear (sur- 
round) speakers; Pro -Logic "steering" 
still occurs with the three front speakers. 

A "Hall" mode is provided for non- 
Dolby material. It works to simulate the 
spaciousness of a concert hall by providing 
subtle reverberation and by digitally delay- 
ing the sound that is fed to the rear speak- 
ers. A Matrix mode synthesizes a stereo 
sound from a mono source. 

A test mode makes it possible to prop- 
erly set the volume level of the main, cen- 
ter, and surround channels without any 
program source. 

Unfortunately, it's difficult to adjust the 
volume levels on the SS Three /II because 
of the way the volume controls work. 
When you first press any of the three con- 
trols (rear, center, and master), four level 
indicators on the front panel (surround, 
left, center, and right) show the volume 
setting for the respective channels -the 
button must be held for about 3 or 4 sec- 
onds before the volume actually changes. 
The pink -noise test signal stays in each 
channel for only about two seconds. 

One other thing that we didn't like about 
the level indicators is that they can't be 
turned off. They are required when you 
adjust the input level (using a front -panel 
knob). But once that's set, the flashing 
LED indicators only serve as a distraction. 

Most of the SS Three /II's functions can 
be controlled by the supplied infrared re- 
mote. That's especially important when 
you're adjusting the volume levels from 
your viewing position while in the test 
mode. 

The rear panel of the processor provides 
left- and right- channel line inputs, plus 
stereo tape inputs. Line outputs are pro- 
vided for the front, center, and surround 
channels. A mono line -level subwoofer 
output is provided as a convenience. A 
rear -panel slide switch selects one of two 
crossover frequencies, 150 Hz or 80 Hz, 
and a potentiometer adjusts the subwoofer 
output level. Tape outputs are also pro- 
vided. 

The SS 3001 system is quite easy to set 
up, which is fortunate, because the man- 
uals that accompany it are reasonably 
poor. We think that the SS 3001 should 
have had its own manual in addition to the 
manuals that were included with the indi- 
vidual components. It's especially unfor- 
tunate because the SS 3001 has the 
potential to take some of the mystery and 
hardship out of setting up a home theater. 
We also think that the system should have 
included a mute function. However, even 
with those shortcomings, the system 
should satisfy anyone who wants to add 
high -quality surround sound to an existing 
audio /video system. 

Much Ado 
About Note -ing 
PERSONAL PLANNER MODEL EO -100. 
Manufactured by Rolodex Corporation, 
245 Secaucus Road, Secaucus, Nj 
07094 -2196; Price: $129. 

Somewhere along the line, life got com- 
plicated. And not just our lives, either. It 
seems that everyone we know lives in a 

dual- career household, at the minimum. 
In fact, three careers is much more com- 
mon -the husband and wife each have full 
time jobs, and at least one person free- 
lances or moonlights as well. Add to that 
picture a couple of kids per household, 
frequent business travel, and a busy social 
life, and you end up spending your daily 15 

minutes of "free time" trying to juggle the 
next day's schedules. 

There are all sorts of electronic orga- 
nizers being marketed with the promise 
(either spoken or implicit) that one of them 
could actually replace the bulging appoint- 
ment book -you know, the one with the 
broken binding and loose pages that's be- 
come a catch -all for business cards, shop- 
ping lists, memos, coupons, receipts, and 
the like, and that is held together with 
rubber bands -on which each of us relies. 
But no matter how sophisticated the de- 
vices get -scads of memory, the ability to 
upload data to a computer, direct dialing of 
telephones, add -on data cards, etc. -the 
basic fact remains that the computer has 
not replaced the plain old pencil and paper 
in daily living. When you're stopped at a 
red light on the way home from work, it's 
simply easier to jot down a shopping list 
on a scrap of paper than to input it into 
some electronic device using one of those 
tiny QWERTY keypads. The same goes 
when someone gives you directions to 
their office, or you need to take some brief 
notes at a meeting. For many things, the 
best solution is old- fashioned writing. 

Apple recognized that fact, and came up 
with Newton, a hand -held pen -based de- 
vice that we discussed earlier in this issue, 
in our Consumer Electronics Show Re- 
port. Newton, however, is still in the pro- 
totype stage. And when it does become 
available, it's expected to cost a steep 
$1000. 

Another company also noticed the 
problem, and came up with a solution 
that's not as high priced, or as high -tech. 
In fact, the Rolodex Personal Planner 
might best be described as a combination 
of mid- and low -tech. It consists of a basic 
electronic phone- directory/notebook/cal- 
endar /calculator unit, along with an as- 
sortment of convenient paper forms, all 
packaged in a checkbook -sized leather 
portfolio. 



Rolodex makes no "use- this -gadget- 
and -you-can-get-rid-of-all-those-little- 
scraps-of-paper" claims. Just the op- 
posite, in fact. Called a "bridge between 
paper and electronic planners," the idea 
behind the Personal Planner is that you can 
use the electronic unit to store all the ad- 
dresses and phone numbers of all your 
business contacts and friends, and be able 
to keep all of the vital hand -written infor- 
mation that accumulates over time in the 
same holder. For instance, it allows you to 
make notes of your appointments elec 
Ironically, or to jot them down on the in- 
cluded Week -At -A -View calendar. The 
Personal Planner also comes with daily 
task checklist pages, a general- purpose 
envelope, phone -message sheets, grid pa- 
per for drawing or note -taking, a plastic 
sheet with pockets for business cards and 
Post -It notes, and dividers with labeled 
tabs. Each of those forms fits into the port- 
folio's six -ring looseleaf binder. Users are 
encouraged to collect business cards and 
receipts, jot down notes, sketch out draw - 
ings -and keep everything conveniently 
accessible within the covers of the hinder. 

The electronic portion of the Personal 
Planner packs no surprises. Its 48K of 
memory holds about 4(X) names, num- 
bers, and addresses, which can be input 
using a QWERTY -style keypad that's on 
the left side of the device. As you'd expect 
from a unit that measures 6 x 3K inches, 
the keypad is uncomfortably small. Above 
the alphabetic keypad is a two -line by 16- 
character (plus a prompt line 'Super - 
twist" LCD readout. For lines that are 
longer than 16 characters, it's possible to 
scroll to see the rest. No scrolling is neces- 
sary to view names or phone numbers, 
since the former is limited to 16 characters 
and the latter to 13 -which creates some 

trouble if you want your entry to read 
"John and Jane Johnson," for instance. 

On the right -hand side of the Personal 
Planner is a numerical keypad that serves 
as a standard calculator. Just above it are 
the controls for setting and calling up the 
perpetual calendar, and for instituting the 
calculator function. Icons (a clock, a cal- 
endar, and a calculator) make it easy to 
select the right function. On the other side 
of the unit are icons of a standard Rolodex 
card file and a pad and pencil, which indi- 
cate the contact -file and the notes -file 
modes, respectively. 

Inputting information is straightfor- 
ward, but not what we'd call intuitive. 
Fortunately, the manual is quite clear, and 
once you get the hang of it, the Personal 
Planner's phone directory, notebook, and 
calculator couldn't be easier to use. 

You can recall contact files by scrolling 
through the entire file alphabetically, or 
search directly by keying in the initials of 
the person or company or the first few 
letters of a name. To recall a note, you can 
do a direct search by date, or can scroll 
through "numeric-alpha" style (0-9, 
A Z). 

There's nothing particularly remarkable 
about the electronic Personal Planner 
(Rolodex left out the bells and whistles in 
favor of functions that everyone would be 
likely to use). 

What is remarkable is the combination 
of the paper and the electronics, and the 
fact that you can personalize the package 
to fit your needs. 

We have only two misgivings about the 
Personal Planner. First, we wonder why 
the portfolio doesn't include a pen holder. 
Second, we wonder how long it will take 
ours to start bursting at the seams, requir- 
ing the old rubber -band fix. 

SONY CAMCORDER 
(Continued from page 18) 

bottom of the camcorder, near the focus 
ring) but we were able to get used to it. We 
couldn't get used to the button's lack of 
tactile feedback, however. 

A fairly standard edit/search feature lets 
you do some rudimentary in- camera edit- 
ing. Also provided is a Control L or LANC 
(local application control bus) connector. 
Although most users will never need to use 
that connector, it's a nice feature that per- 
mits the camcorder to be controlled by 
editing equipment that conforms to Sony's 
LANC specification. 

The camcorder records audio in the 
8mm AFM (analog FM) system, which 
provides the best audio that 8mm is capa- 
ble of. The camcorder does not support the 
digital PCM (pulse code modulation) ca- 
pabilities of the 8mm format. The cam- 
corder permits stereo recording. Although 
stereo is often regarded as an unnecessary 
camcorder feature, we think that it's bene- 
ficial. Stereo sound can increase the real- 
ism of your recordings, and can make 
dialogue much clearer if several people are 
talking at the same time. 

The low -light sensitivity rating of the 
CCD -FX510 is 1 lux. (Remember, how- 
ever, that every camcorder manufacturer 
determines its sensitivity differently.) That 
capability means that you will be able to 
shoot in quite dark situations and still get a 
usable picture. We say "usable" because 
the picture won't be perfect; it will suffer 
from poor, noisy color. Yet for shooting 
occasional low -light scenes -some video 
footage at an evening barbecue, or the 
ever -popular birthday cake in a dark room, 
for example -the CCD -FX510 will do a 
creditable job. For optimum results, Sony 
recommends shooting with greater il- 
lumination, about 100 lux. 

The CCD -FX510 was a joy to use be- 
cause of its sensible controls (except for 
the fader), convenient auto -exposure 
modes, and easy -to -use manual focus 
ring. (Shoppers looking for art even sim- 
pler camcorder might want to give its little 
brother, the CCD -FX410 -which leaves 
off the digital superimposer and the hi -fi 
stereo sound capability and is rated at 2 
lux -a try.) 

Other things we like about the 510 is 
that its autofocusing is quick and accurate, 
and the "quick record" function greatly 
reduces the time between pushing the rec- 
ord button and when recording actually 
starts. Sony has done an excellent job of 
putting together a straightforward cam- 
corder that showcases the 8mm format, 
without getting caught in the trap of offer- 
ing little -used high -tech features and rais- 
ing the price to accommodate those 
features. 
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BECKMAN 
DM1OXL 
MULTIMETER 

CIRCLE 119 ON FREE INFORMATION CARD 

Here's an inexpensive multimeter with a few added frills. 

Finding a multimeter to fit your 
budget in today's market 
should be a relatively easy task. 

In fact, the biggest problem is not find- 
ing one that you can afford -the 
main problem is actually sifting 
through the perhaps hundreds of dif- 
ferent models available to you at af- 
fordable prices. In fact, you'll find that 
most inexpensive multimeters have 
very similar lists of features, and nearly 
any of them should satisfy your needs, 
especially if your needs are typical of 
a hobbyist. 

So what is it that you should look for 
in a digital multimeter, or DMM, if 

you're not looking for anything in par- 
ticular? To start off with, assuming that 
standard multimeter capabilities are 
sufficient, you should definitely look for 
something well -made. In a budget - 
priced multimeter, that translates into 
rugged construction, smooth- operat- 
ing switches, a decent pair of test 
leads, and so on. The best way to find 
those features is to start off by looking 
at brand names that are known for 
their quality and reliability. 

Surprisingly though, even among 
low- priced well -known brand names, 
you'll find many different models to 
choose from, and they're all pretty 
good instruments. (For a roundup of 

multimeter prices and specs, see the 
Multimeter Buyer's Guide in Popular 
Electronics, October 1991.) So now 
we're almost back where we started 
from, not knowing exactly what to look 
for in a brand -name DMM. 

In order for a DMM to stand out in a 

crowd of other similar DMM's, man- 
ufacturers have had to cram added 
features into their low -end products 
without increasing prices. Diode test- 
ers or audible continuity beepers 
used to be such features, although 
they're pretty much standard nowa- 
days. So let's take a look at a low -cost 
DMM from a major manufacturer that 
has a couple of pretty handy but orig- 
inal features: 

The Beckman DM1OXL. Beckman 
Industrial Corporation (3883 Ruffin 
Road, San Diego, CA 92123 -1898) has 

earned their reputation for making 
high -quality test instruments, so their 
name should sound familiar. They 
have recently introduced an en- 
hanced line of low -cost, full- function 
DMM's, and they are the lowest priced 
DMM's in the Beckman lineup. They 

are models DM5XL ($34.95), DM1OXL 

($44.95), and DM15XL ($59.95). This re- 

view will focus on the mid -priced 
DM1OXL. 

Before we tell you about the un- 
usual features found on the DM1OXL, 

we may as well go over the features 
you would expect to find. To begin 
with, the meter has an easy -to -read 
31/2-digit LCD, with large, 0.7 -inch nu- 
merals. The included set of shrouded 
test probes have tips that are mostly 
insulated to prevent accidental short- 
ing in cramped spaces. The insulation 
(heat -shrink tubing) can be removed 
if you so desire. The meter comes with 
a 9 -volt battery installed, as well as a 
spare fuse stored inside the battery 
compartment. 

The DM1OXL can measure up to 
1000 -volts DC in four ranges of 2, 20, 
200, and 1000 volts. An optional high - 
voltage probe is available for measur- 
ing over 1000 volts. The meter can also 
measure up to 750 -volts AC in two 
ranges of 200 and 750 volts. An over- 
load in any range is indicated by a "1." 

or a " 1." on the liquid -crystal display. 
The DM1OXL can also measure cur- 

rent, but unfortunately only DC. For- 

tunately that's the type of current you 
will almost always have to measure. 
There are five current ranges of 200 
microamps, 2 milliamps, 20 milliamps, 
200 milliamps, and 10 amps. An op- 
tional current clamp is available for 

(Continued on page 26) 



Graduate as a Fully Trained 
Electronics Professional: 

If you want to learn about electronics, 
and earn a good income with that 
knowledge, then CIE is the best 
educational value you can receive. 

CIEs reputation as the world 
leader in home study electronics is 

based solely on the success of our 
graduates. And we've earned our 
reputation with an unconditional 
commitment to provide our students 
with the very best electronics training. 

Just ask any of the 150,000 -plus 
graduates of the Cleveland Institute of 
Electronics who are working in high - 
paying positions with aerospace, 
computer, medical, automotive and 
communications firms throughout the 
world. 

They'll tell you success didn't come 
easy...but it did come...thanks to their 
CIE training. And today, a career in 
electronics offers more rewards than 
ever before. 

CIE'S COMMITTED TO BEING 
THE BEST...IN ONE 
AREA... ELECTRONICS. 
CIE isn't another be-everything-to- 
everyone school. CIE teaches only 
one subject and we believe were the 
best at what we do. Also, CIE is 

accredited by the National Home 
Study Council. And with more than 
1,000 graduates each year, we're the 

largest home study school specializing 
exclusively in electronics. CIE has 
been training career- minded students 
like yourself for nearly sixty years and 
we're the best at our 
subject.... ELECTRON ICS... BECAUSE 
IT'S THE ONLY SUBJECT WE TEACH! 

CIE PROVIDES A LEARNING 
METHOD SO GOOD IT'S 
PATENTED. 
CIE's AUTO -PROGRAMMED® lessons 
are a proven learning method for 
building valuable electronics career 
skills. Each lesson is designed to take 
you step -by -step and principle -by- 
principal. And while all of CIE lessons 
are designed for independent study, 
CIE's instructors are personally avail- 
able to assist you with just a toll free 
call. The result is practical training... 
the kind of experience you can put to 
work in today's marketplace. 

LEARN BY DOING..WITH STATE - 
OF- THE -ART EQUIPMENT AND 
TRAINING. 
CIE pioneered the first Electronics 
Laboratory Course and the first 
Microprocessor Course. Today, no 
other home study school can match 
CIE's state -of- the-art equipment and 
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FREE: 
SEND FOR YOUR CIE HOME 
STUDY COURSE CATALOG AND 
RECEIVE A FREE 24 PAGE CIE 
ELECTRONIC SYMBOLS 
HANDBOOK! 
Includes hundreds of the most 
frequently used electronic symbols. 
Published exclusively by CIE for -a 

our students and alumni. Yours 
free when you request a CIE 
Course Catalog. 

training. And all your laboratory 
equipment, books and lessons are 
included in your tuition. It's all yours 
to use while you study and for on -the- 
job after you graduate. 

PERSONALIZED TRAINING....TO 
MATCH YOUR BACKGROUND. 
While some of our students have a 
working knowledge of electronics 
others are just starting out. That's 
why CIE has developed twelve career 
courses and an A.A.S. Degree pro- 
gram to choose from. So, even if 
you're not sure which electronics 
career is best for you, CIE can get you 
started with core lessons applicable to 
all areas in electronics. And every CIE 
Course earns credit towards the 
completion of your Associate in 
Applied Science Degree. So you can 
work toward your degree in stages or 
as fast as you wish. In fact, CIE is the 
only school that actually rewards you 
for fast study, which can save you 
money. 

SEND FOR YOUR CIE 
COURSE CATALOG AND 
WE'LL SEND YOU A FREE 
24 -PAGE CIE ELECTRONIC 
SYMBOLS HANDBOOK. 

7 
YES! I want to get started. Send 
me my CIE course catalog including 
details about the Associate Degree 
Program. (For your convenience, CIE 
will have a representative contact you 
- there is no obligation.) i 

Please print clearly 
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i 
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City State 

Zip Age 
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BECKMAN MULTIMETER 
(Continued from page 22) 

those times when you have to mea- 
sure more than 10 A. 

Measuring resistance is another 
task that can be done with the 
DM10XL. There are six resistance 
ranges of 200 ohms, 2 kilohms, 20 kilo - 
hms, 200 kilohms, 2000 kilohms, and 
20 megohms. The meter also includes 
a diode test. During a diode test, with 
the test probes forward- biased, the 
meter will display the forward voltage 
drop of the diode; with the test leads 
reverse -biased, the meter will show a 
"1" (overrange), indicating nearly infi- 
nite resistance and a good diode. The 

diode -test position is also used as a 
continuity test; when a resistance of 
less than 75 ohms is present, a beeper 
will sound. 

That about rounds up the features 
you would expect to find on a com- 
mon multimeter. Now let's talk about 
the features you wouldn't expect. 

Just by looking at the DM10XL you 
might notice the group of rectangular 

FRI 

Heat 

LED's that form a bar graph toward the 
left side of the meter. That's what Beck- 
man calls their "Safety Tester," That 
feature is used to measure voltages 
with the meter powered from the volt- 
age being measured. The LED's are 
labelled 6V 12V, 24V, 50V 110V and 
220V from bottom to top. At the "6V" 
position, there are actually Iwo LED's; a 
red one labelled " +" and a yellow 
one labelled " ." When the test 
probes are placed across a DC volt- 
age greater than + 6 volts, the red 6V 
LED will light. When a voltage of great- 
er than + 12 volts DC is detected, both 
the 6V LED and the 12V LED will light, 
and so on. A DC voltage greater than 

6 volts will cause only the yellow 
" -6V" LED to light. A DC voltage 
greater than 12 volts will cause the 

6V LED (yellow) and the 12V LED to 
light, and so on. An AC voltage causes 
both the + and 6V LED's to light, 
along with the rest of the bar up to the 
corresponding voltage. The Safety 
Tester feature allows you to use the 
meter even if the battery is dead. That 
can be very handy, especially if your 
meter will spend extended periods of 

time sitting in a drawer. 
Another feature found on the 

DM10XL, but on few other meters, is 

the "Input Lead Warning" when mea- 
suring current. That feature sounds a 
beeper when you have the test leads 
in the wrong "current'' position. For ex- 

ample, if the test leads are in the COM 
and 10A sockets, but the function 
switch is set to anything but 10A or the 
Safety Tester positions the beeper will 

sound. Likewise, if the probes are in 

the COM and 200 mA sockets but the 
meter is set to anything other than the 
200 -m4, 20 -mA, 2 -mA 200 -µA ranges 
or the Safety -Test function, the beeper 
will sound. This feature is good for pro- 
tecting the meter itself from careless 
users. 

Its features all totaled, the unit is a 
nice general- hobbyist meter. Perhaps 
with Beckman's DM10XL on the mar- 
ket, your search for an inexpensive 
DMM may be over. If you would like 
further information on that meter or 
any of Beckman's other products con- 
tact the company at the address 
given earlier, or circle No. 119 on the 
Free Information Card in this issue. 
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By Len Feldman 

Sony 
MDP -605 CD/ 

CDV /LD 
Player 

PRODUCT 
TEST REPORTS 

Sony was a relative late- 
comer to the video- 

disc- player arena, but their 
MDP -605 more than makes 
up for that late entry. As is 

true of most modern op- 
tical -disc players, this one 
handles all six types of op- 
tical discs currently 
available for home- enter- 
tainment use: 3 -inch and 5- 
inch CD's, 5 -inch CD -V 
discs, one -sided and two - 
sided 8 -inch laser vid- 
eodiscs, and standard 12- 
inch laser videodiscs. 

For either CD's, CD -V's, or 
LD's (laser videodiscs), this 
player can play back 

CIRCLE 120 ON FREE INFORMATION CARD 

The Sony MDP -605 CD /CD -V /LD player can play all of the 
optical -disc formats currently used in the home -entertainment 
market. 

chapters or tracks in any 
desired, programmed 
order. Shuffle play, or the 
ability to play all selections 
on a disc in random order 
is also possible. A feature 
called "auto disc protec- 
tion" prevents damage to 
the disc if play is suddenly 
interrupted. A "calendar 
display" shows the number 
of tracks (up to 20) on a 
disc and the total playing 

time. The player can be 
programmed to play back 
chapters or tracks within a 
designated time (useful, for 
example, when recording a 
compilation of musical 
tracks onto a cassette 
tape). 

Another feature that 
home -taping enthusiasts 
will appreciate is the "auto - 
pause /auto- space" button 
found on the remote con- 
trol. Using the auto -pause 
feature causes the player to 
pause after a selection is 

played. Resumption of play 
is then accomplished by 
pressing the play button. 
Using the auto -space fea- 
ture causes a blank interval 
of 3 seconds to be inserted 
between each selection 
that is played back. 

One feature that we 
found particularly appeal- 
ing was the shuttle ring, 
which makes it easy to 
search for a desired scene 
by forward or reverse 
speed- scanning on a disc 
as it is playing. This shuttle 
ring, as well as all of the 
other controls found on the 
main unit itself, is also avail- 
able on the supplied, 
wireless remote control. 

The MDP -605 offers one 
of the most complete on- 
screen message displays 
we have ever encountered 
for an optical -disc player. 
Information concerning all 
aspects of the operating 
condition of the unit, as well 
as chapter and track num- 
bers can be superimposed 
on the TV set or monitor 
screen. When no image is 

displayed (as, for example, 
during search mode), on- 

screen information is dis- 
played against a blue 
background. 

In the case of videodiscs, 
automatic playback of 
both sides is possible with- 
out having to turn the disc 
over. For CAV (constant an- 
gular- velocity) videodiscs, 
11 speed settings for normal 
and reverse playback 
frame by frame playback 
and freeze -frame viewing 
are all possible. Fast scan- 
ning without picture 
distortion is possible even 
on CLV (constant linear -ve- 
locity) discs. The player is 

also equipped with a pic- 
ture- enhance control that 
adjusts picture quality in 5 
steps from "sharp" to "soft" 

CONTROLS 
The front panel of the 

MDP -605 incorporates a 
power on /off switch and 
the picture- enhance con- 
trol at the extreme left. 
Programming and number 
buttons are positioned to 
the right, above the disc 
tray. Also found here are 
buttons for selecting either 
side A or side B of a vid- 
eodisc. Within these buttons 
are indicator lights to show 
which side of a disc is cur- 
rently playing. Further to the 
right are open and close 
buttons, a pause and stop 
button, the shuttle ring, and 
a play button. 

At the center of the disc 
tray there is a display win- 
dow that, depending upon 
the type of disc currently 
playing, will show chapter 
number, total number of 
tracks or chapters, playing 
time (in hours, minutes, and 27 
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Earn Your B.S. Degree 
in 

ELECTRONICS 
or 

COMPUTERS 

By Studying at Home 
Grantham College of Engineering, 

now in our 42nd 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 BASIC, 
PASCAL and C languages - as well as 
Assembly Language, MS DOS, CADD, 
Robotics, and much more. 

Our Electronics B.S. Degree Pro- 
gram includes courses in Solid -State 
Circuit Analysis and Design, Control 
Systems, Analog/ Digital Communica- 
tions, Microwave Engr, and much 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 

seconds), or frame number. 
Other information is shown 
on the connected monitor 
or TV set via the unit's on- 
screen display system. 

The supplied remote con- 
trol, in addition to 
duplicating the controls 
found on the front panel, 
incorporates buttons for 
many of the extra features 
described earlier. Those in- 

clude program repeat, 
shuffle play, search, audio 
monitoring, and more. The 

shuttle ring used for fast - 
forward or reverse scanning 
is also duplicated on the 
remote so that a user has 
complete control of the 

player from the comfort of 
his or her viewing location. 

TEST RESULTS 
For all tests, APEL (the Ad- 

vanced Product Evaluation 
Laboratories) placed the 
picture- enhance control at 
its "direct' or center posi- 
tion. Video frequency 
response was down only 
2.92 dB at 4.2 MHz. That 
means that this player will 
display all the picture detail 
that can be put on a laser 
videodisc. Even sharper pic- 
tures (extended video - 
frequency response) can 
be obtained by moving the 
picture- enhance control to- 

TEST RESULTS -SONY MDP -605 OPTICAL -DISC PLAYER 
Mfr's Claim 

Specification Video Section PE Measured 
Video frequency response N/A -2.92 dB 0, 4.2 

MHz 

Video signal -to -noise ratio 
chroma (AM /PM) N/A 
luminance (re: 100 IRE level) N/A 

Max. stairstep linearity deviation N/A 
Analog Audio Section 

Signal -to -noise ratio 
(re: 100% modulation) 

CX on N/A 

CX off N/A 
Total harmonic distortion 

(at 1 kHz, 75% modulation) 
CX on N/A 
CX off N/A 

Output voltage 
(at 0 -dB reference level) 

CX on N/A 
CX off N/A 

Harmonic distortion 
(at 0 -dB reference level) 

CX on 
CX off 

N/A 
N/A 

Digital Audio Section 
Signal -to -noise ratio 

(re: 100% modulation) 
Deemphasis in 

Deemphasis out 
Total harmonic distortion 

(1 kHz) 
Output voltage 

(at 0 dB ref. level) 
Channel separation 

(at 1 kHz, 0 -dB reference) 
Left 
Right 

Frequency response 

Power requirements 
Random access time 
Scan time 
Dimensions 

(H x W x D, inches) 
Weight 
Suggested list price: 

110 dB 
110dB 

0.003% 0.004% 

N/A 

42.8/34.4 dB 
42.7 dB 
4% 

83.8 dB 
63.5 dB 

0.23% 
0.24% 

1.21 volts 
0.43 volts 

0.27% 
0.20% 

106.2 dB 
106.1 dB 

N/A 
N/A 
4 Hz to 20 kHz, 

+/ -0,2 dB 

Additional Data 
52 watts 
N/A 

N/A 

2.40 volts 

116.2 dB 
116.5 dB 
Confirmed 

43 watts 
1.5 seconds 
6.5 seconds 

5' x16t3i6x171/2 
28.8 lbs. 283+ lbs. 
$900.00 



The video frequency response of the Sony MDP -605 was such that 
it is capable of displaying all of the picture information that can 
be put on a laser videodisc. 

As indicated by this vectorscope photo, the unit's color accuracy 
and color saturation were close to perfect. 

wards the "sharp" setting, 
although doing so in- 
creases background noise 
slightly. 

Color accuracy and 
color saturation were close 
to perfect, as evidenced by 
APEL's vectorscope mea- 
surements. The video signal - 
to -noise ratio was a bit be- 
low average for this type of 
equipment, measuring 42.8 
dB for chroma AM noise 
and 42.7 dB for the lumi- 
nance signal -to -noise ratio. 
Using the S -video output 
connector improved the lu- 
minance signal -to -noise 
ratio by an extra 1.5 dB, so if 

you own a 1V set or monitor 
equipped with an S -con- 
nector, that would be the 
preferred connection to 
use. The stairstep linearity, a 
measurement of the play- 

er's ability to reproduce 
shades of gray from white 
to black, was very good 
with no single -step devia- 
tion from perfection 
exceeding 4 %. 

The reproduction of the 
analog sound tracks from a 
videodisc yielded very low 
distcrtion (around 0.25 %), 
even at full modulation lev- 
els, and regardless of 
whether or not CX noise 
reduction was used. The sig- 
nal -to -noise ratio for the 
analog audio section with 
CX turned on was almost as 
good as we have mea- 
sured for some digital audio 
systems -83.8 dB. Even 
without CX, S/N for the ana- 
log audio section was a 
much better than average 
63.5 dB. 

As was to be expected, 

the digital audio section 
outperformed the analog 
audio circuitry by far, yield- 
ing signal -to -noise ratios of 
better than 106 dB for both 
videodisc digital sound 
tracks and CD sound tracks. 
Channel separation ex- 
ceeded 116 dB for both 
types of digital audio play- 
back. 

The distortion readings 
were of the order of 0.004% 
at mid -frequencies and re- 
mained extremely low 
(0.025 %) even at the higher 
treble frequencies, where 
distortion increases 
markedly on many optical - 
disc players. The frequency 
response of the digital au- 
dio section remained flat, 
within a small fraction of a 
decibel, from 20 Hz to 20 
kHz. 

The player was able to 
randomly access a se- 
lected track within 6.5 
seconds. Scanning time 

measured 1.5 seconds. 
We noted that the player 

is fairly heavy, weighing 
close to 29 pounds. That 
weight may well account 
for the unit's ability to with- 
stand outside vibration and 
shock without mistracking or 
skipping. 

As is usually true of Sony 
owner's manuals, the 39- 
page booklet accompany- 
ing this product is a model 
of clarity, with all of the 
operating features carefully 
outlined in step -by -step in- 

structions accompanied by 
easy -to- understand, graph- 
ic illustrations. We 
particularly liked the glos- 
sary that appears near the 
end of the manual. 

For more information on 
the Sony MDP -605 CD /CD- 
V/LD player, contact Sony 
(Sony Drive, Park Ridge, NJ 

07556) directly, or circle no. 
120 on the Free Information 
Card. 
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Toll Free Technical Support Line! 
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Ere will it be? Hawaii? Ls Vegas? Mexico? The Ba- 
hamas? It's up to you. Were going to send you a free 
:aupon for up to six days and five nights of free lodg- 

ing at the destination of your choice. Now did we get your at- 
tention? 

Here's how it works: We sell books, and instead of adver- 
tising our program on TV (at great expense) we decided to 
pass the savings along to you. 

When you decide to participate in our program, well send 
you a booklet of 40 coupons and a catalog listing our current 
book offerLngs. Purchase one book and include one of the 
coupons for your second book. In all, you'll get 40 books for 
your $19 95 investment. 

When we receive your fifth coupon, there's a bonus for you 
in the form of a free membership in the Grocery Savers of Amer- 
ica. This will entitle you to save up to $50 or more on your 
monthly grocery bill. And on receipt of your 15th coupon, you 
automatically get a free membership in The Great American 
Traveler, entitling you to receive a 50% savings on hotels, mo- 
tels and car rentals. On receipt of your 20th coupon, Bingo! 
You get that big free lodgingfor six days and five nights at your 
choice of Hawaii, Mexico, Las Vegas or the Bahamas. 

You're going to be very impressed with the book selections 
as well. These are not all paperbacks, but the same, high -qual- 
ity volumes you see in bookstores at many times your own pur- 
chase price. Frankly, there just isn't enough room on this page 

to outline all of 
the details, but 
don't pass this up! 
Send us your name, 
address and $19.95 
so we can send you all 

of the information, in- 
cluding your catalog 
and 40- coupon book 
today. MasterCharge and 
Visa are accepted. 
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Gentlemen: I've enclosed $19.95 in full payment. Please send my "The 

Great Two for One Give Away" booklet of 40 coupons and catalog. 

C Check Enclosed Visa C MasterCard 

Name 

Address 

City State ZIP 

Credit Card No. Exp. Date 

Signature 

(Clip coupon and mail today! Do not send cash through the mail) 



Build a 

BY ANTHONY J. CARISTI 

Anyone who has been blessed 
with a new infant knows how 
important it is to keep a con- 

stant watch on your progeny. That's 
especially true when the baby is fast 
asleep in his or her crib; a time when 
one must be particularly vigilant. The 
circuit described in this article-dub- 
bed the Baby Alert -is a simple elec- 
tronic project that allows you to 
monitor the baby's room without hav- 
ing to be within earshot. 

The project consists of a carrier -cur- 
rent transmitter and a receiver. The 
transmitter, which plugs into any AC 
outlet in the baby's room, generates 
an electronic signal when the baby 
cries. That signal is sent through the AC 
line and is picked up by the receiver, 
which can be plugged into any outlet 
within the home. Transmitter portion 
of the project is sensitive enough to 
detect sound that cannot easily be 
heard through a closed bedroom 
door, so even faint cries can be de- 
tected. It is also useful at night when 
you're asleep and may not easily hear 
the baby cry. If desired, multiple re- 
ceivers can be placed at various lo- 
cations throughout your home and 
be simultaneously active. 

BABY MOPIITOR 
Keep a constant "watch" on your progeny from any- 
where in your home with this carrier -current system 

The Baby Alert can also be a valu- 
able aid to the hearing impaired. Or it 
might be used to monitor an area for 
sound, perhaps as part of a security 
system any sound made by an in- 
truder would activate an alarm. It 

might also be used to extend the 
range of the doorbell (sort of a door- 
bell relay station). 

Transmitter Operation. Figure 1 

shows a schematic diagram of the 
transmitter portion of the project. Op- 
erating power for the circuit is derived 
directly from the AC line. DC power to 
operate the circuit is generated in two 
stages, one for an RF power -amplifier 
stage, and the second for the re- 
mainder of the circuit. 

The AC line voltage is applied to D1, 

which half -wave rectifies the AC input. 
The resulting DC voltage (approxi- 
mately 30 volts under load) is fed 
across an RC filter (comprised of R1 

and C1) and used to operate ampli- 
fier, Q1. The second stage of the 

power supply (composed of LEDI, R2, 

D2, D3, C2, and C3, which forms a 
regulated +13.6 -volt, center -tapped 
supply) feeds the remainder of the 
circuit. LEDI is connected in series with 
R2 and is used as a visual power -on 
indicator for the transmitter. 

An electret microphone element 
(MICI) is used as the pick -up. The out- 
put of the microphone is AC coupled 
through C5 to U1 -a (a non -inverting 
op -amp with a gain of about 100). The 
output of U1 -a at pin 1 is AC coupled 
through C4 to the non -inverting input 
of U1 -b (which provides an additional 
gain of 48) at pin 5. The output of U1 -b 
at pin 7 is then fed through D4 and 
R10, and across R11 and C6 to the 
inverting input of U1 -c, which is config- 
ured as a voltage comparator. The 
non -inverting input of U1 -c is biased to 
a positive voltage that is set by SENSITIVITY 

-control R19. This represents a thresh- 
old voltage at which the output of U1- 

c switches from high to low. 

During standby, the output of U1 -c 31 
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Fig. I. The Baby Alert transmitter is built around an LM324 quad op -amp (U/), two 
LMC555CN CMOS oscillator /timers (U2 and U3), and a few support components. 

at pin 8 is held at about 12 volts when 
the voltage developed across C6 is 

less than the bias -voltage setting at 
pin 10. When a sound of sufficient in- 

tensity and duration is detected, the 
voltage at pin 9 of U1 -c exceeds the 
threshold level (set by R19), causing 
U1 -c's output at pin 8 to go low. That 
low is applied to pin 2 of U2 (a 555 
oscillator /timer that's configured as a 
monostable multivibrator). That 
causes the output of U2 to go high for 
about one second, as determined by 
the time constant of R12 and C7. The 
output of U2 at pin 3 is applied to pin 4 
of U3 (a second 555 oscillator /timer 

rnthat is configured for astable opera- 
tion, with a frequency of about 125 . kHz). That causes U3 to oscillate, pro- 
ducing a near squarewave output 
that is used to drive Q1 into con- 
duction. The output of Q1 is applied 

2 across a parallel -tuned circuit corn- 
posed of T1's primary and C8. The 

w tuned circuit, in turn, reshapes the 125 - 

ákHz signal, causing a sinewave -like 

2 signal to appear across both the pri- 
mary and the secondary of T1. 

32 The signal appearing at T1's sec- 

ondary (about 1 or 2 volts peak -to- 
peak) is impressed across the AC 
power line, and is then distributed 
throughout the building without af- 
fecting other electrical appliances 
connected to the line. Transient sup- 
pressor D7 is included in the circuit to 
help protect Q1 from voltage spikes 
that might appear across the power 
line and be coupled to the circuit 
through T1. 

Receiver Operation. Refer to Fig. 2, 

the schematic diagram of the Baby 
Alert receiver. Power for the receiver, 
as with the transmitter, is derived from 
a traditional half -wave rectifier (D5). 

The resulting DC voltage is regulated 
to 27 volts by D6 and R20, and then 
filtered by C11 to provide a relatively 
clean, DC power source for the circuit. 
A light- emitting diode, LED2, con- 
nected in series with R20 provides a 
visual indication that the circuit is 

powered and ready to receive a sig- 
nal. 

The 125 -kHz signal is plucked from 
the AC line and coupled through R21 

and C12 to a parallel -tuned LC circuit, 

01 
MPSA42 

D7 
R18 P7055 

10052 

-- 

consisting of C13 and L1. That LC cir- 
cuit passes 125 -kHz signals while at- 
tenuating all others. The 125 -kHz signal 
is fed through C14 to the base of Q2 
(which is configured as a high -gain 
linear amplifier), which boosts the rel- 
atively low amplitude of the 125 -kHz 
signal. The RF output of Q2 is AC cou- 
pled to the base of Q3 through C15. 
Transistor Q3 acts as both an amplifier 
and detector. Since there is no bias 
voltage applied to the base of Q3, it 
remains cut off until driven by the am- 
plified 125 -kHz signal. When Q3 is for- 
ward biased, its collector voltage 
rises. 

Capacitor C16, connected across 
Q3's collector resistor, filters the 125 - 
kHz signal so that it is essentially DC. 
When the voltage at the collector of 
Q3 rises, Q4 is driven into conduction. 
That causes current to flow into piezo 
buzzer BZ1, producing a distinctive au- 
dio tone that alerts anyone within ear- 
shot that the baby needs attention. 

Construction. The author's pro- 
totype was assembled on a pair of 
printed- circuit boards. Full -size tern- 



plates of the two circuit -board layouts 
are shown in Figs. 3 (the transmitter) 
and 4 (the receiver). You may etch 
your own boards using the templates 
or obtain a set from the source given 
in the Parts List. Once you have a set of 
boards, assemble the transmitter and 
receiver boards guided by Fig. 5 and 
6 (respectively). 

It is recommended that sockets be 
used for all IC's; it is well worth the 
additional cost should the circuit ever 
require troubleshooting. Be very care- 
ful to orient all polarized compo- 
nents -such as transistors, diodes, 
integrated circuits, and electrolytic 
capacitors as shown in the parts - 
placement diagram. A single mis- 
oriented component will render the 
circuit inoperative and may cause 
damage to itself, or to other compo- 
nents. 

Resistors R1 and R2 in the transmitter 
and R20 in the receiver normally op- 
erate at temperatures that are very 
warm to the touch. Be sure that those 
components are allowed sufficient 
clearance from all other compo- 
nents, the sides and top of the en- 
closure, and the board itself. Capaci- 
tors C8 and C9 in the transmitter and 
C13 in the receiver are tuning compo- 
nents (which are part of frequency - 
selective networks). Because of that, 
use only the component types spec- 
ified in the Parts List. Ordinary ceramic 
capacitors are not temperature sta- 
ble and should not be used in place 
of the specified parts. The same con- 
sideration holds true for R14 and R15 in 

the transmitter. Use only metal -film re- 
sistors where directed; carbon types 
are not stable with temperature and 
should not be used in those locations. 

Transistor Q1 and some of the ca- 
pacitors used in both the transmitter 
and the receiver have higher voltage 
ratings than ordinarily found in solid - 
state circuits. Be sure to use parts that 
have the specified voltage rating. 
Note that U2 and U3 (in the transmit- 
ter) are the CMOS version of the com- 
mon 555 oscillator /timer. Use only the 
specified parts; the ordinary 555 may 
not operate properly at the specified 
transmitter frequency (125 kHz). 

Before mounting T1 to the transmit- 
ter board, use an ohmmeter to identi- 
fy the primary, which is connected to 
terminals 3 and 4 and electrically iso- 
lated from the secondary. Secondary 
terminals 1 and 5 are used in this cir- 
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Fig. 2. The Baby Alert receiver is comprised of three transistors -Q2, which is 
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components. 
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Fig. 3. Here is a full -size template of the transmitter's printed- circuit board. 

cuit; 2 and 6 are not. When you have 
completely assembled the boards, 
examine them very carefully for cold 
solder joints; they appear as dull blobs 
of solder. Correct any joint that is sus- 

pect. Also check for opens and inad- 
vertent short circuits between adja- 
cent traces. Most problems can be 
attributed to faults such as those; it is 

far easier to correct them at this stage 
rather than later. 

Both the transmitter and the re- 
ceiver are powered directly from the 
AC line without transformer isolation. 
AC power receptacles have two 
power leads, one "hot" and the other 
"cold" (sometimes called neutral) that 
are generally color -coded black and 
white, respectively. The cold lead is 

essentially at ground potential, while 

the hot lead is 117 volts above ground. 
It is recommended that only polar- 

ized power cords, either 2- or 3 -con- 
ductor types, be used for both circuits. 
The larger spade of a polarized plug is 

neutral and smaller one is hot; the 
same hold true for three- conductor 
plugs, with the third terminal being 
Earth ground. In any event, connect 
the hot and neutral leads of the 
power cord to the points indicated in 

the parts -placement diagrams (Figs. 

5 and 6). Secure the cord so that the 
exposed ends cannot move and ac- 
cidentally touch your body or any- 
thing else. 

Enclosure.. Once the leads of the 
power cords have been connected 
to the transmitter and receiver, it is 33 
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Fig. 4. This is a full -size template of the 
receiver's printed- circuit board. 

C6 

time to consider the enclosures that 
will house the two circuit boards. 
WARNING: It is mandatory that the 
microphone element be mounted 
completely inside the transmitter's en- 
closure so that there is absolutely no 
possibility of anyone (including the in- 
fant) coming in contact with it. The 
metal shell of the element is con- 
nected to one side of the power line, 
and could represent a shock hazard. 

Since both transmitter and receiver 
are directly connected to the AC 
power line with no isolation, it is rec- 
ommended that 100% plastic cab- 
inets be used to house both 
assemblies, thereby eliminating a 
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Fig. 5. Assembly the transmitter's printed- circuit board using this parts- placement 
diagram as a guide. When assembling the transmitter, it is recommended that sockets 
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PARTS LIST FOR THE 
BABY ALERT TRANSMITTER 

SEMICONDUCTORS 
UI- LM324N quad op -amp, 

integrated circuit 
U2, U3- LMC555CN CMOS 

oscillator /timer, integrated circuit 
QI- MPSA42 or equivalent high - 

voltage NPN silicon transistor 
Dl- IN4004 1 -amp, 400 -PIV silicon 

rectifier diode 
D2, D3- 1N4736A 6.8 -volt, 1 -watt, 

Zener diode 
D4- 1N4148 general -purpose silicon 

diode 
D7 -P7055 transient suppressor 

(Digi -Key) 
LEDI- Light -emitting diode, 2 -volt, 

20 -mA 

RESISTORS 
(All fixed resistors are %a -watt, 5% 

carbon units, unless otherwise 
noted.) 

R1 -1000 -ohm. 3 -watt, metal -oxide 
R2 -3300 -ohm, 3 -watt, metal -oxide 
R3 -R5, R7, R8, R13- 10,000 -ohm 
R6- 1- megohm 
R9- 470,000 -ohm 
R10- 22,000 -ohm 
R11, R12- 100,000 -ohm 
R14 -11750 -ohm' -watt, 1% metal - 

film 
R15-2210-ohm, 1/4-watt, 1% metal - 

film 
R16 4700 -ohm 
R17, R18 -100 -ohm 
R19- 20,000 -ohm, PC -mount 

potentiometer 

CAPACITORS 
CI- 47 -µF, 100 -WVDC, electrolytic 
C2, C3- 470 -µF, 10 -WVDC, 

electrolytic 
C4, C5- 0.01 -F, 50 -WVDC, 

ceramic -disc 
10 -WVDC, electrolytic 

C7- 10 -µF, 16 -WVDC, electrolytic 
C8 0.033 -µF, 50 -WVDC, 

metallized -film 
C9 0.00l -µF 50 -WVDC, 

metallized -film 
C10-- 0.22 -µF, 250 -WVDC, 

metallized -film 

ADDITIONAL PARTS AND 
MATERIALS 

MICI- Electret microphone element 
(Radio Shack 270 -090) 

TI -125 -kHz matching transformer 
(Toko Coil, Digi -Key catalog 
#TK1901 or equivalent) 

Printed- circuit materials, enclosure, 
IC sockets, polarized AC power 
plug with line cord, wire, solder, 
hardware, etc. 



PARTS LIST FOR THE BABY ALERT RECEIVER 

SEMICONDUCTORS 
Q2, Q4 2N3904 general -purpose 

NPN silicon transistor 
Q3- 2N3906 general -purpose PNP 

silicon transistor 
D5- 1N4004 I -amp, 400 -PIV, silicon 

receifier diode 
D6- IN4750A 27 -volt, l -watt Zener 

diode 
LED2- Light- emitting diode, 2 -volt. 

20 -mA 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% 

carbon units, unless otherwise 
noted.) 

R20 -3300 -ohm, 3 -watt, metal -oxide 
R21, R29- 10,000 -ohm 
R22, R26, R28 4700 -ohm 
R23 470,000 -ohm 
R24 -100 -ohm 
R25- 100,000 -ohm 

R77 -17.000-i,hni 

CAPACITORS 
C11-- 470 -0., 35 -WVDC, 

electrolytic 
C12- 0.001 -µF, 200 -WVDC, 

ceramic -disc 
C13- 0.001 -p.F, 50 -WVDC, 

polyester -film 
C14 0.001 -µF, 50 -WVDC, ceramic 

disc 
C15, C16- 0.01 -.tF, 50 -WVDC, 

ceramic -disc 
C17- 2.2 -4 10 -WVDC, electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

L1- 1.5 -mH inductor ('l'uko Coil, 
Digi -Key catalog #TK3203 or 
equivalent) 

BZI -Piezo buzzer (Radio Shack 

273 -065 or similar) 
Printed- circuit materials, enclosure, 

polarized AC power plug with line 
cord, wire, solder, hardware, etc. 

Note: The following parts are 
available from A. Caristi, 69 White 
Pond Road, Waldwick, N.J. 07463: 

Transmitter: printed -circuit board, 
$9.95; LM324 quad op -amp (UI), 
$2.50 each; LMC555CN 
oscillator /timer (U2 and U3), 
$2.50 each; TK1901 125 -kHz 
matching transformer (TI), $8.75 
each; MPSA42 high voltage 
transistor (Q1), $2.25 each; set of 
2 metal -film resistors, $1.25 

Receiver: printed -circuit board, $9.95 
each; TK3203 1.5 -mH inductor 
(L1), $7.75 each. Please add $3.00 
per order for postage and handling. 
New Jersey residents please add 
appropriate sales tax. 

possible shock hazard. Low -priced 
plastic enclosures are readily avail- 
able from electronics parts suppliers 
such as Radio Shack. Using a 100% 
plastic enclosure eliminates the need 
to ground the chassis, so a 3- conduc- 
tor power cord is not necessary. If you 
use a 3- conductor cord and house 
the circuits in plastic enclosures, tape 
the ground conductors of the cords so 

that they cannot short to anything 
else. 

On the other hand, if you choose to 
house either unit in a metallic or par- 
tially metallic enclosure (something 
that is not recommended), it will be 
necessary to use a 3- conductor line 
cord and tie the metal chassis, or the 
metal portion of the enclosure, to Ear- 
th ground. 

Prepare the transmitter enclosure 
by drilling a series of very small holes 

TO 

117VAC 

in the enclosure to allow sound to 
reach the element. It will also be nec- 
essary to drill holes in both enclosures 
for the LED indicators. Also you have to 
drill holes in the receiver enclosure to 
allow sound from the piezo buzzer to 
escape; keep in mind that no metal 
part or wire of the piezo element may 
be left exposed. No power switch is 

required for either unit, since current 
draw is extremely low. However, you ' always have the option of installing 
switches if desired. 

Transmitter Checkout. Electrical 
checkout will require the use of a DVM 
or VOM; an oscilloscope may be nec- 
essary for troubleshooting if the circuit 
is non -functional due to improper as- 
sembly or one or more defective 
components. The transmitter must be 
checked first. Once its operation is 
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Fig. 7. Using an isolation transformer is the best n'av to test the circuit, and one must 
be part of the test setup when checking the project with an oscilloscope. You can use 
this simple, low -cost setup. to obtain line isolation. 

verified, it can be used to check the 
receiver's operation. For the initial test 
remove the IC's from their sockets be- 
fore powering the circuit. Caution: As 

with any electronic project that is con- 
nected directly to the power line, 
using an isolation transformer is the 
best way to test the circuit, and one 
must be part of the test setup when 
checking the project with an os- 
cilloscope. 

A simple, low -cost way to obtain line 
isolation is to use two step -down trans- 
formers, with equal ratings, con- 
nected back -to -back (the two sec- 
ondaries connected to each other) 
as shown in Fig. 7. If line isolation is not 
used, use only a voltmeter for testing; 
connect the meter to the circuit be- 
fore plugging the transmitter line cord 
into the AC receptacle. Do not touch 
any part of the circuit or meter with 
your body when power is on. Voltage 
measurements are made with the 
negative or common lead of the volt- 
meter connected to circuit ground 
(the negative side of C1), unless other- 
wise specified. 

With all IC's removed from the trans- 
mitter board, apply power to the cir- 
cuit. The LED should light. Measure the 
voltage across Cl. The voltage across 
Cl should be about 80 volts DC. Mea- 
sure the voltage across C2, and 
across C3; about 6.8 volts DC across 
each capacitor is the reading you 35 



should get. Measure the voltage at 
pin 10 of the U1 socket. Adjust R19 for a 
reading of about 1 volt DC. 

If you do not get the correct read- 
ings across the capacitors or at pin 10 

of U1, disconnect the line cord and 
troubleshoot the circuit until the fault is 

found and corrected. Check the ori- 
entation of D1-D3, C1 -C3, and LEDI. 
Use an ohmmeter to verify that each 
blade of the line cord plug is con - 
nected to the proper part of the cir- 
cuit as illustrated in the schematic 
diagram and the parts- placement di- 
agram. Measure the resistance across 
C1 -C3 to be sure that there is no short 
circuit on either the high -voltage bus 
or regulated- voltage bus. 

When power -supply operation has 
been verified, and R19 has been set to 
1 volt, disconnect power from the 
transmitter and insert the IC's into their 
respective sockets, being careful to 
observe proper orientation. Be sure 
that none of the IC pins are inadver- 
tently bent under the body of the 
chip. Connect the voltmeter across 
C1. Apply power to the circuit and 
note the meter reading; again it 
should be about 80 volts. 

Speak loudly into the microphone 
and observe that the reading de- 
creases to about 40 volts as long as 
the microphone picks up sound, then 
returns to 80 volts when the room is 

silent. Note that LED brightness de- 
creases significantly when the circuit 
is activated, as Q1 diverts current from 
the rest of the circuit. Failure to obtain 
the above results indicates that U1-U3 
or Q1 is not operating. Isolate the fault 
by first measuring the voltage at pin 7 

of U1, while speaking into the micro- 
phone. A normal indication is a volt- 
age exceeding 1 volt that responds to 
the intensity of the sound. 

If that measurement is normal, 
measure the voltage at pin 8 of U1. A 
normal indication is about 12 volts 
when the circuit is dormant, and 
about zero when speaking into the 
microphone. 

The operation of U2 can be verified 
by measuring the voltage at its output 
terminal, pin 3. A normal indication is 

zero volts when the circuit is dormant 
and about 12 volts when activated 
during the 1- second pulse time of the 
one -shot multivibrator. An os- 
cilloscope (with line isolation) may be 
used to verify that U3 is operational by 

36 examining its output waveform at pin 

3. A normal indication is a near 
squarewave of about 13 volts peak - 
to -peak when the circuit is activated 
by sound. If U3 is normal, check pin 1 of 
T1 for a 125 -kHz sinewave of about 1 or 
2 volts peak -to -peak. Both top and 
bottom slugs of T1 may be adjusted for 
maximum amplitude. 

When the transmitter is operating 
properly, the upper and lower slugs of 
T1 may be adjusted for maximum am- 
plitude of the 125 -kHz sinewave ap- 
pearing at pin 1 of T1. Use the proper 
plastic tuning tool to avoid damage 
to the slugs. An oscilloscope is best for 
that adjustment. A normal indication is 

a 2 -volt peak -to -peak sinewave. 
When you are satisfied that the cir- 

cuit performs properly, R19 may be 
adjusted for more or less sensitivity as 
desired. Use the LED as an indicator of 
circuit operation as sound reaches 
the microphone. The circuit is most 
sensitive when the voltage at pin 10 of 
U1 is near zero. It is best to use only as 
much sensitivity as necessary to avoid 
false alarms. 

Receiver Checkout. Be sure to ob- 
serve all safety precautions as de- 
scribed previously. 

Connect a DC voltmeter across 
C10, and apply power to the receiver. 
The LED should light. Note the meter 
reading; a normal indication is about 
26 to 28 volts DC. If you do not get the 
proper reading, disconnect the 
power and troubleshoot the circuit. 
Start by checking D5, D6, LED2, and 
C11 for correct orientation. Using an 
ohmmeter or continuity checker, ver- 
ify that each blade of the line cord is 

connected to the proper points. 
When the power supply is opera- 

tional, plug the receiver's power cord 
directly into a duplex AC receptacle. 
Plug the transmitter's power cord di- 
rectly into the other side of the same 
receptacle. Speak into the micro- 
phone. The receiver should emit a 
high -pitched sound, indicating that it 
has detected the 125 -kHz signal gen- 
erated by the transmitter. If possible, 
use a line isolation setup (like that in 
Fig. 7) for the receiver and adjust L1's 

tuning slug to obtain the highest am- 
plitude 125 -kHz voltage at the collec- 
tor of Q3 as indicated by an 
oscilloscope. 

Note the audio level that is required 
to operate the receiver. If more or less 
sensitivity is desired, adjust R19 in the 

transmitter accordingly. Remember, 
use only as much sensitivity as neces- 
sary to avoid false alarms. If the re- 
ceiver does not operate as de- 
scribed, check Q2, Q3, Q4, and their 
associated components. Check BZ1 

to be sure that it's connected to the 
circuit with the correct polarity. The 
best way to troubleshoot the receiver 
is to power both receiver and trans- 
mitter through the same line- isolation 
transformer and use an oscilloscope 
to trace the 125 -kHz signal from C13/L1 
through Q3's collector. 

With both transmitter and receiver 
plugged into the same duplex recep- 
tacle, the signal at the junction of C13 
and L1 should be about a 1 -volt peak- 
to-peak, 125-kHz sinewave riding on a 
relatively small 60 -Hz waveform. At 
Q2's collector the signal should be 
amplified to about 6 volts peak -to- 
peak as Q2 saturates. 

The tuning slug of L1 should be ad- 
justed to obtain the maximum ampli- 
tude signal voltage at Q2's collector. 
That adjustment is best performed if 

the transmitter is relocated to a re- 
mote location to attenuate the RF sig- 
nal through the AC -line wiring. When 
so attenuated, the RF input to the re- 
ceiver at the junction of C13 and L1 

may be only about 0.1 volt peak -to- 
peak. 

With an RF amplitude of several 
volts peak -to -peak at Q2's collector, 
the output of Q3 at its collector should 
rise to 15 volts or more as Q3 responds 
to the drive signal from Q2. Finally, Q4 
should be driven into conduction, 
causing the piezo buzzer to operate. 

Final Checkout. To check the range 
of the Baby Alert, connect the trans- 
mitter to an AC -power receptacle at 
its permanent location. Have an as- 
sistant stand by the transmitter to 
speak into the microphone at your 
direction. Take the receiver to any re- 
mote location where there is an AC 
receptacle. Apply power to the re- 
ceiver and have your assistant speak. 
The receiver should emit a tone. 

That test can be performed at any 
remote location where an AC recep- 
tacle can be found to verify that the 
signal strength is sufficient to activate 
the receiver. If desired, several re- 
ceivers can be assembled and 
placed inside and even outside your 
home so that you'll never be totally 
out of touch with your offspring. 



About 20 years ago I read an 
interesting article on three re- 
searchers at the United Tech- 

nology Center in California (W. 

Babcock, K.L. Baker, and A . Cat - 
taneo) who discovered an interesting 
phenomena: "plasma acoustics." The 

researchers were able to use a high - 
temperature plasma as a speaker, 
and in this article we will show you 
how you can, too. It will describe how 
you can use a flame from a propane 
or butane torch seeded with po- 
tassium nitrate to duplicate their ex- 

periment, albeit at a lower tempera- 
ture. 

Basic Operation. In Fig. t we show 
the experimental apparatus set -up to 
reproduce audio. Any sounds can be 
reproduced, but I'd advise trying mu- 
sic since it contains high -frequency 
components, which can be re- 
produced by the flame better than 
low- frequencies. The audio source 
must be able to supply 10 or more 

watts of power to produce sufficient 
volume. If necessary, feed the audio 
signal through a power amplifier as 
shown. 

From the amplifier, the audio is fed 
to a step -up transformer. The output of 
the step -up transformer is fed to two 
electrodes positioned in the flame. 

The flame is seeded with a solution 
of potassium nitrate in water that's fed 
to the flame via a wick in the solution. 
The potassium nitrate is used to in- 
duce low- temperature ionization. 
Ionization of the potassium in the 
flame creates free electrons and 
positive potassüum ions. 

When we supply a high -voltage 
electrical signal to the flame, the 
positive ions move toward the nega- 
tive electrode, while the free electrons 
move toward the positive electrode. 
Since the audio signal is AC, the polar- 
ity and voltage of the electrodes 
keeps changing. That causes the mo- 
tion of the ions and electrons to 
change in step with the audio, caus- 

ing the flame to vibrate in step as well. 
Flames, like liquids, exhibit surface ten- 
sion. That means a gaseous mem- 
brane forms between the torch flame 
and the ambient air because their 
densities and temperatures are dif- 
ferent. So the membrane acts as a 
speaker diaphragm compressing 
and rarefying the surrounding air to 
produce sound waves as the flame 
vibrates. 

Experimenting With Plasma 
Acoustics. Figure 2 shows a clearer 
view of a sirnple speaker set -up that 
you can use in your experiments. The 
seeder I used was fashioned from an 
old coin tube holder, but any small 
container will work. An alcohol -lamp 
wick was used to continuously supply 
the potassium nitrate into the flame, 
as described. The step -up transformer 
is a high -voltage auto transformer 
available from a supplier mentioned 
in the Materials list. 

Beyond that, there aren't any crit- 

nt with 
Plasma 
oustics 

BY JOHN !OVINE 

Did you know 
you can 
make a 

speaker out 
of a 

flame? 
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Fig. I. A flame can be used as an audio transducer if it contains charged particles. 
The trick is to move the charged particles in step with the audio signal by using high - 
voltage. 
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Fig. 2. As exotic as the experiment may sound, the main apparatus (the flame speaker) 
is very easy to build, and the parts and materials are all readily available. 

ical details to attend to. Even the po- 
tassium- nitrate solution strength isn't 
important, so just dump a spoonful in 

a small quantity of water and it will 
work fine. If the electrodes start arcing 
when running the plasma speaker, try 
turning down the volume of the am- 
plifier. If that doesn't work, turn off all 
the equipment and move the elec- 
trodes further apart. The amplifier 

38 must be turned off to do that because 

the electrodes are connected to the 
high -voltage transformer and quite 
capable of giving you strong shock. 

The experiment can be improved 
on if you use a larger and hotter 
flame. That will increase the quality of 
the sound. However, if possible, use 
nichrome or tungsten wire for the 
electrodes. Those wires will last longer 
in the high temperature flame. You 

could also try supplying a 500 -volt DC 

MATERIALS LIST FOR THE 
PLASMA ACOUSTICS 

EXPERIMENT 

Butane or propane torch 
Wood blocks 
Water 
Potassium nitrate 
Coin tube or small vial 
Alcohol -lamp wick 
Wire 
12 to 10,000 -volt, auto transformer 
10 -watt audio source 
The following are available from Images 

Company (P.O. Box 140742, Staten 
Island, NY 10314; Tel. 
I- 718 -698- 8305): a high- voltage auto 
transformer (part No. IMTI) for 
$17.95; a ' ounce of potassium 
nitrate for $2.00; and an alcohol -lamp 
wick for $1.00. Please add $3.00 
shipping and handling. New York 
residents must add appropriate tax. 

Here's the experimental setup in action. 
Using a hotter flame can improve sound 
quality. 

bias to the electrodes to improve the 
sound quality. 

You could try a number of different 
experiments with the set -up, too. For 
example, a solar cell connected to an 
audio amplifier will reproduce the 
sound signal fed into the flame. You 
just have to focus the light from the 
flame onto the photocell with a lens. 

Another possibility is to direct a laser 
beam between the electrodes in the 
flame. That may be a low cost way to 
modulate a laser with information. 



If you are like many 
people, you probably 
own a telephone -an- 

swering machine so that 
you never miss an impor- 
tant phone message. But 

what about those impor- 
tant messages at home or 
work that don't come from 
the telephone? How often 
do you search for pencil 
and paper just to leave a 
family member or co- 
worker a short note? Or 
how frequently, when driv- 
ing your automobile, do 
you think of something im- 
portant that you need to 
be reminded of later? 
Wouldn't it be great if you 
could just press a button to 
record your thoughts and 
instantly recall them when- 
ever you desire? 

You can do that and 
more with the Personal 
Message Recorder, de- 
scribed in this article. It 

works like a conventions' 
tape recorder except that 
it is completely solid state. It 

features instant playback 
because there is nothing to 
re -wind. In addition, it will 
hold messages for more 
than 10 years without any 
power! 

Build a 

PERSONAL 
MESSAGE 
RECORDER 
This state -of -the -art, solid -state recorder 
uses no tape and can store messages for 

up to 10 years. 
How It Works. The project 
is based on the new ana- 
log storage technology. 
Current techniques for recording 
analog signals involve several steps. In 

general, the signal is first compressed 
(or encoded) and then converted to 
digital values by an analog -to- digital 
converter. The converted values are 
stored in a large digital RAM area. 
That memory area requires a battery 
to prevent data loss when power is 

removed. 
When the signal is to be played 

back, the digital data is clocked out of 
the RAM to a digital -to- analog con- 
verter. Finally, the restored signal pass- 
es through an expander (or decoder) 
circuit and an output amplifier, which 
feeds the signal to a speaker. That tra- 
ditional approach is very compli- 
cated. And even with sophisticated 
compression schemes, huge 
amounts of memory are required to 

BY DAVID WILLIAMS 

store relatively small amounts of 
speech. Typically, a 32,000 -bit RAM 
holds less than 2 seconds of speech. 

The Personal Message Recorder is 

built around an ISD1016 CMOS voice 
messaging system, which does away 
with the cumbersome and expensive 
analog -to- digital and digital- to -ana- 
log conversion circuits. The ISD1016 

made by Information Storage De- 
vices, Inc., of Austin, TX uses CMOS 
EEPROM technology to directly sam- 
ple, store, and playback analog sig- 
nals. And since EEPROM storage is 

non -volatile, the ISD1016 holds its data 
indefinitely without power. 

A functional block diagram of the 
ISD1016 is shown in Fig. 1. The ISD1016 

contains all of the functions necessary 
for a complete message- storage sys- 

tem. The pre -amplifier stage accepts 

audio signals directly from 
an external microphone 
and routes the signal to the 
ANA OUT (analog out) termi- 
nal. An automatic -gain 
control (AGC) dynamically 
adjusts the preamplifier 
gain to extend the input 
signal range. Together the 
preamp and AGC circuits 
provide a maximum gain 
of 24 dB. The internal clock 
samples the signal and, un- 
der the control of the ad- 
dress- decoding logic, 
writes the sampling to the 
analog -storage array. Eight 
external input lines allow 
the ISD1016's message 
space to be addressed in 

160 equal segments, each 
with a 100 -millisecond du- 
ration. When all address 
lines are held low, the stor- 
age array can hold a sin- 

gle, continuous, 16- second 
message. 

The ISD1016 also includes 
control signals for cascad- 
ing multiple chips in order 
to achieve longer record- 
ing and playback times. 
Additionally, the ISD1016 

has an internal output am- 
plifier that can drive an ex- 
ternal speaker with up to 
50 mW of power. 

Figure 2 shows the com- 
plete schematic of the Per- 

sonal Message Recorder. 
The circuit is very straight- 

forward, since the ISD1016 takes care 
of most functions. However, there is a 
special addition to the POWER DOWN 

input (pin 24) of U1. As mentioned ear- 
lier, the ISD1016 is designed to allow 
cascading multiple chips for longer 
recording times. That's a useful fea- 
ture, but it causes a slight problem in 

our application. If the internal memo- 
ry becomes full during recording, an 
overflow condition is generated in 

order to trigger the next device. Once 
an overflow occurs, pin 24 must be 
taken high and then low again before 
a new playback or record operation 
can be started. 

A separate reset switch could be 
used to clear any overflows, but that 
would make the operation awkward. 
Instead, transistor Q1 along with com- 
ponents C3, R5, and R6 form a one- 39 
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Fig. 2. The Personal Message Recorder is comprised almost entirely of the ISD /016, 
40 with a few additional components rounding out the system. 

shot pulse generator that automat- 
ically clears any overflow condition 
each time the START switch (S1) is 

pressed. Switch S2 selects either the 
playback or the record mode. Switch 
S4 an 8- position (a -h) DIP switch -is 
included in the circuit to allow the cir- 
cuits record /playback time to be var- 
ied from 0 to 16 seconds, the 
maximum time being available when 
all 8 switch positions are close (or set 
to the on position). Resistor network R8 
(a -h) is included in the circuit to pro- 
vide a pull -up function for the address 
lines, thereby controlling U1's record/ 
playback time. 

Construction. Building the recorder 
is reasonably easy since the circuit 
contains few parts. However, since the 
ISD1016 has both analog and high - 
frequency digital signals within the 
same package, several precautions 
must be taken to assure good voice 
quality. First the analog components 
should be located close to U1, and all 
components -lead lengths must be 
kept as short as possible. 

Also note that the ISD1016 has sepa- 
rate digital and analog power and 
ground pins. It is important to keep all 
four paths separate when wiring the 
circuit, and to tie the isolated power 
and grounds together at only at the 
+ V and ground sides of C1 /C7 paral- 
lel combination, respectively. Lastly, 
the microphone ground must be tied 
to analog ground (VssJ) and never to 
digital ground (Vsso). 

The template of the circuit layout, 
shown half size in Fig. 3, incorporates 
all of those guidelines and will fit nic- 
ely into a Unibox plastic enclosure. Be- 
gin construction by referring to the 
parts- placement diagram shown in 
Fig. 4. Install the jumpers using 22- 
gauge bus wire. Next mount all of the 
resistors and install a 28 -pin socket for 
U1. Then solder transistor Q1 and the 
SIP resistor network R8 (a -h), carefully 
observing the proper orientation of 
each. Install all of the capacitors and 
check the orientation of the polarized 
electrolytics. 

The voltage regulator (U2) is 
mounted vertically with the metal tab 
facing away from U1. No heat sink is 

required in this application. Install the 
8- position DIP switch (S4). The micro- 
phone (MIC1), switches (S1 -S3), and 
the speaker (SPKR1) are mounted sep- 
arately from the circuit board and are 
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Fig. 3. Here is u half-size template of 
the author's printed -circuit artwork, 
which incorporates all of the guidelines! 
restrictions outlined in the body of the 
article. 

wired according to Fig 4. Use 26-28 
gauge hookup wire for the three 
switches and the speaker. Connect 
the microphone to the board using 
shielded wire only. Try to keep all 
lengths of wire between the board 
and the off -board -mounted compo- 
nents as short as possible, while allow- 
ing enough for the parts to mount to 
the cover of the enclosure without 
being pulled too taut. The wires of the 
9 -volt battery connector must be 
threaded through the battery corn- 
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Fig. 4. Assemble the Personal Message Recorder using this parts -placement diagram 
as a guide. Start with the jumpers, followed by the resistors and a 28 -pin socket for 
UI ; then on to transistor QI, the SIP resistor network R8, and the capacitors. 

partment in the plastic case before 
soldering them to the circuit board. 
After attaching the battery con- 
nector. Mount the board in its case, 

PARTS LIST FOR THE PERSONAL MESSAGE RECORDER 

SEMICONDUCTORS 
U1- ISD10I6 single -chip voice 

messaging system, integrated 
circuit (Information Storage 
Devices, Inc.) 

U2- LM7805 5 -volt, 1 -amp, voltage 
regulator, integrated circuit 

Ql- 2N4403 general- purpose PNP 
silicon transistor 

RESISTORS 
(All fixed resistors are '/4-watt, 5% 

units.) 
R1- 1000 -ohm 
R2- 2200 -ohm 
R3- 10,000 -ohm 
R4, R5-47,000-ohm 
R6- 220,000 -ohm 
R7- 470,000 -ohm 
R8- 10,000 -ohm x 9 SIP resistor 

network 

CAPACITORS 
CI C3- 0.1 -µF ceramic -disc 
C4 -1 -RF, 16 -WVDC, electrolytic 
C5- 4.7 -RF, 16 -WVDC, electrolytic 
C6- 22 -RF, 16 -WVDC, electrolytic 
C7- 220 -p.F, 16 -WVDC, electrolytic 

SWITCHES 
SI -SPST momentary contact, 

pushbutton switch 
S2 -SPDT toggle switch 
S3 -SPST toggle switch 
S4-8- position DIP switch 

ADDITIONAL PARTS AND 
MATERIALS 

MICI -Electret microphone element 
SPKRI -8- or 16 -ohm speaker 
BI -9 -volt transistor -radio battery 
Printed- circuit materials, Unibox 

#188 plastic enclosure, 9 -volt 
battery connector, shielded wire 
(see text), hookup wire, solder, 
hardware, etc. 

Note: The following items are 
available from LNS Technologies. 
20993 Foothill Blvd., Suite 307, 
Hayward, CA 94541 -1511; Tel. 
510 -886 -9296; A complete kit of 
parts, including all components, a 
PC board, and plastic case, along 
with complete assembly 
instructions (order part #VMS - 
KIT) for $69.00; ISDI016 analog 
storage system (UI) for $32.00. 
Add $3.00 for shipping and 
handing to all orders. California 
residents please add appropriate 
sales tax. 

and install U1 in its socket, making sure 
that the IC is properly oriented. 

The Unibox case already has 
mounting provisions for the speaker, 
but you will need to drill holes for the 
microphone and switches S1 -53. 

Operation. Install a 9 -volt battery 
and set all of the DIP switches to their 
on positions. That sets the starting ad- 
dress to zero and gives you up to 16 

seconds of recording time. Flip S3 to 
ON and switch S2 to RECORD. Hold down 
switch S1, while speaking into the mi- 
crophone, and when finished release 
S1. 

It is not necessary to shout or to get 
close to the microphone while re- 
cording a message. The AGC circuit 
adjusts the gain of the preamp to pro- 
duce sufficient signal strength for the 
rest of the circuit. Once a message is 

recorded, it is stored indefinitely, until 
changed by the user, even when the 
power is turned off. Subsequent press- 
ing of the START switch (S1) while speak- 
ing into the microphone will automat- 
ically record over the previous 
recorded message. 

To playback a message, flip S2 to 
the PLAYBACK position and momentarily 
press S1 (START). It is not necessary tc 
hold S1 down during playback. In fact, 
pressing ssART during playback imme- 
diately re- starts the message from the 
beginning. 41 



The 
Electromagnetic 
Ring o 
Launcher 
BY VINCENT VOLLONO 

Explore the principles of electromagnetic 
propulsion with this simple ring launcher 

Many methods, such as gun- 
powder, spring action, 
water power, etc., have 

been used to propel various objects. 
But has anyone given any thought to 
propelling objects by electromag- 
netic repulsion? The principle of elec- 
tromagnetic propulsion is a simple 
one based on the fact that like - 
charged bodies tend to repel each 
other; e.g., if a negatively (or 
positively) charged body is brought 
near another negatively (or positively) 
charged body, they tend to push 
against each other. 

That principle (electromagnetic re- 
pulsion) is at the heart of the 
Electromatic Ring Launcher de- 
scribed in this article. 

Circuit Description. Figure 1 is a 
schematic diagram of the Elec- 
tromagnetic Ring Launcher. The 

ai launcher circuit is comprised of four 
sub- circuits: a clock circuit, a count- 

.$ down /display circuit, a trigger circuit, 

a and a reset circuit. 
The clock circuit is built around U5 (a 

.(t' 555 oscillator /timer configured for as- 
table operation) and a few support 

á components. The counter circuit is 

built around U3 (a 74190 synchronous 

á up /down counter with BCD outputs 

á that is configured for count -down op- 
eration), U4 (an ECG8368 seven -seg- 

42 ment latch /decoder /driver), and 

DISP1 (a common - 
cathode seven -seg- 
ment display). The trigger 
circuit is comprised of U6 (an 
MOC3010 optoisolator /coupler 
with a Triac- driver output), an SK3665 
Triac and a few support components. 
The reset circuit is composed of U1 (a 

7400 quad 2 -input NAND gate), U2 (a 

second 555 oscillator /timer config- 
ured for monostable operation), and 
a few support components. 

When power is first applied to the 
circuit, the output of a flip -flop (com- 
prised of U1 -a and U1 -b) at U1 -b pin 6 
is low. That low is applied to pin 11 of 
U3, disabling it so that the clock pulses 
from U5 are ignored, and DISP1 dis- 

WARNING!! This article deals with and in- 
volves subject matter and the use of materials 
and substances that may be hazardous to 
health and life. Do not attempt to implement or 
use the information contained herein unless 
you are experienced and skilled with respect to 
such subject matter, materials and sub- 
stances. Neither the publisher nor the author 
make any representations as for the com- 
pleteness or the accuracy of the information 
contained herein and disclaim any liability for 
damages or injuries, whether caused by or 

arising from the lack of completeness, inac- 
curacies of the information, misinterpretations 
of the directions, misapplication of the infor- 
mation or otherwise. 

plays a count of 9. When S1 is pressed, 
the output of the flip -flop goes high. 
That high enables U3, causing it to 
begin its descending count, output- 
ting the count (in BCD form) to the 
seven -segment latch /decoder /driver, 
U4. The latch /decoder /driver de- 
codes the BCD data and activates 
the appropriate segments of DISP1 to 
display the descending count. 

When the count on U3 reaches 
zero, pin 12 of U3 goes high. From U3, 

the high output divides along two 
paths. In one path, that signal is fed 
through R5 (a 470 -ohm resistor) to pin 
1 of U6 (the optoisolator /coupler). That 
causes U6's internal LED to turn on, ac- 
tivating its internal Triac driver. The Tri- 

ac driver, in turn, triggers TR1 (an 
SK3665 200 -PIV 4 -amp Triac), sending 
a burst of current through L1. The cur- 
rent going through L1 induces an op- 
posing current in the aluminum ring, 
causing the ring to be propelled into 
the air. 

At the same time, in the other path, 
the pin 12 output of U3 is fed to the 
base of Q1 through R4 (another 470 - 
ohm resistor), causing it to conduct. 
With Q1 conducting, pin 2 of U2 is 

pulled low, triggering the monostable 



timer. The output of the monostable at 
pin 3 goes high for about 11/2 seconds. 
That high is fed to pin 1 of U1 -a, caus- 
ing the flip -flop output at pin 6 to go 
low, once again disabling the counter, 
and resetting the display to 9. Potenti- 
ometer R8 is used control the clock 
frequency which, in turn, controls the 
counter rate. 

The circuit is powered from a regu- 
lated 5 -volt power supply consisting 
of T1, BR1, U7, and C4. Transformer T1 (a 
12 -volt 2 -amp unit) reduces the 117 - 

volt AC line voltage to 12 -volts AC. The 
output of the transformer is then ap- 
plied to BR1 (the fullwave- bridge rec- 
tifier), which provides a pulsating DC 
output. The output of the bridge rec- 
tifier is then filtered by capacitor C1, 
and fed to U7, which provides a regu- 
lated 5 -volt DC output. 

Construction. The author's pro- 
totype of the Electromagnetic Ring 
Launcher was assembled on a single 
section of perfboard using point -to- 
point wiring. When assembling the 
project, it is recommended that sock- 
ets be provided for all of the IC's, and 
that Triac TRI be mounted to a heat 
sink. It is further recommended that a 
socket be provided for the display; 
socketing the display allows you to 
wire the socket to the display without 
risking thermal damage to the unit it- 
self. Note that the display is not 
mounted to the circuit board along 
with the other components, but is in- 
stead mounted to the side of the en- 
closure (where it can be seen) along 
with S1 (the trigger or start switch). 

Begin assembly by mounting the 
sockets for the IC's to the board; but 

do not install the IC's in their sockets 
until the project is completely as- 
sembled and checked for cor- 
rectness. The sockets, in addition to 
preventing thermal destruction to the 
IC's, also allow easy parts substitution 
should that become necessary. Once 
the sockets are installed, wire the cir- 
cuit together using Fig. 1 as a guide. Be 
careful when installing the polarized 
components (diodes, Triac, fullwave- 
bridge rectifier, etc.). Installing one or 
more of those components incor- 
rectly can, and probably will, result in 
an inoperative circuit and destroyed 
components. In the worst -case sce- 
nario, incorrect wiring of the circuit 
could also place you at greater shock 
hazard; remember, coil L1 is fed di- 
rectly from the AC line. In short, a little 
care now can save a lot of aggrava- 
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Fig. I. The Electromagnetic Ring Launcher is comprised of four sub -circuits: a clock 
circuit (built around U5, a 555 oscillator /timer configured for astable operation), a 
count- down /display circuit (built around U3, a 74190 synchronous up /down counter 
with BCD outputs that is configured for count -down operation; U4, an ECG8368 
BCD -to- seven- segment latch/decoder /display driver; and DISPI, a common -cathode 
seven- segment display, a trigger circuit (comprised of U6, an MOC30I0 optoisolator/ 
coupler with Triac- driver output; TRI, an SK3665 200 -Ply, .4 -amp Triac; and a few 
support components), and a reset circuit (composed of UI, a 7400 quad 2 -input NAND 

gate; U2, a second 555 oscillator /timer configured for monostable operation; and a 
few support components). 

R8 
I 

1 MEG + 

ylyy 
® 

4 

U5 
555 

7 

#R7 
100K 

6 

._ C3 T 10 

DISP1 

CC 

GC 

43 



PARTS LIST FOR THE ELECTROMAGNETIC RING LAUNCHER 

SEMICONDUCTORS 

U1 -7400 quad 2 -input NAND gate, 
integrated circuit 

U2, U5-555 oscillator /timer, 
integrated circuit 

U3 -74190 synchronous up /down 
counter with BCD outputs, 
integrated circuit 

U4- ECG8368 BCD -to -7- segment 
latch/decoder /display driver, 
integrated circuit 

U6- MOC3010 optoisolator /coupler 
with Triac driver output, integrated 
circuit 

U7 -7805 5 -volt, 1 -amp voltage 
regulator, integrated circuit 

Q1- 2N3904 general -purpose NPN 
silicon transistor 

TRI- SK3665 200 -PIV, 4 -amp Triac 

D1- 1N4001 50 -Ply, 1 -amp rectifier 
diode 

BR1 -50 -PIV, 5 -amp, fullwave 
bridge rectifier 

DISP1- Common -cathode, 7- 
segment LED display (see text) 

RESISTORS 
(All fixed resistors are 1/4-watt, 5% 

units.) 
R I -10,000 -ohm 
R2, . R7- 100,000 -ohm 
R3 -1000 -ohm 
R4, R5-470 -ohms 
R6- 2200 -ohm 
R8- 1- megohm, trimmer 

potentiometer 

CAPACITORS 
Cl-- 0.01 -pF, ceramic -disc 

C2- 14 -µF, 10 -WVDC, electrolytic 
C3- 10 -pF, 10 -WVDC, electrolytic 
C4- 4700 -p.F, 35 -WVDC, 

electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

T1 -12 -volt, 2 -amp power 
transformer 

PLI -117 -volt molded AC power plug 
with line cord 

Perfboard materials, enclosure (see 
text), aluminum ring (see text), 
#28 magnet wire, 3 -inch length of 
1/2-inch diameter paper tubing, 1- 

foot length of / -inch diameter 
steel rod, heat -shrink tubing, 
heavy -gauge electrical wire, hook- 
up wire, electrical tape, solder, 
hardware, etc. 

tion later. 
Coil L1 is a hand -wound unit that 

was made by winding 1/4-pound of 
#28 magnet wire on a 1/2 -inch diame- 
ter paper tube about 3 inches long, 
fitted onto a 1/2 -inch diameter 1 -foot 
length of steel rod that was first cov- 
ered with black heat -shrink tubing. 

PRIMARY COIL 

After winding the coil, heavy gauge 
insulated wire was connected to the 
coil ends, and electrical tape was 
wrapped around the coil body to 
hold the windings in place. 

The Electromagnetic Ring Launch- 
er was housed in a home -made 
wooden enclosure (which with its pro- 

WOOD BLOCK 

1/2 INCH IRON CORE 

PLYWOOD BOX SWITCH 

SEVEN SEGMENT DISPLAY 

Fig. 2. When your project is completed, it should bare some remote resemblance to 
this illustration, with its gun- turret like core support from which to launch the ring. 
The ring -which must be made of a non -magnetic metal -was cut from a length of 3/4- 

44 inch diameter aluminum tubing to 1/2-inch in length. 

truding metal rod resembles a bat- 
tleship gun turret, see Fig. 2), however, 
any non -metallic enclosure of suit- 

able size will do. The enclosure used 
for the author's prototype was made 
from' /2 -inch plywood. 

In any event, regardless of the type 
of enclosure used, a cutout must be 
made in the side of the enclosure for 
DISP1.Once the cutout was made, the 
display was epoxied into place. You'll 

also have to drill a hole in the en- 
closure for switch S1. When your proj- 
ect is completed, it should look 
something like the illustration in Fig. 2. 

The ring was cut from a length of 3/4- 

inch diameter aluminum tubing to1- 
inch in length. The ring must be made 
of a non -magnetic metal such as alu- 
minum. If a magnetic metal is used, t 
will be attracted to the core, nullifying 
the principle on which the project is 

based. 

Troubleshooting. While the circuit is 

so easy to build that it should work just 
fine the first time, construction errors 
may find their way into the circuit. Be- 

fore applying power to the circuit, 
thoroughly inspect the circuit board 
for construction errors -cold solder 
joints, misconnected components, 
shorts, etc. -that may prevent the cir- 
cuit from operating. Caution: AC line 
voltage Is used In transformerless 
fashion In the trigger section of the 
circuit to supply the necessary burst 
of AC current to L1, therefore, cau- 
tion must be exercised. Do not 

(Continued on page 93) 



Electric Waves 
and the 
Hertz 

Oscillator 

BY STANLEY A. CZARNIK 

This classic experiment by 

Heinrich Hertz proved Maxwell's theory of electromagnetic waves. 

By the middle of the 19th cen- 
tury, certain regularities in the 
behavior of electricity were 

becoming obvious to experimenters 
everywhere. Following the work of 
Coulomb, Oersted, Ampere, Faraday, 
and others, it was clear that an elec- 
tric current created a magnetic field, 
that a magnetic field in motion near a 
conductor created a current, and 
that a current in one circuit could in- 
duce a current in another circuit. It 

was also known that electric charges 
attracted and repelled each other 
according to a law similar to the one 
associated with gravitation (the in- 
verse square law). 

But questions remained. For exam- 
ple: How did the electric and mag- 
netic forces move through space? 
One popular explanation involved 
the analogy between electricity and 
gravitation. Theorists imagined a 
charge (or mass) located at one point 
exerting an instantaneous influence 
on another charge (or mass) at some 

other point. No manifest connection 
had to exist between the two points. 
This old and somewhat mystical idea 
was known as "action at a distance." 

Another theory was suggested by 
Michael Faraday. He postulated 
about "lines of force," the kind made 
visible by sprinkling iron filings on a 
sheet of paper placed over a mag- 
net. The idea of lines of force stimulat- 
ed the interest of another Englishman, 
James Clerk Maxwell, one of the 
greatest mathematical physicists 
ever. Ultimately, that interest was to 
become a theoretical representation 
of the electromagnetic wave. 

The evolution of Maxwell's thinking 
on the matter passed through a 
number of preliminary phases and is 

(as it always was) quite complicated. 
The following should be considered 
only a very short summary of the 
points relevant to the rest of our story. 

It had been known for a time that 
localized electrical activity occurred 
in insulators, like the air in a Leyden jar 

capacitor. Maxwell was the first to sug- 
gest that o current moving through 
such an insulator was a current of a 
special kind. He called it a displace- 
ment current. The reasoning ran like 
this: If an electric force applied to a 
dielectric (like air) was varied continu- 
ously, the result would be a wave of 
electric displacement. The periodic 
displacement wave would be ac- 
companied by a periodic magnetic 
force. When the Iwo were taken to- 
gether, the result was an electromag- 
netic wave. 

Next, the question of velocity came 
up. By the middle of the 19th century, 
the speed of light was known both 
from astronomical observations and 
from direct terrestrial experimenta- 
tion. In 1849, Hypolyte Louis Fizeau cal- 
culated it by using a rapidly rotating 
toothed wheel and a mirror to reflect 
the light back to the wheel. Since the 
light was blocked by one of the teeth 
on its return journey, the speed of light 
could be calculated from the size and 45 



James Clerk Maxwell (1831 -1879) was 
the first to formulate a consistent 
mathematical representatior of 
electromagnetic waves. 

spin of the wheel and the distance of 
the mirror. 

Now, following the work of Wilhelm 
Weber and Friedrich Kohlrausch on 
the speed of an electric disturbance 
along a wire, Maxwell was able to cal- 
culate the velocity of displacement 
currents in a dielectric. The numbers 
corresponded closely with those ob- 
tained for the speed of light. 

The scientist pressed ahead to what 
was, for him, the obvious conclusion: 
the fundamental identity of electrical 
disturbances and light. As he phrased 
it: "light consists in the transverse un- 
dulations of the same medium which 
is the cause of electrical and magnet- 
ic phenomena." The idea was de- 
veloped further and acquired a 
formidable mathematical represen- 
tation in the important paper "A Dy- 
namical Theory of the Electromag- 
netic Field" published in 1864. 

Heinrich Hertz. Maxwell's elec- 
tromagnetic theory was expressed as 
an arrangement of equations. But just 
what 'sort of physical system might 
correspond to the mathematical 
constructions was not clear. He failed 
to provide a circuit capable of gener- 
ating the electromagnetic waves. 
Maxwell's model was difficult to visu- 
alize and the lack of experimental 
verification created a certain skep- 
ticism among many of Europe's lead - 

46 ing physicists. 

The experimental illustration of the 
electromagnetic theory did not 
come until 1888, nine years after Max- 
well's early death at the age of 48. The 

necessary electrical apparatus was 
put together by a young German sci- 
entist, Heinrich Hertz. 

Heinrich Rudolf Hertz was born in 

Hamburg, Germany, on February 22, 
1857. His family was both cultured and 
prosperous; he had three younger sis- 

ters and one younger brother. Hertz's 

practical skills became evident at an 
early age. By the time he was twelve, 
he had wood -working tools and a 
workbench. Later, he obtained a 
lathe and used it to build various phys- 
ical instruments. His paternal grand- 
father studied natural philosophy and 
had a small private laboratory. While 
still in his boyhood, Hertz was able to 
acquire some of his ancestor's scien- 
tific equipment. 

Heinrich Rudolf Hertz (1857 -1894) 
provided a reproducible experimental 
illustration of Maxwell's theories. The 
work was carried out in a lecture hall at 
the Technische Hochschule at Karlsruhe, 
Germany, in 1888. 

Hertz studied at the University of 
Munich and then at the University of 
Berlin, where he came under the influ- 
ence of the great German physicist, 
Hermann von Helmholtz. After com- 
pleting his education, Hertz took a 
teaching position at the University of 
l iel in 1883. It was at Kiel that Hertz 

found the time to make his first deep 
study of Maxwellian electrodynamics. 

Like many of his contemporaries, 

Hertz found Maxwell's ideas and 
equations hard to understand. In- 
deed, at one point, the unusual math- 
ematical difficulties nearly forced him 
to give up all hope of forming any 
consistent conception of Maxwell's 
models. But he persisted. In the spring 
of 1884, he wrote in his diary: "Hard at 
Maxwellian electromagnetics. 
Nothing but electromagnetics. Hit 
upon the solution to electromag- 
netics this morning." 

Further Reading 

The Identity of Light and Electricity; 
Heinrich Hertz, Popular Science 
Monthly, Volume 38 (December 1890): 
pages 179 -188. 

"Some Possibilities of Electricity," 
William Crookes, Fortnightly Review, 
Volume 52 (1892): pages 173 -181. 

Electric Waves, Heinrich Hertz, Mac- 
millan, 1893 

Pioneers of Electrical Communication, 
Rollo Appleyard, Macmillan, 1930. 

"Action at a Distance in Classical Phys- 
ics," Mary Hesse, Isis, Volume 46 
(1955): pages 337 -353 

"James Clerk Maxwell," J.R. Newman, 
Scientific American, Volume 192 (June 
1955): pages 58 -71. 

"Heinrich Hertz," Philip and Emily Mor- 
rison, Scientific American, Volume 197 
(December 1957): pages 98 -106. 

The school at Kiel had no physics 
laboratory. So, when Hertz was of- 
fered a professorship at the 
Technische Hochschule at Karlsruhe, 
with its well- equipped Physical In- 
stitute, he accepted. Hertz found 
some high -voltage induction coils in 

the equipment collection. The trans- 
formers were just what he needed to 
build a real, working, experimental il- 

lustration of Maxwell's theories. 
Given the complicated mathemat- 

ical symbolism which inspired it, the 
extreme simplicity of Hertz's oscillator 
system is remarkable. This is what he 
did. He connected a strong battery of 
Bunsen cells to the primary windings 
of an induction coil equipped with a 
mercury interrupter. The secondary of 
the coil was attached to two large 
spheres or plates of zinc mediated by 
a spark gap. The two large conduc- 
tors amounted to a radiating dipole 
antenna. In a sense, the two con- 
ductive ends of the Hertz's dipole 



were actually the inner and outer foils 
of a disassembled Leyden jar. There 
was no ground connection. For a de- 
tector or resonator, Hertz used a sim- 
ple loop of wire the ends of which 
were separated by a very small spark 
gap. 

The Experiment. Hertz set up his 
novel oscillator at one end of the 
Karlsruhe lecture hall; the resonator 
was placed at the opposite end. The 
room lights were extinguished and the 
scientist permitted his eyes to be- 
come accustomed to the dark. When 
the transmitter was switched on, a se- 
ries of tiny electrical flashes became 
visible at the spark gap of the reso- 
nator. 

Here were the electromagnetic 
waves he wanted. But, how fast were 
they moving? Hertz had no os- 
cilloscopes or electronic test equip- 
ment of any kind, so direct measure- 
ments were impossible. Instead, he 
worked with the wavelengths. He set 
up a sheet of zinc against a wall to 
reflect the signals. Then, by studying 
the patterns of interference between 
the waves going out and the one 
coming back, he was able to calcu- 
late the wavelength and finally the 
speed of propagation. Hertz found no 
evidence for the mysterious and in- 
stantaneous action at a distance. The 
velocity of the waves was not infinite; it 
was finite; it was the speed of light. 

c 

The young physicist had verified a 
very difficult theory with a very simple 
demonstration, and the illustrative 
power of the experiment cannot be 
over -estimated. Hertz phrased it like 
this: "There are many friends of nature 
interested in the problem of light who 
are capable of comprehending sim- 
ple experiments, but to whom Max- 
well's theory is still unintelligible." 

The ii'roject. With an induction coil, 
low -voltage DC power supply, and a 
few scraps of wood and metal, you 
can build a functional replica of the 
Hertz oscillator and transmit elec- 
tromagnetic signals to an ordinary AM 
radio. Like Hertz's original con- 
struction, the unit makes use of no 
electronic components whatsoever. 
The system goes together quickly; for 
those of you who have not yet worked 
with high -voltage apparatus, the 
beautifully simple Hertz oscillator is an 
excellent place to begin. 

The cylinder- shaped high -voltage 
transformer shown in the photograph 
has been featured in this magazine 
before (June 1989 and March 1990); 
the earlier article also appears in the 
1990 edition of the Electronics Hob- 
byist Handbook. It's an automobile ig- 
nition coil plus interrupter and runs on 
about 12 volts. 

The particular unit shown, to the 
best of my knowledge, is no longer 
available on the regular commercial 
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Given the complicated mathematical symbolism that inspired it, the extreme simplicity 
of Hertz's electromagnetic oscillator is remarkable. The high -voltage output of an 
induction coil (A) is connected to a radiating dipole antenna (C and C'), the two parts 
of which are separated by a spark gap (B). For a resonator, Hertz used a loop of wire 
(a, b, c, and d), the ends of which form a very small spark gap (M). 
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PARTS LIST FOR THE 
HERTZ -OSCILLATOR 

EXPERIMENT 

AM radio 
Binding posts (4) 
DC power supply, low -voltage 
Induction coil (see text) 
Porcelain insulators, or equivalent (2) 
Narrow metal rods (2) 
Rubber feet (4) 
Brass or aluminum sheet metal, 2 x 

6 inches (2 pieces) 
Telegraph key, or equivalent 
Wooden block, 5 x 7 inches 
Wooden stick, 10 x 3/4 inches 
Wood screws, machine screws, 

threaded rod, solder, soldering 
lugs, hook -up wire, etc. 

Induction coils, enclosed in a 
hardwood box and equipped with 
an adjustable vibrator mechanism, 
are available from Fisher Scientific, 
Educational -Materials Division, 
4901 W. LeMoyne Street, Chicago, 
Illinois 60651 (Telephone: 
l -800- 621 -4769, or, within 312 
area code, 378 -7770. The catalog 
number is S -43525 and the price is 
$112.00. Add $5.00 for shipping 
and handling. IL residents must 
add appropriate sales tax. 

market. However, almost any high - 
voltage induction coil equipped with 
low- voltage DC input terminals and a 
make -and -break vibrator mecha- 
nism will work just fine. Coils of this type 
are currently available from Fisher Sci- 
entific, a laboratory supply company, 
in Chicago; see the Parts and Materi- 
als List for more information. The coil 
from Fisher is a bit more powerful than 
the typical auto ignition unit. 

Construction. Obtain a block of 
wood about 5- inches wide, 7- inches 
long, and 3/4 -inch thick. Somewhere 
near. one of narrower ends of the 
block, drill two holes for the input ter- 
minais. Remember that this device 
runs on high voltage; do not place the 
input terminals too close together. The 
space between the binding posts 
should be somewhat larger than the 
maximum size of the spark available 
from the induction coil. 

The appearance of the oscillator is 

improved by doing all of the wiring on 
the underside of the baseboard so 
now might be a good time to attach 
four small rubber feet to the bottom of 
the block to provide space beneath 47 



The oscillator described in this article is similar to the original built by Hertz over 100 

years ago. A dipole antenna made of two metal sheets is connected in parallel to a 

spark gap and a pair of high- voltage input terminals. The unit measures 7 inches high. 
10 inches wide, and about 7 inches long. The wooden base and crossbar have been 

stained. 

threaded rods cut to the proper 
length and furnished with soldering 
lugs. 

Now you'll need two rectangular 

square. Drill Iwo holes near each end 
of the stick to match the holes in the 
metal rectangles. Attach the metal to 
the wood with machine screws. Don't 
forget to equip each side of your an- 
tenna with a soldering lug. Fasten the 
antenna to the baseboard with a 
couple of wood screws as shown in 

the photographs. 
Finally, warm up your soldering iron, 

locate some heavy -gauge insulated 
hook -up cable, and wire up the os- 

cillator. The high -voltage input termi- 
nals, the spark gap, and dipole 
antenna are all connected in paral- 
lel. Make certain that all wires are kept 
as far away from each other as possi- 

ble. If the wires get too close, you are 
liable to wind up with an unwanted 
spark gap underneath the oscillator. 

Operation. Locate your induction 
coil and connect the primary wind- 
ings to an appropriate DC power sup- 
ply. Most induction coils run on about 
6 to 12 volts. The low- voltage input 
circuit should be provided with some 
sort of momentary switch; a tele- 

The size of the oscillator spark gap 
depends in part on the power of your 
induction coil. A small coil will call for 
a 1/2- to3 /s -inch air break. A larger coil 
may require more space. The spark gap 
terminal posts should be at least 1%- 

inch apart. 

the wood for the necessary connec- 
tions. 

Next, somewhere near the center 
of the block, drill two holes for the os- 

cillator spark gap. Those holes should 
be at least 11/2-inch apart. A very 
powerful induction coil may require a 
still larger separation. 

The size of the spark gap must be to 
some extent adjustable. The easiest 
way to do that is with two short metal 
rods held in place by a couple of 
small binding posts. The spark gap in 

the photographs is mounted on a pair 
of old- fashioned porcelain insulators. I 

just happened to find a few, covered 
with dust, sitting on a shelf in my 
workshop; perhaps you can locate 
something similar. The arrangement is 

48 fastened to the baseboard with iwo 

Here's one way of setting up your electromagnetic wave generator system. The low - 
voltage input to the induction coil is controlled with a momentary switch, in this case, 

a telegraph key. The high- voltage output goes directly to the oscillator. The circuit 
requires no ground connection. 

sections of brass or aluminum sheet 
metal for the dipole antenna. Small 
pieces of sheet metal are often avail- 
able at certain large hobby shops. 
Each piece should be about 2- inches 
wide and 6- inches long. Drill Iwo small 
holes near one narrow end of each 
piece. Next, obtain a piece of wood 
about 10- inches long and 3/4-inch 

graph key is ideal. Next, set the os- 

cillator spark gap to a distance of 
about Y4 inch. With a very small coil 
(like the one in the photograph), the 
best operational gap may be even 
smaller. With a larger transformer the 
distance may have to be increased. 
Finally, connect the high -voltage sec - 

(Continued on page 98) 



BY JOSEPH J. CARR 
All About 

Optoisolators 
Learn how to use a versatile 

family of chips that could 
save you, or your 

next project, 
from disaster. and 

Optocouplers 
Optoisolators, optocouplers, 
and optoswitches form over- 
lapping categories of elec- 

tro- optical devices that have a wide 
range of applications. Typically they 
are used in situations where a portion 
of a circuit is operated at high voltage 
(and therefore dangerous to any low - 
voltage circuitry), or there is some in- 

herent reason why Iwo sections of a 
circuit must be kept apart from one 
another (for example, safety). 

One example of a high -voltage ap- 
plication is when a 117 -volt AC load 
must be controlled by a low- voltage 
circuit, such as a computer interface. 
The high -voltage AC line is inherently 
dangerous to the low- voltage circuit, 
so one should connect the two to- 
gether via an optoisolator. 

As another example, RS -232C serial 
communications circuits for comput- 
ers need to be isolated from transistor - 
transistor -logic (TTL) circuits and 20 
millampere current -loop communi- 
cations circuits. In the latter case, 
high -voltage transients produced by 
older teletypewriter circuits on the 
current loop will damage (or at least 
confuse) a computer connected to 
the loop without the benefit of some 
optocouplers. 

Optoisolators are also useful in 
medical electronics to ensure patient 
safety. For example, the amplifiers 
used for electrocardiograph (ECG), 
electroencephalograph (EEG), and 
other instruments are isolated from 
the AC- powered DC power supply. 
For that reason and others, a whole 

class of industrial and medical ampli- 
fiers called isolation amplifiers use op- 
toisolators as the isolation element. 

Optoisolators and Optocouplers. 
In common usage the terms op- 
toisolator and optocoupler are inter- 
changeable, although different 
usages are found in different liter- 
ature. All of these devices include 
some sort of light source, such as an 
incandescent lamp, neon glow lamp, 
or light- emitting diode (LED), jux- 
taposed with an electro- optical sen- 
sor such as a photoconductive 
resistor, photodiode, phototransistor, 
or other device. Those devices are 
usually packaged so that only light 
from the internal source finds its way 
onto the active surface of the sensor. 

Figure 1 shows four different op- 
toisolators. In Fig. 1A, for example, we 
see an older form in which a small 
incandescent low- voltage lamp (11) is 

positioned to shine its light on a pho- 
toconductive cell (e.g., a CdS cell). 

When the lamp is turned off (i.e., no 
current flows), the photoconductive 
cell is dark, so its resistance is very 
high. But when the lamp is turned on, 
the photocell is illuminated and its re- 

sistance drops to a very low level. 
The optoisolator of Fig. 1A is the 

oldest form, and commercial exam- 
ples are nearly as old as photocon- 
ductive cells, but they are inefficient 
and unreliable. The inefficiency is due 
to the fact that the lamp takes a fair 

amount of current (40 to 500 mA) to 
glow to incandescence. Therefore, a 

large amount of heat is generated. 
The lack of reliability is due to the fact 
that the lamp has a high burn -out 
rate, so it doesn't remain working for 
very long. 

The problems of that device are 
nicely solved by the device of Fig. 1B. 

That device uses a light- emitting di- 
ode (LED) to illuminate the photocon- 
ductive cell. As current through the 
LED increases, its brightness also in- 

creases, so the photoconductive cell's 

resistance will drop. 
Both of the devices in Figs. 1A and 1B 

are sometimes used as voltage- varia- 
ble resistors. That is, as the voltage 
across the lamp or LED increases, the 
current through the device also in- 

creases, as does its light output. As the 
light output increases, the resistance 
of the photoconductive element 
drops. Therefore, the resistance seen 
across the element in both cases is 

inversely proportional to the voltage 
applied to its light source. 

As with any LED, a current -limiting 
resistor should be connected in series 

with the LED in Fig. 1B in order to keep 
current from going higher than the 
maximum permissible level (typically 
15 to 20 mA). 

An optocoupler based on an LED 

and a phototransistor is shown in Fig. 

1C. The LED is arranged to shine its 

light onto the active base region of 
the phototransistor. When the LED is 

bright, then a base current flows in the 
transistor, permitting current in the 
emitter -collector path to flow. 

The next device, shown in Fig. 1D, is 53 
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Fig. I. As shown here, optoisolator /optocoupler devices can have any one of a number 
of different inputs or outputs. Your application will determine which you should use. 

an optocoupler in which the active 
output device is a junction field -effect 
transistor (JFET). These devices will act 
as amplifiers, but also function as volt- 
age- variable resistors. The JFET's chan- 
nel resistance is a function of the 
current flowing in the LED. 

Optoswitches. Figure 2 shows other 
devices that are generally classified 
as optoswitches. In all three cases, the 
light source is an LED. In Fig. 2A the 
sensor is a light- sensitive silicon -con- 
trolled rectifier (SCR). Those devices 
are like gated diodes that don't pass 
current until a trigger current flows in 
the gate terminal. After triggering, the 
device operates like any diode (i.e., it 
passes current when the anode is 

positive with respect to the cathode). 
In the case of Fig. 2A, the gate current 
is created by the light source. 

A Triac is a special form of SCR -like 
device. However, while an SCR passes 
current in only one direction, a Triac 
uses a pair of back -to -back SCR's with 
a common gate to permit current 

N 
flow in either direction. Figure 2B 

rn shows an optical switch that uses a 
photosensitive Triac as the sensor ele- 

ct 
4 ment. That kind of device is typically 

8 used when a load needs AC power. 
gi Finally, in Fig. 2C we see an op- 

2 
toswitch that uses a digital -logic ele- 
ment called a Schmitt trigger. Those 
devices will not produce a high out- 
put until the input (in this case, the light 

á level of an LED) rises above a certain 
á threshold. The output will remain high 

until the light drops below another 
54 (lower) threshold. The Schmitt trigger is 

B 

ANODE 

o 
CATHODE 

-O 
GATE 

C GND 

Fig. 2. These optocouplers form a family 
of devices often called "isolated 
switches." 

used to clean up signals in noisy en- 
vironments. 

Optoisolator Styles. Figure 3 shows 
three different styles of optoisolators 
or optocouplers. The simplest type is 

the closed -pair in Fig. 3A In that de- 
vice, a light source (e.g., an LED) is 

placed so that its principal axis is 

aimed into the lens of a photosen- 

sitive device. When the LED is turned 
on, then the photosensor is illumi- 
nated. Those devices are typically 
used in circuits where isolation be- 
tween two circuits is required. 

You can build an optocoupler like 
that shown in Fig. 3A. Just place a red 
LED inside a drilled -out dowel, 
opaque plastic rod, piece of insulat- 
ing "spaghetti," or heat -shrink tubing 
along with a phototransistor. If neces- 
sary seal the ends with opaque sil- 
icone seal. 

A "transmission -slot" pair is shown in 
Fig. 3B. In that type of device, a slot is 

cut in the light path between the light 
source and the sensor. When an 
opaque object is placed in the slot, 
light transmission is interrupted so the 
photosensor is not illuminated. When 
the object is removed, the sensor is 

illuminated. Such devices are used in 
paper -out alarms in computer 
printers, in alarm circuits to indicate 
when a window or door is opened, 
and in other applications. 

A reflective pair is shown in Fig. 3C. 
Those devices are used in proximity - 
detector circuits where the sensor /de- 
tector pair is not supposed to touch 
the object. The reflective pair is also 

SENSOR 

A 

SOURCE 

OPAQUE OBJECT 

REFLECTIVE 
OBJECT 

B 

it; 
SENSOR \ SOURCE 

C 

Fig. 3. There are a number of different 
optoisolator /optocoupler styles, which is 
independent of the device's sensor and 
light- source type. 



used in a probe that is used to gener- 
ate a blood -pressure waveform 
called a photoplethysmograph 
(PPG). 

In PPG instruments, a red LED is used 
to emit light that is reflected off a 
thumb or finger toward the sensor. 

Blood pulsing through the tissue varies 
the tissue's optical density, so the in- 

tensity of the red light reaching the - 
sensor varies with the heart's pumping 
action. The waveshape of the PPG sig- 

nal is approximately the same as the 
human arterial blood -pressure wave- 
form. Unfortunately, the sensor cannot 
be calibrated to accurately measure 
blood pressure. However, it can de- 
tect a human pulse for measuring 
heart rate. So PPG devices are used in 

a lot of aerobic -exercise heart -rate 
monitors. 

Optoisolator /Optocoupler Cir- 
cuits. A circuit for isolating a variable 
resistor is shown in Fig. 4. In that ap- 
plication, an optoisolator that has an 
LED and a photoconductive cell (or 

photoresistor) is used. The current 
through the LED controls its brightness, 
which in turn determines the resis- 

tance between terminals A and B. The 

LED current is set by the voltage of the 
DC power supply, and the value of the 
two resistors (R1 and R2). The fixed re- 

sistor (R1) is used to limit the current to 
a maximum of 20 mA (when the resis- 

tance of the potentiometer, R2, is set 
to zero ohms), otherwise, the LED 

might burn out. So, the brightness of 
the LED, and thus the resistance of the 
photocell, is a function of the setting 
of potentiometer R2. 

Figure 5 shows two circuits for excit- 

+ 12V 

R1 

60012 

R2 
1K 

A 

D 
1 0 

Fig. 4. Here is a simple isolated 
potentiometer. By adjusting the variable 
resistor, you change the brilliance of the 

LED, and thus the resistance of the 

photoresistor. 
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B 

Fig. 5. Logic highs and lows can be 

used to control the input of an 

optoisolator. 

ing the LED in any form of optoisolator, 
regardless of the type of sensor on the 
other side. In Fig. 5A, the cathode of 
the LED is grounded, and a positive 
voltage is applied to the current limit- 

ing resistor (R1) connected to the LED 

anode. The normal voltage drop 
across the LED (Vd) is about 1.7 volts, so 

the value of R1 is found from: 

R1= (( +V) - Vd) /IL 

The current IL can be found on the 
specifications sheet for the specific 
device being used, but 10, 15, and 20 
mA are typical values. Note that those 
values must be converted to amps 
before being used in the above 
equation. 

When a digital signal is applied to 
the LED in Fig. 5A instead of a DC volt- 
age, the LED is turned on when the 
signal is high (i.e., a positive voltage), 
and off when the signal is low (i.e., 

near ground potential). 
A second variation of the circuit is 

shown in Fig. 5B. In this case, the cath- 
ode is not permanently grounded; a 
fixed potential ( +V) is applied to the 
resistor at the anode side of the LED. 

When the cathode is low (grounded), 
the LED is turned on; when the cath- 
ode is high, the LED is turned off. 

This concept of using either input for 

control can be applied to the output 
side of optocouplers and op- 
toisolators as shown in Fig. 6. Note that 
each side (the LED side and the tran- 
sistor side) of both circuits has its own 
power supply. In that way the circuits 
that are connected to either side of 

the optoisolator are completely iso- 

lated from each other. 
In Fig. 6A, the phototransistor is con- 

nected so that the output signal is 

taken from the collector of the tran- 
sistor. The emitter is directly grounded, 
while the collector is connected to a 

DC power supply. That is a "common - 
emitter, collector-output" circuit con- 
figuration. 

In Fig. 6B, the output signal is taken 
from the emitter. Note that a resistor is 

connected between the emitter and 
ground. This is called the "emitter -fol- 

lower" output configuration. 

+V1 R1 

1 

1 

A 

B 

R2 

+V2 

OUT 

OUT 

R2 

Fig. 6. Optoisolators allow circuits with 
separate power supplies to interact. 

Packaging. Over the years these 
components have been housed in a 

wide variety of packages, including 
cylindrical ones. Modern devices, 
however, are typically packaged in 

integrated- circuit style dual in -line 
packages (DIP's), most of which are of 
the mini -DIP variety. 

Figure 7A shows a typical six -pin 
mini -DIP optocoupler. That device 
uses an LED juxtaposed with a pho- 
totransistor, with the LED being be- 
tween pins 1 and 2, and the 
phototransistor's collector and emitter 
connected to pins 4 and 5. Some 
models (like the one shown) have the 
transistor's base available at pin 6. 

These are "industry standard" pin- 55 



outs, but don't accept them as "gos- 
pel" until you check the specific com- 
ponent that you obtain. 

A different sort of package is shown 
in Fig. 7B. This device is in a four -pin 
mini -DIP package, and consists of a 
phototransistor as the sensor and a 
pair of LED's as the light source. The 
two LED's are connected back -to- 
back so that DC voltages of either 
polarity as well as AC can be accom- 
modated. 

A multiple- section device is shown 
in Fig. 7C. That device is essentially 
similar to the device shown in Fig. 7A, 
but the 16 -pin DIP package contains 
four LED /transistor pairs. Versions with 
up to sixteen pairs are also on the 
market. Such devices can be used to 
control multiple circuits, or to isolate 
multi -line data busses (for example in 
an eight -bit computer). 

Optocoupler Circuits. Figure 8 
shows a TTL -to -TTL isolator circuit. The 
driver circuit is an open -collector TTL 

inverter (U1). When the input is high, 

TTL IN 

+V1 

R1 

then the output of the inverter is I. 
Thus, when the input is high, the ou . ut 
of U1 grounds the cathode end of e 
LED, causing the LED to turn on. 

+5VDC 

R2 
390052 

TTL 
OUTPUT 

Fig. 8. A 7TL to 7TL interface is very easy to build using an optocoupler. Note 
how in this circuit there are four levels of inversion: in UI, in the LED (which is 
active when low), in the transistor, and in U2. 
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Fig. 7. Although only transistor -output 
optocouplers are shown here, 
optocouplers of every type are readily 

56 available in these package designs. 
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Fig. 9. Interfacing equipment, whether 7TL, RS -232C, or 20 -mA current -loop base 
can be a snap with optoisolators. 
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Fig. l0. Very heavy loads, which can't be powered directly by an optoisolator, might 

require the use of a relay as shown in A. You can sometimes get away with using a 

circuit like that shown in B, but it won't turn itself off 

sistor R1 limits the LED current to the 
maximum allowable value. To deter- 
mine the correctvalue of + V1 for your 
Circuit, consult the inverter specifica- 
tions sheets. 

The output circuit is of the collector - 
output form shown earlier, but in this 
case the collector is also connected 
to the input of a TTL inverter. A pull -up 
resistor (R2 in this circuit) to a +5 volt 
( +V2) power supply keeps the inver- 
ter's input high when the transistor is 

turned off. 

Optoisolators are especially useful 

for safely interfacing different types of 
communications circuits with each 
other. Figure 9 shows three different 
optocoupler -based communica- 
tions- interface circuits. In Fig. 9A, the 
4N35 optocoupler is driven by a TTL 

signal, much like the previous circuit, 
and in turn drives a 20 -mA current - 
loop communications circuit. 

Circuits such as the one in Fig. 9A 
are commonly used in instruments or 
in teletypewriter systems. An open - 
collector TTL inverter is connected to 
the LED cathode. When the input is 

high, then the TTL inverter's output is 

low and the LED is turned on. When 
the LED is turned on, the phototran- 

sistor is illuminated and is saturated. 
Thus the loop is closed when the LED is 

on and the input is high. On the other 
hand, when the input of the circuit is 

low, the inverter's output is high and 
the LED is turned off. The transistor is 

thus turned off so the loop is open. 
The 1N4007 high -voltage diode 

across the phototransistor of the 4N35 

optocoupler is used to suppress high - 
voltage transients. Teletypewriters 
used solenoids activated by direct 
current. When a solenoid is de -ener- 
gized, it produces a counter - 
electromotive force or "inductive 
kickback spike" that can destroy or 
disrupt the circuits connected to it. 

The diode clips that spike to about 0.6 

volts. 
The compliment to the circuit in Fig. 

9A is shown in Fig. 9B. In that circuit, the 
input side is connected to a 20 -mA 
current loop, which drives the LED. 

When the loop is closed, the LED is 

turned on, but when the loop is open 
the LED is turned off. Note that the 
input is polarity sensitive because of 
the LED. The output circuit is com- 
posed of the optoisolator's transistor 

output and a TTL inverter. The 0.01 -µF 

capacitor (C1) is used to reduce noise 

problems. Sometimes a 220 -ohm re- 

sistor is placed in series with the LED in 

order to prevent overload of the LED if 

the 20 -mA current is not well con- 
trolled. 

A level- translator circuit for driving 
standard RS -232C serial- communica- 
tions lines is shown in Fig. 9C. In that 
case, the input circuit is similar to the 
previous 20 -mA circuit (except that a 

resistor is in series with the LED), but the 
output circuit is an operational ampli- 
fier that supplies the V and V+ volt- 

age levels that the RS -232C standard 
defines as high and low, respectively. 
A + 5-volt bias applied to the invert- 

ing input of operational amplifier U2 

sets a minimum -voltage threshold. 
An isolated relay circuit for control- 

ling high voltage or high current from 
a low- voltage electronic circuit is 

shown in Fig. 10A. The optocoupler's 
output transistor is connected to a 

driver transistor (Q1). When the op- 
tocoupler transistor is saturated be- 
cause the LED is turned on, a voltage 
appears at the base of Q1, turning it 

on. The load for Q1 is the actuating 
coil of an electromechanical relay 
(K1). In the case shown, both normally 
open (NO) and normally closed (NC) 

contacts are used along with the 
common (COM). The diode placed 
across the coil is used for spike sup- 

pression. 
An SCR version of the circuit is 

shown in Fig. 10B. In that case, the load 
is connected in series with the "diode" 
portion of the SCR. When the LED is 

turned on, the SCR is triggered caus- 
ing halfwave- rectified current to flow 
through the load (if AC is needed, 
then use a Triac- output optoisolator 
instead of an SCR -output device). 
SCR's stay on once triggered, until the 
anode -cathode current drops below 
a certain minimum value. The nor- 
mally closed switch (S1) is used to thus 

"commutate" the diode (turn it off) 
when necessary. 

As you can see from this article, op- 
toisolators and optocouplers are easy 

to use, and form a safe, reliable meth- 
od for interfacing certain circuits or 
signal sources with each other. The 

devices are also very easy to come 
by, and so are suitable for hobbyist 
use. The applications we've shown 
you just scratch the surface of their 
potential -we're sure you can come 
up with many more ways to use these 
versatile devices. 57 
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Here's a fascinating varia- 
tion on the ever -popular 
color -organ project. 

Sounds are collected by a con- 
denser microphone and fed to 
band pass filters whose outputs 
are fed to dot /bar display drivers. 
The outputs of the drivers are 
connected to red, green, and 
yellow LED arrays which are ar- 
ranged symmetrically around a 
common center -point. The result 
is a sound -activated ka- 
leidoscope -like display that is a 
sight to behold! 

How It Works. The schematic 
diagram for the Sonic Ka- 
leidoscope is shown in Fig. 1. At 
the heart of that circuit is a 7809 
9 -volt 1 -amp voltage regulator 
(U1), an LM324 quad op -amp 
(U2), and three LM3915 dot /bar 
display drivers (U3 -U5), accom- 
panied by a handful of support 

Build a 
ionic 

lated by U1; regulation is neces- 
sary to keep power -line ripple 
from affecting the display. The 
supply pins of U2 -U5 are by- 
passed by capacitors C14 -C17 
to further ensure stability. An on- 
off switch was deemed un- 
necessary, since the power sup- 
ply should be unplugged when 
the unit is not in use. 

Construction Considerations. 
Note that the project contains a 
total of 108 LED's. Fortunately, 
LED's can be obtained rather 
cheaply in large quantities. 
Diffused LED's are recom- 
mended. You'll find the best bar- 
gains on LED's at hamfests, where 
all sorts of electronic "goodies" 
are sold. 

Another thing to consider is the 
wall- mounted DC power supply. 
While the circuit requires at least 
12 volts DC at 300 mA for proper 

Build a fascinating variation on the ever- popular 
color organ; its kaleidoscope -like display is a sight to behold. 

BY DANIEL P. RAY 

components. A voltage- divider net- 
work, formed by R1, R2, and C2, pro- 
vides a "dummy ground" for the op- 
amps, which is set at half the supply 
voltage. 

The microphone input, MICI, is fed 
through C3 and R4 to inverting ampli- 
fier U2 -a; the gain of U2 -a is controlled 
by potentiometer R5. The output of 
U2 -a is fed through C4 to the remain- 
ing op -amps (U2 -b, U2 -c, U2 -d), which 
are all configured as band -pass filters. 
Each filter is tuned to pass a different 
range of frequencies by its resistor /ca- 
pacitor combination. With the values 
shown, U2 -b, U2 -c, and U2 -d have 
center frequencies of roughly 100, 
1000, and 1500 Hz, respectively. 

Resistors R6, R9, and R12 control the 
bandwidth and gain of their respec- 
tive filter circuits, and can range in 
value from 10k to 15k. The output of U2- 
b is capacitively coupled via C11 to 

the input of U3, with R15 serving as the 
load resistor for U2 -b. That resistor also 
keeps U3's outputs from "floating" in 
the absence of a signal. Connected 
as shown, U3 uses its own internal volt- 
age reference to make a full -scale 
display of 1.2 volts. 

Each of the nine outputs of U3 (out- 
put 1 is not used) sinks four, series -con- 
nected (red) LED's. Op -amps U2 -c 
and U2 -d are similarly connected to 
U4 and U5, respectively driving green 
and yellow LED strings. Resistors R18, 
R19, and R20 control the brightness of 
their corresponding LED arrays, and 
must be adjusted accordingly; dif- 
ferent color LED's usually vary in bright- 
ness. A lower value resistor will make 
the LED's glow brighter. 

Power for the circuit is supplied by a 
500 -mA, 12 -15 -volt DC wall -pack 
transformer, via J1. The output of the 
transformer is filtered by Cl and regu- 

operation, the author used a 9 -volt 
DC, 500 -mA unit (that was once used 
to power an Atari 2600 video game 
system) in his prototype. (Scrounging 
is a way of life in hobby electronics.) A 
good, used wall transformer can be 
had for a dollar or two at garage 
sales, flea markets, or hamfests. Just 
be sure that the unit you consider has 
a DC output, and that J1 is chosen to 
mate with the wall transformer's out- 
put plug. 

It would be a good idea to assem- 
ble the printed- circuit portion of this 
circuit on an experimenter's bread- 
board before actually hard -wiring it. 

That way, you can determine the re- 
sistor values for R18, R19, and R20, and 
you can also select the frequency - 
determining components to set the 
flash rate of the circuit to your own 
liking. Resistors R6, R9, and R12 should 
be chosen to best balance the distri- 
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Fig. I. The Sonic Kaleidoscope is comprised of a 7809 9 -volt I -amp voltage regulator 
(UI), an LM324 quad op -amp (U2), and three LM3915 dot /bur display drivers 
(U3 -U5), accompanied by a handful of support components. 

button of colors in the display, and 
should not be less than 1Ok. Also keep 
in mind that the microphone's re- 
sponse to lower frequencies will be 
somewhat better when it is mounted 
inside the enclosure. 

Circuit Construction. The majority 
of the circuit elements for the Sonic 
Kaleidoscope were assembled on a 
printed- circuit board, measuring 
about 43/8 x 21/2 inches. The off -board 
components were connected to the 
board -mounted circuitry using wire - 
wrap techniques, however, point -to- 
point wiring can also be used. 

Figure 2 shows a full -size template 
for the author's printed- circuit pattern. 

Note that because of the many small 
contact points on the board, compo- 
nent holes must be drilled with a fine 
bit. A parts- placement diagram cor- 
responding to the template in Fig. 2 is 

shown in Fig. 3. 

Note that U1 (the 9 -volt regulator), 
although not apparent from Fig. 3, is 

mounted to the foil side; the large 
copper area of the printed- circuit 
board serves as a heat sink for U1. The 

output pin of U1 was leff extending 
through the component side of the 
board and is used as a wire -wrapping 
post for the LED supply bus. In assem- 
bling the project, the LED leads were 
cut to about 1/2 inch and some of the 
cut -off leads were then soldered to 

the board as wire -wrapping posts for 
connecting the off -board compo- 
nents. 

The remainder of the printed- circuit 
assembly is pretty straightforward; just 
make sure that the IC's, LED's, and 
electrolytics are correctly oriented. 
Note that all of the resistors are ver- 
tically mounted with the exception of 
R7, RIO, and R13. 

The Enclosure. The enclosure can 
be built from scratch or you can use 

any suitable enclosure of sufficient 
size, such as an old speaker box. The 

following instructions detail the con- 
struction of the author's prototype, 
which was designed to be hung on a 59 



wall, like a picture. Details on the con- 
struction of the author's custom -fitted 
enclosure are shown in Fig. 4. 

Starting with a 20 -inch square sheet 
of Ye -inch thick hardboard (or panell- 
ing), make a small pencil mark at the 
center point of each side. With a long 
straight -edge, draw a line between 
those points horizontally and ver- 
tically, dividing the board into four 
equal quadrants. Using a protractor, 
mark points at 30 and 60 degrees in 
each quadrant. (Doing so places 
each line of LED's exactly 30 degrees 
from its nearest neighbor.) 

Join those points through the cen- 
ter, extending them at least nine 
inches on either side of center. Mark 
nine points on each line at 1 -inch in- 
tervals. Using those points as the cen- 
ters, drill the LED mounting holes, using 
a 13/64 -inch drill bit. Drill a 25/64-inch hole 
in the center of the display for the 
microphone. (Put a scrap piece of 
two -by -four underneath as you drill, to 
avoid marring your workbench or ta- 
ble.) 

Cut four pieces of one -by -two 
strapping: two pieces 20 inches long 
and two pieces 181/2 inches long. 
From that, assemble a 20- by 20- inch 
frame (see Fig. 5), and then fasten the 
previously drilled hardboard to the 
frame, using small finishing nails. A 
hole should be drilled in one side of 
the frame for potentiometer R5, and 
another in the bottom for J1. Due to 
the thickness of the frame, you will 
probably have to counterbore the 
hole with a larger drill bit before drill- 
ing the mounting hole for R5. Likewise, 
you can mount J1 on a thin piece of 
metal or plastic, which can later be 
screwed in place over a larger hole. 

Next, paint the entire assembly, (flat 
black provides the best contrast), 
making sure to get some paint inside 
the LED mounting holes. Then when it 
comes time to mount the LED's, they 
can be press fit into the holes. 

Putting It Together. Place the com- 
pleted enclosure face -down on a 
couple of two -by -fours and press the 
LED's into place with all cathode leads 
(flat edge of the LED) facing toward 
the center of the board. If the fit is too 
tight, you can ream the holes by hand 
with a 3/16 -inch drill bit. Follow Figs. 6-8 
for the proper positioning of the dif- 
ferent color LED's. When all LED's are in 

60 place, start series wiring the red LED's 

in a spiderweb -like pattern as shown 
in Figs. 6-8. i 

Wire the LED's strings exactly as 

shown to keep connections to the cir- 
cuit board, which will be mounted in 
the lower left corner, as short as possi- 
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Fig. 2. The majority of the Sonic Kaleidoscope's elements were assembled on a 
printed- circuit board, measuring about 4' /x x 21 inches. Here is a full -size template 
of the author's printed -circuit pattern. Because of the many small contact points on the 
board, component holes must be drilled with a fine bit. 
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Fig. 3. Here's a parts -placement diagram corresponding to the template shown in Fig. 
2. Note that UI (the 9 -volt regulator), although not apparent from this diagram is 
mounted to the foil side; the large copper area of the printed- circuit board serves as a 
heat sink for Ul. 


