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The Fluke 79:

More Of A Good Thing

Maore high-performance features.
More advanced measurement capa-
bilities. More of the vital information
you need to troubleshoot even the
toughest problems — with both ana-
log and digital displays.

Meet the latest, greatest member
of our best selling 70 Series Il family
— the new Fluke 79 digital multimeter.

It picks up where the original fam-
ily left off. In fact, it's a quantum leap
forward — in performance, value and
affordability.

It's got the features you'd expect
from Fluke. Including high resolution.
Fast autoranging. Patented, automatic
Touch Hold". A quick continuity
beeper. Diode test. Automatic self-
test. Battery-conserving sleep mode
And it's just as rugged and reliable as
the rest of the 70 Series |1 family
Easy to operate, too — with one hand.

And thanks to the Fluke 79's
proprietary new integrated circuit
technology, that's only the beginning
When it comes to zeroing in on tough
electrical problems, the Fluke 79
leaves the competition behind:

Hz

Frequency: The Fluke 79's built-in frequency
counter lets you measure from below 1 Hz to
over 20 kHz. And while you view frequency on
the digital display, the analog bar graph shows
you AC voltage. So you can see if potentially
hazardous voltage is present.

! i
/ A

Fast 63-segment analog bar graph: The Fluke
79's bargraph moves as fast as the eye can see,
updating at a rate of 40 times per second to
simulate the functionality of an analog needte.
You get the high speed and high resolution you
need to detect peaking, nulling and trending.

&

Capacitance: No need to carry a separate
dedicated capacitance tester; the Fluke 79
measures capacitance from 10 pF to 9999 uF

4002

0-Ohms range: Our proprietary Lo-Ohms
nction lets you measure resistance as low as
.01 ohms. High noise rejection and a test lead
ero Calibration function make the Fluke 79
geal for detecting small resistance changes.

SMOOTHING

Smoothing™: Qur exclusive new Smoothing
ode gives you a stable digital readout for
nstable signals — by displaying the running
average of eight readings. No more |itter or
"digit rattle” due to noisy signals.
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Get a good thing going: To put
more meter to work for you —at a
price that works for you, too — head
for you nearest Fluke distributor. For
the name of your nearest distributor,
or for more product information, call
1-800-87-FLUKE.

The Fluke 79 comes with a
yellow holster and patented
Flex-Stand™ — easy to

hang from a door or pipe,

clip onto a belt or tool
kit, or stand at virtually
any viewing angle.
There's even storage
space for test leads.
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I TN Electropics

There's no doubt that we’ve all be-
come spoiled when it comes to mu-
sic—we’re used to having music
where ever we go. But whathappens
if you feel like listening to a CD in
your AM/FM/cassette-equipped
car? Or when you're mowing the
lawn but your personal portable
can't pick up your favorite radio sta-
tion? That's when our FM Stereo
Broadcaster comes in handy. The
versatile transmitter can take music
from any line-level audio source and
broadcast it anywhere within a 50
foot range. You can send audio from
: aportable CD player to your car ster-
g g eo, or from your home stereo to your

Walkman. Take a look at the project
on page 33, and see how many other
uses you can think of!

EIE":}'irnnLﬁ's
e

THE AUGUST ISSUE
GOES ON SALE
JULY 7.

BUILD AN ATV TRANSMITTER
Complete construction details for an amateur television trasmitter.

BUILD A TELEPHONE VOICE SCRAMBLER
Keep your phone conversations private!

NOTWORKING TO NETWORKING
An introduction to the hardware basics and benefits of LAN's.

PC-BASED TEST BENCH
Build an A/D converter that can be used as a low-frequency oscilloscope.

As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products,
techniques and scientific and technological developments. Because of possible variances in the quality and condition of
materials and workmanship used by readers ELECTRONICS NOW disclaims any responsibility for the safe and proper
functioning of reader-built projects based upon or from plans or information published in this magazine

Since some of the equipment and circuitry described in ELECTRONICS NOWmay relate to or be covered by U.S. patents,
ELECTRONICS NOW disclalms any llabllity for the infringement of such patents by the making. using, or selling of any such
equipment or circuitry, and suggests that anyone interested In such projects consult a patent attorney.
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FUNCTION GENERATOR .~
UNDER °500

1.600000000 MHz
AMP 20.00 SINE
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1 DC to 1.6 MHz 1 6 Modes - Continuous, Triggered,
Gated, Sweep, Hop, Burst

1 16 Programmable Memories

15 Output Waveforms - Sine, Square,
Triangle, Ramp, TTL

| Optional RS-485 Interface

nere's Model 2003, Synthesized Function Generator, the Choose from six operating modes and five waveforms.
latest state-of-the-art technology in test instruments. Set frequencies exactly to 10 digits of precision. The
Compare the functions and price with other brands. Rivals Model 2003 is equally at home on the bench with 16
models costing $2000 to $3000. The 2003 features stored set-ups or in test systems with its optional

menu-driven operation using a 32-character LCD
display. And selecting functions couldn't be
easier via the keypad or the rotary control knob.
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» RS-485 programmability. The most amazing
feature is the price. All this performance for
under $500. Order yours today!!
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EDITORIAL

EVERYTHING CHANGES

We live in a world of change. Nowhere is that
more true than in the world of electronics.
Although this magazine has always changed
to keep pace with the changes in electronics,
our name has remained unchanged for 44
years.

When Radio-Craft became Radio-Electronics
in 1948, we thought it was a final choice for a
new name. But earlier, in 1929, when we
changed from Radio News to Radio-Craft we
also believed that we had made a final
change.

And so, we now do it again. The name Radio-
Electronics no longer adequately describes
what this magazine is all about. As we
continue to change and evolve, we welcome
you to the era of Electronics Now.

If you take a few moments to think about it,
you can see that Electronics Now is what we
have really always been. Looking back | see
us having covered the very first days of
radio—evolving from our start in 1908 as
Modern Electrics to the Electrical
Experimenter in 1912. Yes, even then we were
Electronics Now. Even before the word
“electronics” had been coined.

In 1919 we started covering the birth of
commercial radio and told our readers how to
build their own receivers—crystal radios with
headphones, of course.

In 1927 we introduced the birth of television in
the pages of All About Television. In 1930
Radio-Craft listed 27 experimental TV stations
and in 1931, Television News came into being.
In 1937 Radio-Craft showed readers how to
build their own television receivers.

Then came FM radio, the consumer
electronics revolution—color TV, computers,
CB radio, high-fidelity, stereo, surround
sound, satellite TV, The VCR, videodisc, CD,
DAT, projection TV, cellular telephone, and

Radio-Electronics was always there—and
always will be.

Today we continue our evolution to the future.
Today we become Electronics Now. But
most important of all, even as we change, we
continue to be what we have always been:
your source of everything new and wonderful
that the modern world of electronics has
created for us. No matter where tomorrow
takes us, Electronics Now will be there, just
as Radio-Electronics, Radio-Craft, The
Electrical Experimenter, and Modern Electrics
have always been there—bringing you every
word of every new happening.

When the first ham operator transmits from
Mars, when the first solid-block electronic
device is sold, when the first 3-D holographic
display is ready for your video room,
Electronics Now will bring you the news.
Electronics Now will explain how it works.
Electronics Now will help you build your own.
Electronics Now will continue to be your
magazine. That is my promise. That is the
promise of our entire staff—the editors,
artists, production, circulation, advertising and
clerical people that bring this publication to
life.

So join with us now and come along with us
on our continuing journey into the 21st
century. Adventure with us from today into
tomorrow. We carry the banner of a proud
new name, but we also follow the dream and
tradition of the great magazines we have
always been. Come along with us on our
quest, our never-ending quest through the
world of electronics—from yesterday, through
today and on into tomorrow. Welcome
Electronics Now!

i? Larry Stecker, EHF/CET
Editor-in-Chief and Publisher




Take One of these GIANT Handbooks

for only $9.95

when you join the ELECTRONICS ENGINEERS’ BOOK CLUB

ELECTRONICS
ENGINEERS’
HANDBOOK,
Third Edition
Edited by D.G. Fink
and D. Christiansen

Completely revised,
expanded, and
updated, this third
edition of the desktop
reference is widely
considered the
definitive work in its
field covering all
aspects of today's
electronics engineer-
ing. Written and com-
piled by more than 170 experts, this giant
handbook shows you how to use the latest
design and cost-cutting solutions at work in the
industry today. You'll find a wealth of new
material on electronic systems design, computer
systems and digital recording, telecommunica-
tions, process control, laser technology, and
CAD of electronic circuits. It deals with the full
range of theory and practice, covering essential
principles, data, devices, components,
agsemblies, circuits, functions, and applications.
2,624 pages 1,800 illustrations
Book No. 9266H Hardcover

How the Club Works:

YOUR BENEFITS: You get one book for $8.95 plus shipping and
handling when you join. You keep on saving with discounts up
to 50% off as a member.

YOUR PROFESSIONAL BOOKSTORE BY MAIL: Every 3-4
weeks, you will receive the ELECTRONICS ENGINEERS' BOOK
CLUB News describing the Main Selection and Alternstes, as well
as bonus offers and special sales, with scores of titles to choose
from.

CLUB CONVENIENCE & EASY RISK-FREE TERMS: If you
want the Main Selection, do nothing and it will be sent to you
automatically. If you prefer another selection, or no selection at
all, simply indicate your choice on the reply form provided. You
will have at least 10 days to decide. As a member, you agree to
purchase at least 3 books within the next 2 years and msy resign
at any time thereafter. If not satisfied with your books, return
them within 10 days without obligation.

EXCEPTIONAL QUALITY: All books are quality publishers’ edi-
tions from ALL the publishers in the field especially selected by
our Editorial Board to ensure the information i3 reliable and
specific enough to meet your needs.

(Publishers’ Prices Shown) ©1992 EEBC, Blus Ridge Summit, PA 17294-0860

STANDARD HANDBOOK
FOR ELECTRICAL
ENGINEERS,
Twelfth Edition

Edited by D.G. Fink
and H.W. Beaty

This latest edition of
the long-popular,
widely-used classic
Handbook reflects the
many new changes in
the field including the
dramatic new
advances in computer
technology for power
industry manage-
ment, system plan-
ning, operation, plant
monitoring and con-
trol, design, and construction. Completely revis-
ed and updated, the Handbook thoroughly
covers the generat:on, transmission, distribu-
tion, control, conservation, and application of
electrical power. Features a new section on
project economics and important new material
on high-voltage transmission systems and con-
sumer end-user electrical energy.

2,416 pages 1,388 illustrations 430 tables

Book No. 020976 Hardcover

ELECTRONICS ENGINEERS’
I 00K CLUB
Blue Ridge Summit, PA 17294-0860

1YES! Please accept my membership in the Electronics Engineers’ Book Club
and send the volume indicated below, billing me $9.95. If not satisfied, | may
return the book within ten days without obligation and have my membership
cancelled. | agree to purchase at least 3 books at regular Club prices during
the next 2 years and may rasign any time thereafter. A shipping/handling charge
and sales tax will be added to all orders.

[0 #9255H Electronics Enginears’ Handbook, Third Edition

[0 #020975 Standard Handbook for Electrical Engineers, Twelfth Edition

Name

Address
City __
State __2Zip Phone _

Valig for new members only. Foreign applicants will receive special ordering instructions. Canada must remit
in U.S. currency. This order subject 1o acceptance by the EEBC RPIF79:
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A review of the latest happenings in electronics.

Ghost-busters

Multipath distortion—or ghost-
ing—has been a problem since the
introduction of television. Ghost im-
ages occur when a weaker echo or
reflection travels over either a lon-
ger or shorter path than the original
signal and reaches the receiver out-
of-phase with the prime signal. The
National Association of Broad-
casters recently completed field
tests of ghost-canceling systems
from AT&T/Zenith, the Broadcast

| Technology Association of Japan,

David Sarnoff Research Center/
Thomson Consumer Electronics,
Philips Laboratories, and Samsung
Electronics.

The tests were conducted by
three Washington DC TV sta-
tions—one VHF and two UHF. They
took place at 106 measurement
sites—70% in strong-signal recep-

tion areas and 30% in weak-signal |

areas and 318 tests were per-
formed. According to the NAB re-
port, “the Philips system con-
sistently exhibited superior perfor
mance relative to the other four
systems.”

Philips Laboratories (Briarcliff

PHILIPS VIDEO GHOST CANCELLER for television sets (center) eliminates the ghosts
that appear on TV screen at left so they look like the sharp picture at right.

Manor, NY) recently demonstrated
its Ghost Canceliation System,
which was developed in coopera-
tion with Philips Consumer Elec-
tronics Company (Greeneville, TN)
and Magnavox CATV Systems
(Manlius, NY). The system depends
on a ghost cancellation reference
(GCR) signal that eliminates moving
ghosts as well as ghosts in weak-
signal and noisy reception areas.
The GCR signal is sent during the
blanked portion of the TV raster.
When it reaches the receiver, the
reference signal has undergone the
same ghosting distortions as the TV
picture.

A processor integrated circuit
analyzes the distortions and calcu-
lates corrections, and filter ICs per
form cancellation. Two generations
of ghost filter chips capable of can-
celing many strong ghosts simuita-
neously have been developed. The
first generation filter chips are being
produced by VLS| Technology. Sec-
ond-generation chips, jointly de-
signed by TLW, a Boston consulting
firm, and Hewlett-Packard, are
being manufactured by HP.

The system also includes a pro-

totype Philips deghoster, firmware
that was found to be reliable in
NAB's tests. Philips’ scientists de-
veloped mathematical aigorithms
and processing software to control
the hardware.

The Advanced Television Sys-
tems Committee is scheduled to
select the standard GCR for the
United States in a few months.
Meanwhile, Philips Consumer Elec-
tronics Company and Magnavox are
working to include the Philips Ghost
Cancellation System in their Philips,
Magnavox, and Sylvania color TV
receivers. Magnavox CATV Sys
tems will begin selling the VECTOR
video echo canceler in May. Ac-
cording to Magnavox CATV, it will
provide ghost-free TV reception for
cable TV subscribers

Digital major-league
broadcast

CBS Radio broadcast the Cincin-
nati Reds’ opening game at
Riverfront Stadium to start its 17th
season of Game of the Week
coverage. However, this time there
was a difference: advanced digital

| broadcast technology was tried.

The result was crisper sound for the
fans and a large savings for CBS.
Traditional satellite and long-dis-
tance voice circuits require an on-
site satellite truck, an army of tech-
nicians, and as many as four satel-
lites to complete the long-distance
feeds between New York and the
stadium. All this costs about $2500
per feed. By contrast, the new CBS
approach depends on on MCl Com-
munications’ Switched 56 full-du-
plex digital service for transmission
of its broadcasts from major league
ball parks around the country to its
New York facilities. The an-
nouncer’s voice is digitized and
compressed before it is sent over

| MCi's digital network at about the

same cost as a regular phone call.
Switched 56 circuits are installed
at each of the major league ball-
Continued on page 50
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Whenever you need electronic products, make
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The sponsors of this message know how
important it is — to us and to your MRP — to
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What's new in the fast-changing video industry.

DAVID LACHENBRUCH

® Movies on CD’s. In a little-
noted but historic event last March,
Philips demonstrated full-motion
video of at least VHS quality on a
standard compact disc. Spectators
at the International Conference and
Exposition on Multimedia and CD-
ROM in San Francisco gasped at
the quality of the moving images
presented in the CD-Interactive
(CD-I) demonstration. Philips,
which is now selling CD-l players
and discs without full motion, hinted
that the future discs could ultimately
be used for movies, music video,
and full-motion games in the home.

The CD-l players currently being
sold in the United States are de-
signed to accept a plug-in adaptor
for full-motion video, which is due
late this year, at an unannounced
price, and the next model CD-| play-
er is expected to have full motion
built in. Because the maximum play-
ing time of a CD is 72 minutes, the
CD-I's application as a movie medi-
um would depend on the future in-
troduction of a CD-l changer. That
product is believed to be under de-
velopment, but Philips won't com-
ment on that project.

® HDTV landmark. The first live,
over-the-air broadcast of a digital
high-definition TV system was re-
ceived in the United States Capitol
Building, fitting for the momentous
occasion. The system, DigiCipher
developed by General Instrument
end MIT, is one of five systems
being evaluated by the FCC's Ad-
vanced TV Advisory Committee.
The signal originated at WETA-TV,
Washington's Public TV station, op-
erating at about 2% of the station's
normal power. One prime require-
ment for digital TV is low-power
transmission.

The station broadcast a pre-
recorded program from a high-defi-
nition 1ape player. In the audience at
the Capitol were about 50 people,
including Speaker of the House
Foley and four FCC commissioners.

They viewed the broadcast on a 65-
inch Hitachi projection set and two
28-inch Sony direct-view monitors.
The broadcast was also suc-
cessfully carried by the Capitol Hill
Cable System. The demonstration
proved that digital HDTV broadcast-
ing is feasible. The other three pro-
posed digital HDTV systems have
been demonstrated in prototype
closed-circuit operation, but not in
on-the-air broadcasts. DigiCipher
was the first digital HDTV system to
be tested by the Advanced TV Test
Center in prior to an FCC decision.

® The timetable slips. There
was bad as well as good news on
the HDTV front. In an interim report,
the FCC's Advanced TV Advisory
Committee said that the timetable
for testing proposed systems by
the Advanced TV Test Center had
slipped by more than four months.
Under the new timetable the com-
mittee plans to recommend the win-
ning system, based on its lab tests,
by early February 1993. The decison
had been originally scheduled for
September 30, 1992. The system
that performs best in the test cen-
ter's lab tests will be field tested in
an actual broadcast from Charlotte,
NC. Field testing is expected to be
complete by June of 1993. The run-
ner-up system will also be field test-
ed if problems develop with the
winning system. The FCC will make
its decision shortly thereafter.

e HDTV sets—how soon?
FCC Chairman Alfred Sikes fore-
cast that despite slippage inits test-
ing timetable, the public will be able
to buy HDTV sets between
mid-1995 and mid-1996. But the
question of when and how much still
remains hotly debated. Roy Pollack
of Fordham University, formerly ex-
ecutive vice president at RCA in
charge of its electronics business,
told a recent seminar that such fore-
casts are “an unfortunate example
of hype and wishful thinking.” Sol-

omon Buchsbaum, senior vice pres-
ident of AT&T's Bell Laboratories,
reported that he saw “no reason
HDTV should cost any more than a
set built with today's technology five
to 10 years from now.” However, ke
conditioned his forecast on con-
tinuing progress in the manufacture
of low-cost, flat-panel LCD displays
suitable for HDTV as replacements
for the cathode-ray tube.

Another concem is how socn TV
stations will begin adding the HDTV
high-definition channels that they
have been granted. A real possibility
exists that HDTV will begin on cable
or satellite rather than as direct TV
broadcasts. Commenting on esti-
mates that it might take five to eight
years for HDTV sets to reach 1%
penetration of U.S. homes, Stanley
Hubbard, head of the forthcoming
50-channel U.S. Satellite Broad-
casting Company, noted that no lo-
cal station could afford to broadcast
to only 1% of its viewing area. How-
ever, he said 1% of the viewing pop-
ulation would be a profitable
audience for one channel of a satel-
lite system covering the entire
United States.

¢ More ghost-busting. Shortly
after engineering tests by the Na-
tional Association of Broadcasters
proclaimed that the Philips ghost-
canceling system was “superior in
every respect” to its four com-
petitors, Cable TV Laboratories re-
ported on its own tests. It found that
the rival system submitted by David
Sarnoff Research Center per-
formed best “‘in virtually every
test.” The conflict in the findings
raised a question about whose
tests are better. Was the Philips
system better at canceling the
widely spaced ghosts typical of
broadcast TV, whereas the Sarnoff
system fared better with the closely
spaced ghosts typical of cable TV?
The industry eventually expects to
select a single system for both
broadcast and cable. R-E




Countcersurveillance

Never before has so much

professional information on the art

of detecting and eliminating
electronic snooping devices—and

how to defend against experienced

information thieves—been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again.

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

Wake up! 1If you are not the victim,
then you are surrounded by countless vic-
tims who need your help if you know how
to discover telephone taps, locate bugs, or
“sweep” a room clean.

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

Foiling Information Thieves

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

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

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

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

Stolen Information

The open taps from where the informa-
tion pours out may be from FAXS, com-
puter communications, telephone calls,
and everyday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
formation drain. Basic telephone use cou-
pled with the users understanding that
someone may be listening or recording
vita] data and information greatly reduces
the opportunity for others to purloin
meaningful information.

e
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I Please rush my copy of the Countensurveillance Technigues
: Video VHS Cassette for a total cost of $53 95 cach (which
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The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling telephone
communications. In fact, do you know
how to look for a bug, where to look for a
bug, and what to do when you find it?

Bugs of a very small size are easy to
build and they can be placed quickly ina
matter of seconds, in any object or room.
Today you may have used a telephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the telephone. The sec-
ond bug placates the investigator when
he finds the real thing! And the third bug
is found only by the professional, who
continued to search just in case there were
more bugs.

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

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

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

The Dollars You Save

To obtain the information contained in
the video VHS cassette, you would attend
a professional seminar costing $350-750
and possibly pay hundreds of dollars more
if you had to travel to a distant city to
actend. Now, for only $49.95 (plus
$4.00 P&H) you can view Countersur-
veillance Techniques at home and take
refresher views often. To obtain your
cepy, complete the coupon below or call
toll free.
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PICK UP THE BEAT

What kind of pickup device
would | need to display a heart-
beat on my oscilloscope? I've
tried a stethoscope with an elec-
tret mike and a preamp, but was
unable to pick up anything.—C.
Tracey, Marion, VA

A standard oscilloscope isn’t
really the best display device for
heartbeats because the per-
sistence of the phosphor used in
most CRT's isn't very high. That's a
factor because, at an average of 70
beats per minute, you'd have to
have the trace speed down some-
where about one sweep per sec-
ond. A digital scope would be much
better because the waveform could
be stored and displayed until the
next heartbeat was detected.

Regardless of the kind of scope
you use, designing a pickup is a
common problem. I'm surprised you
weren't able to use the mike-and-
stethoscope approach because
there's no reason why you can’t am-
plify the audio signal enough to
meet the voltage requirements of
most oscilloscopes. You didn’'t
send in the circuit you used, but I'd
be willing to bet that a bit of redesign
would be in order.

If you want to raise the detected
signal to logic levels, you can use
the circuit shown in Fig. 1. It's the
front end of a pulse meter | built
some years ago, and it has worked
reliably since then. The circuit is in-
teresting because it uses an in-
frared detector as the pickup. The
detector can be put anywhere on
the body, but the best places are at
the body’s pulse points such as the
neck or wrist.

When the heart pumps, there's an
increase in blood volume in all the
arteries of the body—from the ma-
jor ones at the pulse points down to
the small capillaries under the skin.
The difference in blood density
causes a change in the infrared re-
flectivity of the skin, and that can be
detected by any phototransistor
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FIG. 1—TO RAISE A HEARTBEAT SIGNAL to logic levels, you can use this circuit. The
infrared detector can be put anywhere on the body. When the heart pumps, the
increase in blood volume causes a change in the infrared reflectivity of the skin, which
can be detected by any infrared phototransistor.

whose bandwidth extends into the
infrared region.

The device | used as the detector
was an F104 made originally by Fair-
child. It's an infrared emitter ard
phototransistor mounted in a singie
plastic package. The openings for
each part of the device, as shown in
Fig. 2, face in the same direction so
that the phototransistor can see the
emitter’s light only if it's reflected off
a surface. When you put it against
the skin, the infrared light pene-
trates the skin and the phototran-
sistor senses the reflected changes
in blood density each time the heart
pumps a new volume of blood into
the arteries.

The output of the circuit is high
enough to function as the trigger
signal for a standard 555, so you
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FIG. 2—BECAUSE THE OPENINGS for
the infrared emitter and phototransistor
face the same direction, the phototran-
sistor can see the emitter’s light only if
it's reflected from a surface.

shouldn’t have any trouble seeing it
with an oscilloscope. If your scope's
inputs are good enough, you might
be able to pick up the signal off the
collector of Q2 (or even right off the
collector of the phototransistor),
and get rid of the rest of the circuit.
Good luck.

VIDEO MIXER
I have a video camera and a
computer with a composite vid-
eo output that 've been trying to
mix together to get special
effects. Is there some simple
way that | can do that? I've tried
several methods but haven’'t
had any luck so far.—E.
Guerard, Montreal, CA
Mixing video is very, very different
from mixing audio. The video signal,
as I've mentioned here on numer
ous occasions, is one of the most
complex waveforms that exist.
Each line of video has both a data
area (the picture), and a control area
(the horizontal interval), as shown in
Fig. 3. What you want to do when
you mix two or more signals to-
gether is to combine the picture
areas but still use only a single con-
trol area. Because the control area
tells the TV where to turn on the
electron beam on the right side of
Continued on page 72
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Hitachi RSO Series HITACHI COMPACT SERIES SCOPES
(Portable Real-time Digital Storage Oscilloscopes) SPECIAL BUY This sertes provides many new functions such as CRT
VC-6023 - 20MHz, 20MS/s $1,695 - - Readout, Cursor measurements (V-1085/1065A/665A), Fre-
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measurements. These scopes enable more accufate, V-525 - CRT Readout, Cursor Meas. $995 V-1065A - 100MHz, DT, w/cursor $1,649
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* Dual Trace |, analog/Digital Scope
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* (2) 1x, 10x Probes included l
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MIDI COMPATIBILITY QUESTIONS

Judging from reader reaction, my
article, "MIDI Interface For Your
PC" (Radio-Electronics, March
1992) has been well-received and
has introduced a lot of people to
MIDI. But some reservations have
been expressed over the interface

not being MPU-401 compatible.

Maybe some readers have gotten
the impression that the interface
can be used only with the Voyetra
software that was available pack-
aged with the card. That is not at all
the case. For example, many read-
ers have asked if the interface can
be used with Cakewalk (another
popular sequencer/editor) or Music
Printer Plus (a popular program for
printing musical scores from MIDI
data) or with numerous other pro-
grams, and the answer is yes.

Some readers may have gotten
the idea that since a PCM68 inter-
face does not appear on the set-up
menu of software that they already
own, the software will not support
this card. That is usually a case of
the PCMB68 not existing at the time
the software was published, and
most publishers will be happy to
supply the appropriate drivers for
the card if asked. Some packages
will list a CMS-101 interface on their
menu of options; that selection will
generally drive the first port of the
Radio-Electronics card (the
second port doesn’t exist on a
CMS-101).

Kits presently shipped by PAIA
include a disk that has, in addition to
shareware toys and tools, VAPI driv-
ers for the interface. Many software
packages are VAPI| compatible, and
those drivers allow the user to ex-
ploit both ports of the PCM68 with-
out having to go to the publisher for
revisions. By the time this letter ap-
pears in print, that disk will also in-
clude drivers that run under
Windows 3.1.

It's true that software packages
that can use only an MPU-401 or
clone for an interface will not be able

__LETTERS

to drive the PCM68. Fortunately,
the number of programs that are so
narrow in their scope of supportis a
small and dwindling part of an other-
wise expanding applications base.
You can see why: A comparable sit-
uation would be a word processor
that worked with only one kind of
printer.

When you're running a program
like Multi-Media extended Harvard
Graphics running under Windows
3.1 with your Radio-Electronics
interface, are you really so con-
cerned that it's not compatible with
MPU-4017?

JOHN SIMONTON

ZEROING IN

The response to J. Mullane’s
question concerning electronic dice
(""Skip the Zero,” Ask R-E, Radio-
Electronics, April 1992) drew an
avalanche of mail from our on-the-
ball readers. Below is a sampling of
some suggestions for improved,
easier solutions to Mr. Mullane's di-
lemma.—Editor

The problem is the 7490; it's the
wrong one. Mr. Mullane simply
needs to drop in a presettable coun-
ter in its place. | recommend a
74161 as illustrated in Fig. 1; others
are also suitable. Simply enter the
lowest or starting number on the
preset inputs via grounds and pullup
resistors. Then decode the outputs
for the highest or ending number
with simple gates to trigger the pre-
set load pin of the counter. The fol-
lowing clock pulse simply starts the
count over.

Although EPROM’s might be
cheap, this is cheaper. If the reader’s
skills were at the level where he
might have a PROM burner,
chances are he wouldn't need to
write you. This solution seems more
suited to his needs. Furthermore,
your assertion that someone "inter-
ested in electronics” should really
have a PROM bumer on the bench
seems inappropriate. My daily work
in high-power audio, power control,

A B C D ENABLE

T

74161 ENI:,BLE

LOAD

e

Fig. 1—One reader’s 74161 solution to
“Skip the Zero.”

and video display seldom requires
the use of ROM’s, even though my
interest level is high, thank you very
much. There's much more to life
than computers.

T.M. ENZO

East Lansing, Ml

What is referred to in the fifth
paragraph of your response to Mr.
Mullane as a major engineering
problem actually can be solved with
one 7483 4-bit adder. Also, the
problem of getting the 7490 to reset
after a count of six pulses can be
solved by using the first three
stages of a 7492, as shown in Fig. 2.
The idea is to add one to each cou-
nt, which is easy with a 7483; with-
out it, we would have a major
engineering problem. Thanks for an
interesting column.

RODGER ROSENBAUM
Seattle, WA

If Mr. Mullane could get by with
six LED’s instead of a seven-seg-
ment display, | suggest he use a
4017 or 4022 counter and connect
the Q6 output to the clear input.
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ing at the destination of your choice. Now did we get your at-
lention?

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, we'll send
you a booklet of 40 coupons and a catalog listing our current
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You get that big free lodging for 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
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Fig. 2—A reader’s 7492 and 7483 solu-
tion to “Skip the Zero” that appeared in
April's Ask R-E.

Then consider QO to be 1 and Q1 to
be 1, and so on. If he must have a
seven-segment indicator, he could
use a 74HC283 to increase the
counter 7490 output by one.
EIICHI TAKARADA

Rockford, IL

The ROM is the hard way to do it.
The zero can be skipped with a
74163 counter. When it reachers

the end of the count you are inter-
ested in, just pre-load a 1. Another
way to solve the problemis touse a
4-bit adder between the 7490 and
the 9368. | think both ways are easi-
er than programming an EPROM.
TOM LEWIS

Ft. Lauderdale, FL

A quick trip to my trusty TTL data
book revealed that there is a one-
chip solution to the problem de-
scribed. That chip is the 7483 4-bit
adder. It is a common, inexpensive
chip that's readily available from
mail-order suppliers.

To use the 7483, take the outputs
of the 7490 counter and use them
as the A data inputs. Set the B data
inputs so that bit O is tied high and
bits 1-3 are tied low. Also, be sure
to tie the CO input low. The chip will
then add 1 to the 7490 count and
output the sum. Then use this sum
to both drive the 9386 decoder
AND to provide the inputs (bits 0—2)
to the AND gates used to reset the
7490. When the 7490 reaches the

count of 6, the 7483 adder will out-
put a 7, creating the needed reset
pulse.

GEORGE BARBER

Fort Worth, TX

Your suggestion is overkill. If you
carefully read a 7490's function ta-
ble, you'd see that the chip has two
R9 inputs. When both of those in-
puts are high, the 7490 will be set to
9. The 7490's QD is not used be-
cause the count number that the
dice need is from 1 to 6. Thus, set 9
equivalent to 1. Then use a three-
input AND gate to decode QA, OB,
and QC. The output of the AND
gate is sent to two R9's. That con-
nection can guarantee that the
counter number is always between
1 and 6.

YONGPING XIA
Torrance, CA

As an out-of-work EE, | now have
the time to think up alternate solu-
tions to the ones given in Ask R-E. |
guess it's the equivalent of out-of-

Differential
Oscilloscope
Probe

An active probe for making
differential measurements
with any oscilloscope

» Safe - make floating measure-

ments with oscilloscope
grounded

+ Easy to use - small, light, with
internal battery

« Simple - needs no isolation
amplifier

+ 15 MHz bandwidth

« For power supplies, large
motor drives and similar
applications

Model ADF15- $375

pris e 11

9178 Brown Deer Road ¢ San Diego, CA 92121
TEL: (619) 552-2090 « FAX: (619) 535-1260

Toll Free 1-800-368-5719

" Model WS-10
Windstation
$129.50

PLUG @"INTD
THE WEATHER

The W$-10 Windstation roof-top sensor plugs
directly into the PC Game Port. It sends
you immediate measurements of your local
weather patterns. Wind speed, directionand
gust value data are continuously displayed.
Outside temperature, 24 hour extremes and
windchill valuesare optional.
Months of information can be
stored for viewing, plotting
and analysis. To plug into the
weather, call the order line:

12036 Nevada City Hwy.
Grass Valley, CA 95945
(916) 274-8100

Fax (916) 273-6429
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work writers doing crossword
puzzles. | came up with two alter-
native solutions for Mr. Mullane’s
dilemma.

The cheapest would be to use a
90-cent 74190 chip instead of the
7490 (Fig. 3). That would allowa 1 to
be loaded at the instant a 7 is
reached. The 7 would never show
for any appreciable amount of
time—only long enough to cause

74190 Irv Vee
1 16
LM Veo - 210K
] oUT, INA 14
ouT,  Clk —
py LS el [ I
ENABLE = CLKIN
5 12
DOWN/UP £
= 6 —[11
21out ¢ [0AD]
Tlour 0 v [0
_Li GND  IND %
'/374L810

Fig. 3—A reader’s 74192 substitution so-
lution to “‘Skip the Zero” that appeared
in April's Ask R-E.

the 1 to load. (A 30-cent, 3-input
NAND would also be required.)

Another solution is a little more
expensive than yours, but | feel that
it would be the most elegant solu-
tion that could be accomplished
with a single chip (not including
clock). I'm of the opinion that this
problem is screaming for a PAL so-
lution. | thing that, unless a hobbyist
were seriously into micro-
processor/controllers, that a PAL
programmer would be a better in-
vestment (albeit more expensive)
than an EPROM programmer.

| love Radio-Electronics—it's
both informational and educational,
and | save each issue for reference.
THOMAS HOLLOWAY
Miami, FL

A DOG-GONE GOOD ARTICLE
The article “"Remote Control for
your Dog" (Radio-Electronics,
April 1992) caught my attention. |
am anxious to build that unit as |,
too, am one of the unfortunate few
who have a semi-uncontrollable ca-
Continued on page 73
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B+K PRECISION frequency counters are

conservatively rated and designed for accuracy.

Before you buy a counter, compare specs and ask questions. .. Does high-in

sensitivity come at the expense of false readings with no input? Is time base drift

specified per year, or just per month2 From 0° to 50°C, or only at room temperature?

B+K PREGSION's rugged, lab-grade counters have guaranteed specs. They/ll

perform as promised, every tim=. You can count on B+K!

1.3GHz 8-digit 175 MHz B-digit

Multifunction Counter Universal Counter

B Frequency, period, period average, M F-equency, period, period average,
and to-alize functions totalize, frequency ratio, and

® 1.0PPPM TCXOtime base time-interval function

® 10 mV rms max. sensitivity ® 10PPM -ime base

® Optional accessory antenna B 20 mV rms mox. sensitivity

@ 0.1 Hzmox. resolution m Optional accessory antenna

® Remore start-stop B 0.1 Hzmax. resolution

Model 1€56 $495.00 Model 1823 $395.00

For detailed specifications on the complete line of B—K PRECISION frequency

counters orimmediate delivery, contact your local cistributor or B+K PRECISION.

m # ® Domestic and International Sales
\ \ ¥ 8470W. Cortland St., Chicago. IL 60635

MAXTEC INTERNATIONAL CORP.  312_889-1448 ¢+ FAX: 312-794-9740

For information only . For sales assistance
circle 77 on free information card. circle 210 on free information card.

r-------------------

NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS:

Home study course shows you how
to make good money in VCR repair.

An amazing fact: you can
do more than four out of five
VCR repairs with ordinary
tools and basic fix-it proce-
dures. Our home study pro-
gram shows you how.

Learn all of the systems,
mechanisms, and parts of
almost all brands of VCRs.
With no expensive instru-
ments. No complicated elec-
tronics. No fancy workshop. | e
The step-by-step texts and -
close personal attention from your instructor make learning easy.

s Texts, course materials, and tool kit are sent to your

..ﬁ.

S home. Graduate ready to make up to $50.00 or more

per hour in your own spare-time or full-time business.
imcoe

Send today for your free career
hooklet. Or call 800-223-4542

Name
Address
City

The School of VCR Repair

2245 Perimeter Park, Dept. VH342 Atlanta, Georgia 30341
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Only NRI assures your

today’s

uccess comes to those who know how to get

the most from today’s electronics. And the

best-paying electronics jobs go to people
who have the hands-on skills to install, trouble-
shoot, diagnose, service, and maintain high-tech
products and systems.

Now, choose from NRI at-home training in
Microcomputer Servicing, TV/Video/Audio Servic-
ing, Telecommunications, Electronic Music Tech-
nology, or Security Electronics...and get the know-
how you need to move into a new job, advance in
your career, even start a business of your own!

1 Train for a high-paying
m career as a computer service
technician

Jobs for computer service technicians will almost double in
the next 10 years, according to Department of Labor
statistics, making computer service one of the fastest-
growing fields in the nation. Now with NRI, you can cash
in on this opportunity — either as a full-time industry
technician or in a computer service business of your own

Get inside a powerful
386sx/20 MHz
mini-tower computer
system!

NRI gives you practical,
real-world experience with
the latest in electronics
and computer technology.
Today, that means you get
inside the powerful new
West Coast 386sx computer
system, the centerpiece of
your hands-on training. As you actually assemble this
I meg RAM, 32-bit CPU computer from the keyboard up,
you perform hands-on experiments and demonstrations
that make theory come alive!

Your total computer system includes a 101-key
“intelligent” keyboard, 14" high-resolution monitor, 1.2
meg high-density floppy drive, 40 meg IDE hard drive, MS-
DOS, GW-BASIC, and Microsoft Works, all yours to train
with and keep. But that’s not all

Train with state-of-the-art diagnostic
hardware and software

Your NRI training now also includes a remarkable diagnos-
tic package that allows you to quickly locate and correct
defects in IBM XT, AT, 80286/80386, and compatible
computers. Using your QuickTech diagnostic software

and R.A.C.E.R. plug-in diagnostic card, you master today's
high-tech computer troubleshooting skills.

best-paying

S 4
NEW!
386sx

mini-tower

computer!

.

Start a money-making

2- career in TV/video/audio
servicing

Consumers of video/audio equipment will spend over $26
billion by 1995 as the demand grows for increasingly
sophisticated technology. Now you can cash in on today’s
new opportunities in video/audio servicing as you learn to
troubleshoot and service a full range of TV, video. and
audio equipment.

13" color TV, programmable VCR,
and integrated audio rack system included!

NRI training starts by giving you a firm grounding in
electronics fundamentals, then moves you ahead with
advanced coverage of digital controls, CDs and digital
audio tape players, high-tech TV systems, cable TV, VCRs,
camcorders, and more.

Best of all, you get first-hand experience by working
with all this state-of-the-art equipment: a 13" color TV with
remote, a programmable VCR, and an integrated audio
system including AM/FM tuner, 100 watt amplifier, CD
player, dual cassette player, turntable, speakers, and audio
rack cabinet...all yours to train with and keep!



success in f

electronics

Prepare for a
m careerin

telecommunications

Some of today’s hottest jobs in
electronics are in telecommuni-
cations, where an explosion of
new technologies is creating unlimited opportunities for the
trained technician.

Now with NRI hands-on training, you can get a fast
start in this exciting field...as you explore everything from
satellite and cellular technologies to analog and digital
switching systems, local area networks, fiber optics,
modems, multiplexers, and more.

AT-compatible computer,
fax modem included!

NRI prepares you thoroughly for today’s telecommunica-
tions opportunities by giving you practical experience with
real-world equipment you keep.

You actually assemble your own data communications
system, featuring an 1BM PC/AT-compatible computer,
2400 baud fax modem, diagnostic breakout board,
communications software, 40 meg IDE hard
disk drive, near-letter-quality printer,
and access to NRI's exclusive
communications network

4- own computer-
controlled music center!

Enthusiasts everywhere are discovering the
excitement of today’s electronic music
technology. At the heart of the excitement is

ive of
careers

5 Make good
= money in 3
security electronics = o

Last year, Americans spent over
$17 billion on security services
and equipment. For you, this new

consumer demand means a breakthrough opportunity to
start a high-paying career — even a business of your own
— installing, servicing, and maintaining residential and
commercial security systems.

Hands-on equipment for training

and for use in your own home and auto
You train with and keep a closed-circuit TV system, fire/
intrusion alarm, remote entry keypad, remote control auto
alarm, and much more. Best of all, you actually safeguard
your own property while gaining the expertise you need to
make money as today’s expert security electronics
technician.

Your FREE catalog tells more... send today!

Discover how you can make it big in the electronics field
of your choice. Just send today for a free,
full-color catalog filled with all the facts
about NRI's innovative, hands-on training in
electronics.

If the coupon is missing, write to NRI
School of Electronics, McGraw-Hill
Continuing Education Center, 4401
Connecticut Avenue, NW, Washington,
DC 20008.

IBM. PC. XT. and AT are registered trademarks of I1BM Corp
QuickTech and RA CE R are registered trademarks of Ultra-X.

Inc West Coast 1s a member of the Syntax Group

SEND TODAY FOR YOUR FREE NRI CATALOG!

MIDI (Musical Instrument Digital Interface), an ”ﬁ g,v,r
i i . i g For career courses
e | e e FIF [ ] |
peripherals I 4401 Connecticut Avenue, NW, Washington, DC 20008 check for details. I
Now you can get in on the ground floor of ¥ Check one FREE catalog only:  Other Career Courses:
this multibillion-doilar industry with NRI i [ MICROCOMPUTER SERVICING  [J Computer Programming  [J PC Applications |
training in Electronic Music Technology. ' [0 TV/VIDEO/AUDIO SERVICING [ Industrial Electronics & Specialist |
(] TELECOMMUNICATIONS Robotics O Bookkeeping &
Get to the heart of today’s O eLecTroNiC MUSIC O Basic Electronics Accounting |
MIDI technology |  TECHNOLOGY O Programming in C+ + |
Only NRI gives you hands-on experience with || 1 SECURITY ELECTRONICS AL DA |
the equipment that’s revolutionizing the music I |
industry — an Atari 1040ST computer with l - x 0
built-in' MIDI ports, Casio synthesizer with | Name (please print) ge
advanced MIDI operations, and ingenious MIDI | i
software that links computer keyboard to i Address i
synthesizer keyboard. Best of all, NRI gives
you the knowledge and skills to use, program, | City/State/Zip Accredited Member, National Home Study Council 3072 I
and service this extraordinary equipment! e o o o o o o o o o - - - - ]
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FREE CATALOG! ELECTRONIC TOOLS &
TEST EQUIPMENT—Jensen'’s new Master
Catalog, available free, presents major brand
name electronics tools, tool kits, and test in-
struments, plus unique, hard-to-find products
for assembly and repair and custom field ser-
vice kits available only from Jensen. All fully
described and illustrated. Enjoy free technical
support and rapid, post-paid delivery any-
where in the Continental USA. JENSEN
TOOLS, INC., 7815 S. 46th St., Phoenix, AZ
85044. Phone: 602-968-6231; FAX
1-800-366-9662.

TOOLPAK BY PAKTEK. Save time, effort,
and frustration by organizing your most im-
portant tools, in over 100 specially designed
tool pockets and panels, made from durable,
Cordura nylon. Patent pending. ® Three zip-
pered compartments hold 100 tools @ Six
panels that fold-out for easy tool access @
Large map/diagram pocket ® Quick-release
trouble-light loop @ Two outer pockets ® Back-
pack straps e Attaché handles for carrying
unzipped. $89.97. Credit card & COD orders
call 1-800-258-8458 or send $89.97 + $4.00
S&Hto PAKTEKINC., 7307 82nd St. Ct. SW,
Tacoma, WA 98498.
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TWO TRANSMITTERS IN ONE! 5 MINUTE
ASSEMBLY! MONEYBACK GUARANTEE!
New Law Enforcement grade device on a
single chip is the most sensitive, powerful,
stable room transmitter you can buy. Uses
any 3V-12V battery. Or attach to telephone
line to monitor all telephone conversations
over 1 mile away without batteries! 100mW
output! 80-130MHZ. Receive on any FM radio
or wideband scanner. VT-75 microtransmitter.
$49.95 + 1.50 S&H. VISA, MC, MO. COD's
add $4.00. DECO INDUSTRIES, Box 607,
Bedtford Hills, NY 10507. 1-800-759-5553.
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TEST DRIVE YOUR DESIGN WITH THE
t2PC BOARD HIGH PERFORMANCE FRE-
QUENCY GENERATOR. This inexpensive
test board generates clock signals that emu-
late virtually any crystal can oscillator. Output
frequency is controlled through parallel port
of standard PC. Select any frequency from
320K Hz to 120MHz with Configuration Con-
trol Program. Only $69.95 + $5.00 S + H.
Calltoll free order line 1-800-669-0557 (VISA/
MC) or send check to IC DESIGNS, 12020
113th Ave NE, Kirkland, WA 98034.
CIRCLE 194 ON FREE INFORMATION CARD

GBIP
STANDARD

JYEAR
WARRARTY,

$495 FOR A PROGRAMMABLE DC
POWER SUPPLY IS NOW A REALITY!
e GPIB Interface Standard ® Output Voltage/
Current Programming & Readback @ Local &
Remote GPIB Operations ® Remote Sense
Function @ Programmable Overvoltage and
Overcurrent Protection @ Software Calibra-
tion ® Superior Line/Load Regulation
e Qutput Enable/Disable ® 3 Year Warranty.
FREE Orientation Video available. For ce-
tails, call: AMERICAN RELIANCE INC.
800-654-9838 FAX: 818-575-0801.
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CREATE INTELLIGENT PROJECTS WITH
THE VERSATILE 28 PROGRAMMABLE
MICROCOMPUTER. This powerful comput- |
er was designed for flexibility and canbe used |
for various electronic projects. /0 Intensive. .
Up to 20MHz operation. Download programs
or run EPROM code. Special hardware fea-
tures included. Prices from $285.00. Battery-
backed RAM, X-assembler, and other options
available. CALL FOR FREE BROCHURE.
MJS DESIGNS, INC., 1438 W. Broadway
Rd., Suite B185, Tempe, AZ 85282.
602-966-8618. ‘
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IGNAL ELIMINATOR

FM BAND 50dB NOTCH FILTER—Can easi-
ly be tuned to eliminate any troublesome sig-
nal in the FM band. Uses high quality
Johanson tuner. Tuning range of 88-120 Mhz
is also usable on Cable TV channels 95 thru
99 or A-1 thru A-5. Just $30 each, includes
shipping. Visa, MC, or check. (C.O.D. $5 ex-
tra.) Fast delivery, 30 day money back. Quan-
tity prices to $16. STAR CIRCUITS, P.O. Box
94917, Las Vegas, Nevada 89193. Call 24
hours 1-800-535-7827 FAX 1-702-795-2729.

-
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CABLE TV CONVERTERS AND DE-
SCRAMBLERS SB-3 $79.00 TRI-BI $95.00
MLD-$79.00 M35B $69.00 DRZ-DIC
$149.00. Special combos available. We ship
COD. Quantity discounts. Call for pricing on
other products. Dealers wanted. FREE CATA-
LOG. We stand behind our products where
others fail. One year warranty. ACE PROD-
UCTS, P.O. Box 582, Saco, ME 04072.
1-800-234-0726.
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APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances. |
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-708-932-9550.
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TUNABLE 50dB NOTCH FILTERS—for TV.
Can be tuned precisely to required frequency.
Model 23H-Ch's 2-3 (50-66 Mhz) Model
46FM-Ch’s 4-6 plus FM (66-108 Mhz) Model
713-Ch’s 7-13 (174-216 Mhz) Model 1417-Ch's
14-17 (120-144 Mhz) Model 1822-Ch’s 18-22
(144-174 Mhz) $30 each, includes shipping.
Visa, MC, or check. (C.0.D. $5 extra). Fast
delivery, 30 day money back. Quantity prices
to $16. STAR CIRCUITS, P.O. Box 94917,
Las Vegas, Nevada 89193, 1-800-535-7827,

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $940.00 per each insertion.

@ Fast reader service cycle.

@ Short lead time for the placement of
ads.

® We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
mini-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale, NY
11735.

FAX: 516-293-3115

EQUIPMENT REPORTS

Paragon Engineering LA16PC Logic Analyzer

A logic analyzer that can
grow along with your
applications.

CIRCLE 10 ON FREE INFORMATION CARD

nce considered to be little
more than “kid-stuff,” PC-
based test equipment has

become the choice of many profes-
sionals. One reason, of course, is
the economy of using the same in-
put devices (keyboard and mouse)
and the same output devices (dis-
play monitor and printer) instead of
duplicating them on each instru-
ment. Another reason is the in-
crease in flexibility that PC-based
equipment makes possible. That
flexibility is exemplified by the
LA16PC expandable logic analyzer
from Paragon Engineering (16420
North 40th Ave., Phoenix, AZ
85023).

The LA16PC is a 16-channel, 25-
MHz logic analyzer with a 4K x 16
bit sample buffer. If 16-channel ca-
pability isn't enough for your ap-
plications, you can add up to three
other boards to your system to act
as a single analyzer. But that's not
where the expansion ends.

Unlike any logic analyzer we've
seen previously, the LA16PC can be
expanded with both input and out-
put pods, with either analog or dig-
ital capability. Although we didn’t
have the opportunity to test them,
Paragor: is currently developing a
16-channel digital-output pod, ana-
log output and input pods, and a
digital-multimeter pod.

To use the analyzer, you can get
by with as little as an IBM XT-com-
patible with a single free slot and
256K free RAM. Anything better
than DOS 2.0 is acceptable, and

Hercules, CGA, EGA, and VGA
graphics are supported. (With VGA,
the analyzer can display up to 51
channels simultaneously. with each
channel having its own color.)

The software is as easy to use as
it is to install. Pull-down menus give
you easy access to all of the boards
functions. For example, the main
menu lets you manipulate files, or
change the display mode of the ana-
lyzer. You can select a standard tim-
ing-diagram or state display, or
change to a logic-probe display or
even to an event-counting (or event
timing) display. Another menu
choice lets you change trigger
modes and trigger words. Yet an-
other menu choice lets you select
the clock source, polarity, frequen-
cy, and two qualifiers.

One of the most powerful fea-
tures of the LA16PC is that chan-
nels can be displayed in user-
definable groups so that data is pre-
sented logically for your application.
Let's assume, for example, that you
want to look at the signals on a
computer bus. You could create one
group that contained only the ad-
dress lines, while other groups
could contain data lines or control
lines. You can change the color in
which groups are displayed, or even
hide groups—while they still remain
in memory for triggering and the
like.

With it impressive expansion ca-
pabilities and a suggested list price
of $1099, the LA16PC promises to
be a formidable competitor.  R-E
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NEW PRODUCTS

__;Usemaﬂaa lnfonnm cw for more dawfs on tm  products.

ON-LINE SERVICE INFOR-
MATION SYSTEM. For the
first time, even service
shops that aren’t comput-
erized can participate in
electronic claims process-
ing. The KeyClub/OASIS
system from KeyPrestige,
Inc. provides a link be-
tween manufacturers and
servicers, regardless of
their level of automation.
Servicers can submit
claims to KeyClub/OASIS
in any format—hardcopy,
diskette, tape, or via
modem. If necessary, Key-
Prestige will enter the data,
process it, and then for-
ward it to the manufacturer.

Service shops that al-
ready use personal com-
puters have immediate
access to a considerable
amount of information.
That includes claims pro-
cessing, warranty and
parts information with de-
scriptions, prices, and
availability. Bulletins pro-
vide technical support with
quick reference, print-
screen, and schematic or-
dering capabilities, training
schedules with date, time,
class, location, and costs.
Also included are up-to-

KeyClub/OASIS Claims Processing

[Electroni
Funds
Transfer

— SERVICE CENTER
HARDCOPY DISKETTE TAPE MODEM
[DAS
CThecks Cot KeyPrestige
et KeyClub/OASIS
Conversion Processing for
Manufacturer’s
Approval
—

All Manufacturers |
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the-minute announce-
ments, advertisements,
and news flashes. Sub-
scribers can use their cur
rent emulation software
packages such as Procom,
Crosstalk, Carbon Copy, or
Kermit. Alternatively they
can use the program that
KeyPrestige has config-
ured for the system. When
connecting to the central-
source mainframe with
one's user ID password,
one can access all autho-

rized information via menu-
driven screens. The ser-
vice provides on-line help.
Information is available 24
hours a day, seven days a
week, with daily electronic
updates.

The KeyClub/OASIS
system is free to the autho-
rized service centers of
subscribing manufac-
turers.—KeyPrestige, Inc.,
11065 Knott Avenue, Suite
B, Cypress, CA 90630;
Phone; 714-893-1111.

INFRARED TESTER. Almost
every household now in-
cludes several infrared re-
mote-control devices. In-
frared emissions are also
used in inventory control
and security systems. The
EM-TEC 1000 infrared sen-
sor from O.T.l. International
provides a simple and con-
venient way to test for the
presence of infrared sig-
nals. To test the operation
of each function on an in-

frared remote control de-
vice, the remote control
device is pointed at the
tester, and the buttons are
pushed in a sequence. The
EM-TEC 1000 emits an au-
dible signal that alerts the
user to the presence of in-
frared emissions. The vol-
ume of the audible tone
also indicates a weak test-
er battery.

The tester can be used
for other applications than

testing remote contro
modules. With the auxilian
input jack and the external
sensor probe, the EM-TEC
1000 can detect infrared
emissions from VCR tape-
end sensors. The external
probe can also detect
emissions from the IR
semiconductor laser in a
compact-disc or laser-disc
player. When the auxiliary
monitor jack attaches the
tester to an oscilloscope,

data codes are visually dis-
played. Although the tester
isn’t calibrated to measure
microwaves, it is capable of
quickly checking for the
presence of microwave en-
ergy leakage around micro-
wave oven door seals.

The EM-TEC 1000 is
about the same size as a
typical handheld TV remote
control. It is powered by a
single 9-volt battery.

CIRCLE 17 ON FREE
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The EM-TEC 1000 in-
frared sensor is available in
kit form for $49.95, or fully
assembled for $64.95.
Wholesale prices and
quantity discounts are
available.—0.T.l. Interna-
tional, P.O. Box 194, 319
North Main, West Point,
NE 68788; Phone:
402-372-5650.

SHORT-CIRCUIT DETECTOR.
A simple, unsophisticated
instrument from Jensen
Tools can significantly re-
duce the time taken to lo-
cate hard-to-find short cir-
cuits. The Shortsqueak
tone-ohmmeter indicates
the proximity of a short with
a gradual rise in the pitch of
its tone from low 