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A tiny device that lets you see at
a glance if you are being lied to
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Turn on one device and this
intelligent power strip will turn
on up to three others
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Design and Verify Circuits Faster

Join over 20,000 customers using the affordable mixed-signal simulator

Design faster with Electronics Workbench. Electronics Workbench: $299
Mix the analog and digital components and ICs *  Click & drag schematic capture

in any combination. And with a click of the * Mixed analog/digital SPICE simulator
mouse, try ‘what if’ scenarios and fine tune your * Instant Bode plots and scrollable waveforms

* 50 analog components with 350 models

. | N .
designs. The built-in SPICE simulator gives you + 140 digital components and ICs in TTL and
real-world waveforms. CMOS

*  Windows 95/NT/3.1, DOS and Macintosh versions
All without programming or netlist ¢+ Free unlimited technical support
syntax errors. *  30-day money-back guarantee
And in minutes. Not hours or days. Engineer’s Pack: $599

+ Electronics Workbench
You'll be up and running sooner. And create * 2,450 models
better designs faster with Electronics Workbench. * Import/Export SPICE netlists

We guarantee it! * Export to PCB packages

To discover more about the affordable

mixed-signal simulator, call us today at:
INTERACTIVE IMAGE TECHNOLOGIES LTD.
908 Niagara Falls Blvd. #068, North Tonawanda, NY 14120-2060

800-263-5552
Telephone: 416-977-5550 BBS: 416-977-3540

S 3 , -mail: i iv.
CompuServe: 71333,3435 E-mail: ewb@interactiv.com Fax: 416.977-1818

Internet: http://www.interactiv.com
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EDITORIAL

TRUE OR FALSE

The search for truth is as old as humankind. In the earliest
days of civilization, our ancestors relied on myth and
superstition. Later, as our knowledge of science,
psychology, and physiology improved, more accurate
methods were developed.

We all are familiar with the polygraph, or lie detector. But
that device is not the only one that can be used to see if a
person is being truthful. Another, more recent device is the
vocal-stress analyzer, which detects tiny vocal-cord tremors
to indicate if a speaker is under stress, and therefore likely
to be lying. In this issue we look at a simple version of that
device that any hobbyist can build. Called the “Voice-Stress
Analyzer,” it takes advantage of a new IC to provide an
indication of the stress in a person’s voice. It even works
with recorded speech and does not depend on language.
The story begins on page 41.

Speaking of lies and lying, let's talk about TV commercials.
All kidding aside, whether or not you believe what
commercials tell you, most people find them to be an
annoyance. That's why commercial killers—at least ones
that work—have long been a bit of an electronics “holy
grail.”

The search might be over. A new feature offered in several
of this year’s RCA VCRs is called Commercial Advance.
While it has some flaws, its commercial-killing performance
is way beyond anything else available to date.

This month, we look at one of those RCA decks—a four-
head, hi-fi unit. We examine Commercial Advance in depth,
look at some of the VCR’s other features, and put the deck
through its paces both on the bench and in the home.
Incidentally, first-generation DSS owners will be especially
interested in the deck as it can be used to control a DSS
receiver, thereby adding a timer-recording capability to that
unit.

Bench tests for the deck can be found in Product Test
Reports, which begins on page 34. User impressions can
be found in Gizmo, which begins on page 5.

Q0 L

Carl Laron
Editor -

EARN YOUR
B.S. DIEGREE

COM POIRJ TERS
ELECTRONICS

By Studying at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
enced in “distance education”—teaching
by correspondence—through printed
materials, computer materials, fax,
modem, 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.

Grantham offers three separate distance-
education programs, leading to the follow-
ing accredited degrees;

(1) The B.S.E.T. with Major Emphasis in
Electronics.

(2) The B.S.E.T. with Major Emphasis in
Computers.

(3) The B.S.C.S. — the Bachelor of Sci-
ence in Computer Science.

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

Distance Education and
Training Council

GRANTHAM
College of Engineering

Grantham College Road
Slidell, LA 70460

soonos|g Jeindod ‘9661 Yoiew

w



March 1996, Popular Electronics

F Y

New breakthrough
clones TV signals
and sends them

to any other TV in

your home

Recoton’s new development duplicates
cable, TV, VCR and satellite signals and
transmits them...without any wires!

by Charles Anton

T oday, television choices
are virtually unlimit-
ed. Between cable,
satellite TV, videos and
network programming,
it's almost a full-time job
trying to keep up with all
the alternatives. And it promises to
get more complicated in the future.
Breakthroughs in fiber optic technology will
bring over 500 channels into your home.

Home broadcasting breakthrough. The
problem with all this technology is the ex-
pense required to maintain your system and
keep it up-to-date. Now, a wireless video broad-
casting system from
Recoton gives you the
power to utilize this
technology without the
hassle and expense of
re-wiring your entire
home.

Today, Recoton in-
troduces the next gen-
eration in wireless
broadcasting. The wire-
less video broadcaster
transmits (re-broad-
casts) cable, TV, VCR or
satellite programs to
any other TV in your
home.. .wirelessly!

Wave of the future.
Never drag your VCR
from room to room
again: Recoton’s wire-
less video broadcasting
system transmits video
or TV signals to any
other TV in your home.

Because the system
is totally wireless, you
won't have to worry
about running miles of
wires. Besides, who
wants to install cable in
every room of their
home? With Recoton’s
wireless video broad-
casting system, you

a security camera.

Wireless Video Breakthrough...

m Broadeast cable channels, even
premium channels, to other TVs in your
homte that are not wired for cable.

m Transmit signals from one VCR

to any room, even if someone is watching
TV in the room that tire VCR is in.

Satellite programs s R 00
programs throughout your iromne without
stringing miles of cable everyiwhere.

m View home videos as yon

film them or turn your camcorder into

Network programs If the main TV is

hooked up to ar antenna, you can broal-

cast its clear signal to all the others,

Recoton’s video broadcasting system
clones the accessories (cable, satellite,
VCR, etc.) of one TV and broadcasts it to
any other TV in your home...without wires!

Cabie in den

won’t have to. You can even
watch one program on your main
TV while someone else watches
something different on another
TV. It's just like having a per-
sonal broadcasting system in your
home—and it's legal in every state.

Hi-tech home broadcast. Recently, the
Federal Conumunications Commission allocated a
band of radio frequencies specifically for wire-
less, in-home product applications. Recoton
took advantage of the FCC ruling by creating
and introducing wireless equipment that can
transmit within the prescribed frequency over
distances of up to 150 feet.

One transmitter, un-
limited receivers.
One transmitter will
operate an unlimited
number of receivers.
This means that a
transmitter in the den
can send signals to a
TV in the living room,
kitchen, bedroom and
anywhere else you
may have a TV. Reco-
ton puts your favorite
programs where you
want them most.
Unlimited choices.
Since the broadcasting
system uses the latest
in 900 MHz frequency
signals, there is no
time-consuming or
complicated wiring.
The receiver can be
easily moved from one
television to another.
The transmitter will
also broadcast to mul-
tiple receivers, so you
can watch the same
program on multiple
TVs simultaneously.
The transmitter con-
nects to the source TV;
the receivers simply
connect to the others.

Network in family reom

Satellite [n bedroom

Exclusive factory-direct offer. With this
breakthrough in home video broadcasting tech-
nology, you can have the convenience of your
own personal wire-
less broadcasting
system for a frac-
tion of the cost of
owning your own
TV station. For a
limited time only,
we are offering
Recoton’s wireless
video broadcasting
system (one trans-

ADD A TV TOWER?

Buying your awn
TV tower would
cost you about
$3.5 mlllion. The
video broadcast-
Ing system 1s
like buying your
own TV station,

mitter and one re- but without the
ceiver) for the low expense. For
just 599, the

price of $99. You
can order addition-
al receivers for oth-
er TVs for just $59
each.

Risk-free offer.
The wireless video
broadcasting sys-
tem by Recoton
is backed by Com-
trad’s exclusive
risk-free home trial. Try it, and if you are not
completely satisfied, simply return it within 30
days for a full “"No Questions Asked” refund.
It also comes with a 90-day manufacturer’s
limited warranty. Most orders are processed
within 72 hours and shipped UPS.

Recoton system
is like adding a
cable box, VCR
and satellite

§  dish to every Tv
in your home.

Video Broadcasting System. . . ... .. $99 $9 s&H
includes one transmitter and one receiver.

Additional receivers (each) . $59 57 s&H

Please mention promotional code 173-PL~6647.
For fastest service, call toli-free 24 hours a day

800-704-1201

® o= =
To order by mail, send check or money order for the
total. amount including S&H (VA residents include

4.5% sales tax). Or charge it to your credit card by
enclosing your account number and expiration date.

COsSTRAD
INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113



GIZMO

Out, Out, Ad
Spots

RCA COMMERCIAL ADVANCE
MODEL VR678HF VCR. Manufactured
by Thomson Consumer Electronics,
10330 North Meridian Street, Indi-
anapolis, IN 46290-1024; Tel.
317-587-4450. Price: $499.

They say that the secret to being happy
in life lies not in having all that you want,
but in not wanting what you don’t have.
Unfortunately, modern American life con-
spires against such contentment.

Open a newspaper or magazine, turn on
the radio or—worst of all—the TV, and
someone will try to sell you something, be
ita bigger car, a cleaner floor, a new toy, or
sweeter breath. Those insidious messages
are bombarding our children as well. In
fact, the commercials that interrupt chil-
dren’s programs use much more direct,
high-pressure pitches than do ads aimed at
adults. After a Saturday morning cartoon
marathon, you're more than likely to hear
about all the new toys that your Kids
“need.”

It’s impossible to avoid all of the adver-
tisements that are thrown your way. You
can, however, get rid of the ones on your
television. All it takes is the RCA Com-
mercial-Advance Model VR678HF VCR.
Record a program on the Commercial-Ad-
vance, and during playback the VCR will
automatically fast forward through the
commercial segments. You can watch a
taped program virtually commercial-
free—without even having to pick up the
remote control to skip through the ads.

Three minutes of ads recorded in the
SLP mode take about 10 seconds to pass
by. You can opt to see a plain blue screen
for that period, or to watch the commer-
cials zoom by in forward scan mode.

The VR678HF’s on-screen menus are
used to activate the Commercial-Advance
feature. In the “‘Preferences” menu, *“CF
Marking” must be turned on for Commer-
cial-Advance to work. (At the same time,

WS- StIRte 4 2ean wece srsffa
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you can set “CF Playback™ to blue or
video.) In timer, express, or VCR Plus +
recording modes, Commercial-Advance
works automatically, marking the com-
mercials as soon as the recording is
finished. In manual recording mode, when
you stop recording an on-screen display
will ask if you want to mark the commer-
cials right away, later, or not at all.

During recording and playback, the
Commercial- Advance technology is invis-
ible to the user. It is only noticeable imme-
diately following recording, when the
VR678HF requires a short period of time
in which 10 locate and mark the commer-
cial segments on the tape. You can hear the
VCR rewind to the beginning of the re-
corded portion of the tape, advance until it
finds a commercial break, pause to mark
it, and then advance again, repeating the
process until all commercial breaks have
been marked. Marking a 30-minute,
prime-time sitcom, for instance, takes
about three minutes. As it finds and marks
the commercials, “‘mark” and *“comm”
appear alternately in the front-panel dis-
play panel. When the process is complete,
the tape does not rewind; it remains posi-
tioned at the end of the recording, ready to
tape another program.

Once the commercial breaks have been
marked, there are two ways of viewing
commercial-free programming. In Auto
CF playback, the VCR will automatically
advance through the marked blocks of
commercials. In manual mode, you must
press SEARCH each time you want to skip a
batch of commercials.

How does Commercial-Advance tech-

nology track down those nasty commer-
cials® After all, there is no technically
discernible difference between commer-
cials and regular programming. Broad-
casters don't insert any flags to say “This
is a commercial!” However. commercials
generally do have many things in com-
mon, and those features are what the VCR
searches for.

First, virtually all commercials begin
and end with a black frame of video and
silence. Of course, black frames with si-
lence occur often during normal program-
ming. too, so they can’t be used by
themselves as a sure indicator of commer-
cials. Commercials have other things in
common, however. They usually travel in
packs, and they are usually 30. 45, or 60
seconds long.

While the Commercial-Advance VCR
is recording, it inserts a timecode on the
tape, examines the programming for pos-
sible commercial breaks, and stores a map
of the programming in memory. After the
recording is finished, the map is exam-
ined. and the VCR manually marks the
commercial breaks with a special code in
the tape’s control track. On playback. the
VCR uses the code to bypass commer-
cials.

The electronic indicators used by the
Commercial-Advance VCR are tempo-
rary. If you reuse a videotape, recording
over previously taped shows, the VCR will
ignore the old marks and create new ones
for the new programs. A tape recorded on
another VCR can be played back on the
VR678HE, but the Commercial-Advance
feature will not work. Tapes that have been

soluonoe|3 Jeindod ‘9661 YIBIN
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“marked’” by the Commercial-Advance
system will play back on any other VCR
with no discernible differences.

The Commercial-Advance technology
is good, but not perfect. Thomson is can-
did about its imperfections, listing them in
the manual. Several common broadcasting
situations cause trouble. For instance, if a
commercial break begins during the first
or last two minutes of a recording, or the
recording starts inthe middle of acommer-
cial, it won’t be skipped. One isolated
commercial, or an ad that runs longer than
one minute, won’t be skipped either.
Commercial-Advance is designed to work
with 30-, 45-, and 60-second commer-
cials, and won’t mark commercials that
run for odd lengths of time. Because local
stations use different methods to insert
their own commercials than do national
networks, the system does not work as
accurately with local spots. Station pro-
motions, identifications, and announce-
ments are not considered commercials, so
are not skipped.

Occasionally, the system will advance
through programming instead of commer-
cials. That usually occurs when less than
one minute of programming is shown be-
tween commercial breaks, or if a program
segment contains a lot of dark, quiet scen-
es, which could be misconstrued as black
frames.

Having read those caveats before testing
the Commercial-Advance VCR, we were
prepared to be disappointed in its perfor-
mance. Instead, we were delighted. The
instances in which the VCR failed to de-
tect and skip a commercial were few and
far between, and those in which it passed
over programming even fewer.

We’'re accustomed to watching taped
programming with the remote control in
hand, ready to hit FAST FORWARD at the first
sign of a commercial. But even with years
of practice under our belts, we're no match
for the Commercial-Advance. We tend to
overshoot the commercial break, and then
have to rewind a bit to see the program-
ming we missed. By the time we finish
moving forward and back, forward and
back, we might just as well have muted the
TV during the commercials—we really
didn’t save much time. The Commercial-
Advance, however, fades in and out pre-
cisely on cue—almost every time.

It’s wonderful to automatically bypass
all the commercials. The television view-
ing experience is enhanced dramatically
when it’s not interrupted every few minutes
by loud, flashy exhortations to spend,
spend, spend.

Gizmo is published by Gernsback Publica-
tions, Inc., 500 Bi-County Blvd., Farm-
ingdale, NY 11735. Senior Writers: Chris. F.
O'Brian and Teri Scaduto. Copyright 1996
by Gernsback Publications, Inc. Gizmo is a
registered trademark. All rights reserved.

We also appreciated the savings of time
and effort. It’s amazing how quickly a half-
hour show goes by when the commercials
are removed. You can zip through your
favorite sit-com in what seems like half the
time! Those folks who tape the afternoon
soaps for evening or weekend viewing, can
watch a full three hour’s worth in just over
two—and there’s no work involved.
Couch potatoes are spared even the small
effort required to operate the remote.

There are a couple of minor drawbacks
to commercial-free viewing. First, there’s
never a convenient time to grab a snack or
take a bathroom break—better take care of
those necessities before you start watch-
ing! Second, there’s the temptation to use
the time saved in not watching commer-
cials to keep watching more and more
TV—something none of us needs. We ac-
tually found ourselves contemplating tap-
ing a trashy four-part miniseries before our
better judgment kicked in!

People who use their VCRs for more
than just taping and playing back commer-
cial television shows—editing, for in-
stance—will be glad to know that the
VR678HF has a lot more going for it than
just its commercial-advance feature. The
four-head, hi-fi, MTS stereo unit offers
several different recording and playback
modes, and its remote will control several
pieces of audio/video gear—including an
RCA DSS satellite receiver. The VCR it-
self can turn on and off and tune a DSS
receiver or cable box for time-shifted re-
cordings. Front-panel video and audio in-
puts, tucked neatly inside a compartment
so that they’re not visible when not in use,
make it easy to connect a camcorder. And
the VCR’s auto clock-set circuitry puts an
end to the flashing *“12:00" on the front-
panel display.

The Commercial-Advance VCR’s play-
back modes include auto play, auto repeat,
slow motion, and variable speed picture
search. With the auto play mode selected
from the Preferences menu, a tape with the
safety tab removed will start playing as
soon as it is inserted in the machine. Auto
repeat allows you to mark a segment on the
tape to be played over and over again. The
front-panel shuttle ring is used for variable
speed searches; the farther it is turned, the
faster the speed, in either forward or re-
verse direction. The remote control’s
EADV button is used to view a tape one
frame at a time, and two slow-motion but-
tons, marked + and —, are used to in-
crease or decrease the slow-motion
playback speed.

There are a few ways to locate a par-
ticular show that you’ve recorded. The
VR678HF has a real-time counter, which
can be displayed on screen during play-
back or searches. It also has a ** VHS Index
Search System” (VISS), that automat-
ically places an index mark on the tape at

the start of each new recording. Pressing
the SEARCH button will display an on-
screen index search menu, which prompts
you to enter the index number and then
press FwD or REW. The VCR will search
forward or reverse from your present loca-
tion on the tape to automatically locate the
index number you selected. By pressing
the SEARCH button twice, you can use the
time-search feature, which causes the
VCR to move the tape forward or reverse
for a specific length of time. The zero-
search function, reached by pressing the
SEARCH button three times, allows you to
quickly return to a counter reading of
0:00:00 from anywhere on the tape. Fi-
nally, the blank-search function (four
presses of the SEARCH button) locates any
blank portions of tape that are more than
six seconds long.

The VR678HF also provides a host of
recording options. There’s basic, manual
recording—just hit the REC button on ei-
ther the front panel or the remote to begin
recording and sToP to end it. Express re-
cording eliminates the need to press sToP.
Repeatedly pressing the RECORD button on
the VCR or the remote increases the record
time in half-hour increments, from 30
minutes to four hours. The time selected
appears in the front-panel display; record-
ing automatically stops at the end of that
time period.

For time-shift recordings, you can use
the built-in VCR Plus + system, or follow
the directions provided by standard on-
screen recording menus. VCR Plus + re-
lies on PlusCodes that are printed in most
magazine and newspaper TV schedules.
Instead of entering the start and stop times,
you just enter the numeric code. You still
have options as to tape speed and how
often to record the program (once, daily,
weekly, or weekdays). And the
VR678HF’s VCR Plus + includes end-
time adjustment, which allows you to ad-
just the end time of any show you suspect
will overrun its allotted time—a football
game that goes into overtime, for instance.

Standard timer recording uses easy-to-
follow on-screen prompts to request how
often to record, the start and stop times,
the channel, and the tape speed. With both
time-shift methods, on-screen displays
verify the times and dates of the programs
you’ve selected and even remind you to
turn off the VCR before recording time.

It’s easy to record shows from cable or
DSS channels using the VR678HE An
infrared transmitter located on top of the
VCR will send a signal to the cable box or
DSS receiver—which should be posi-
tioned directly above the VCR—to turn it
on and tune in the correct channel for time-
shifted recordings.

The Commercial-Advance VCR’s Pro-
Tect Plus locking feature can be put in

(Continued on page 9)



Just Point-and-
Shoot

MODEL VM-PS12 8mm CAMCORDER.
From Sanyo, 21350 Lassen Street,
Chatsworth, CA 91311-2329; Tel.
818-998-7322. Price: $499.

People buy camcorders to record the
important events in their lives. And top-
ping the list of important events in people’s
lives is having and raising children.

Unfortunately, camcorders and children
are often incompatible. That’s because
children, by nature, are spontaneous,
while most camcorders require quite a bit
of fussing and adjusting before they are
ready for use. By the time you get all the
settings just right, the kids are finished
doing whatever it is you wanted to record
in the first place.

That goes for kids of all ages, starting
right at birth. We're not advocates of cam-
corders in the delivery room, where there’s
enough noise and confusion—and way (00
little privacy—without the addition of ex-
traneous electronic gadgets. But for the

“ expectant father who does opt to play vid-
eographer as well as birth coach, point-
and-shoot is the way to go. He won’t want
to miss any of the action while playing
around with a sophisticated camcorder.

As the baby grows, videotaping the
milestones in his or her life doesn’t get
much easier. Kids just don’t give you any
warning when they’re about to do some-
thing worth videotaping, be it rolling over,
taking a step, or saying *“Mama.” If you
want to be sure to capture those moments,
it's best to have a camcorder that’s as easy
to use as an auto-everything still camera.

There are two more reasons for new par-
ents to go with a simple camcorder. All of
the other accouterments of babyhood and
childhood—and there are many of them—
are both complex and expensive. Want to
tape baby's ride home from the hospital?
You must first figure out how to strap in the
($60) car seat correctly. First feeding? Ex-
pect to spend an afternoon assembling the
($99) high-chair before you can get start-
ed. Taking the little darlin’ for a jog in the
park? First figure out which button to press
to unfold that ($250) all-terrain stroller. Is
he learning to ride a ($100) bicycle? Better
hope the assembly instructions are in En-
glish!

You get the picture—or do you?

You do if the camcorder you're using is
Sanyo’s VM-PSI2. Aimed at ‘‘customers
wary of complex technology and higher
prices,” the 8mm VM-PSI2 delivers the
‘“no-brainer’’ convenience of popular
point-and-shoot still cameras. In fact,
there are only three things the vid-

eographer need remember (besides charg-
ing the battery and loading the tape, that
is): Remove the lens cap, power up, and
press RECORD. And there’s cnly one re-
cording option—a manuat 3X zoom lens.

Not surprisingly, there are very few con-
trols on the palm-sized, 1.6-pound cam-
corder. The POWER and RECORD buttons
are positioned side by side within easy
reach of your thumb when you're holding
the camcorder with your hand in its strap.
An LCD display is located just next to the
viewfinder. The playback controls—pLAY,
STOP, STILL, REW and FF—are hidden be-
neath a flip-up panel on the top of the
camcorder. In the same compartment is a
button labeled BLaNK, which lets you find
the end of the recorded portion of the tape.
At the top of the unit, just above the dis-
play, are a POWER MODE button, for switch-
ing between play and record modes, and
the zoom lever.

The manual zoom lever is the only con-
trol you'll need to fuss with while record-
ing. It’s easy to slide it between wide-
angle and telephoto using your index fin-
ger. In telephoto mode, the subject should
be at least 1.6 meters away from the lens; in
wide-angle mode, at least 0.7 meters away.

The 3 X zoom range might seem ane-
mic when compared to camcorders that
offer zoom ranges of 10 X or more. How-
ever, it seemed to fit indoor shooting—the
most common kind—just perfectly.

The VM-PSI12 features a dual-lens sys-
tem with an optical, as opposed to a video,
viewfinder. On the plus side, there’s no
need to power up to see your subject—just
remove the lens cap and take a look. The
optical viewfinder also accurately follows
the subject as you zoom in and out. On the
minus side, you can't use the viewfinder to
watch what you've just recorded, so in-
camera editing is out of the question. You

must use a TV for playback. That's one
reason we're glad that Sanyo included the
BLANK button for finding the end of the
recording on the tape.

The camcorder’s audie and video con-
nectors are located alongside the lens, ina
normally covered compartment. In keep-
ing with the minimalist attitude of the
VM-PSi2, there's no remote control for
playback; you must use the controls in the
compartment on top of the camcorder.

During recording, the red LED next to
the viewfinder and the REC icon on the
LCD readout remain steadily lighted; both
flash when the camcorder is in pause
mode. The display also features warning
indicators to let you know if the battery is
low, if the tape is nearing or has reached its
end. if the video heads are dirty, and if
condensation has formed inside the cam-
corder. An on-screen tape counter lets you
know the time remaining on the loaded
cassette.

The battery pack installs on the left-
hand side of the unit, and the tape com-
partment is found on the opposite side.
With a charged battery and blank cassette
loaded, you're ready to roll.

The VM-PS12 manual offers the follow-
ing instructions for recording: “1. Push the
POWER button. 2. Press the RED button to
start recording. 3. To stop recording, push
the REC button again. When finished re-
cording, turn the power off.”

It really is that simple. All necessary
adjustments are handled by Sanyo's
“Fuzzy Logic” technolagy, which *“auto-
matically adjusts the shutter speed and
white balance by imitating human think-
ing processes for optimal results.” For in-
stance, when choosing the shutter speed,
the camcorder analyzes six zones of the
image and takes into account changing

(Conrinued on page 9)
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Creative

Camcorder

ES2000 CAMCORDER. From Canon
U.S.A,, Inc., One Canon Plaza, Lake Suc-
cess, NY 11042; Tel. 516-488-6700.
Price: $1599.

A simple, feature-stripped camcorder
can be an excellent choice for home vid-
eographers who are more interested in get-
ting something on tape than the process of
shooting videos. They want taped memen-
tos, but they don’t see videography as a
fen hobby. However, videographers who
want to make good-looking, interesting,
creative videos need the proper tools.

Canon’s newest top-of-the-line compact
Hi8 camcorder, the ES2000, is an ideal
tool for the creative videographer. It has a
slew of convenience featares and an extra
helping of quality built in.

The first feature worth noting is the
unit’s 20 X power zoom lens—io date, the
industry’s longest. True, you might see a
camcorder offering a greater zcom range,
but it won’t be an optical zoom. Instead,
many camcorders offer 2 combination of
optical and digital zoom—for example, an
optical 10 X zoom lens with a 2 X digital
zoom. Unfortunately, digital zooming in-
herently reduces the picture’s resolution
because it works by magnifying the image
on the camcorder’s CCD image sensor.
The result is a picture that is composed of
fewer pixels. As the magnification in-
creases, the image’s resolution decreases.

The ES2000’s zoom lens is controfled
by a small lever conveniently located near
the index finger. Seven zoom speeds are
provided, and depend on how far the zoom

lever is pushed or pulled. The variable
speeds allow the full zoom to be traveled in
as little as 4, or as much as 20 seconds.

As you might imagine, it is difficult to
hold the camera steady enough to get a
good picture at maximum zoom. For-
tunately, the ES2000 offers an image-sta-
bilization system. Again, Canon chose to
go with an optical system, instead of an
electronic one, so as not to degrade. picture
quality.

The image-stabilization system is based
on Canon’s Vari-Angle Prism (VAP) tech-
nology. The prism is made up-of two glass
elements that are joined by a fiexible plas-
tic material. The space between the ele-
ments is filled with a special, transparent,
silicon-based oil.

Motion sensors detect horizontal or ver-
tical movement and relay information to a
microprocessor that controls prism actu-
ators. The prism, like all other prisms,
bends or refracts light. The motion of the
prism compensates for camera shake by
keeping the image centered on the CCD.

The camcorder is able to compensate for
different kinds of motion caused by vari-
ous shooting situations. For example, a
stationary videographer holding the cam-
corder in his hand will produce completely
different motions from one who is walking
or riding in a car. The ES2000’s system
can adapt to them all. The camcorder’s
image-stabilization system is controlled
by several compensation programs, each
of which corrects for a certain range of
motion frequencies. Canon rates its sys-
tem as providing a more than 90% uniform
compensation between 3 and 17 Hz. It is
capable of responding to vibration fre-
quencies as high as 20 Hz. The system is
also dependent on the zoom level. It offers

about five times more compensation at the
telephoto end than at wide angle.

The image stabilization is not subtle.
Without it, the camcorder would be prac-
tically unusable at maximum zoom with-
out a tripod. With it, the smooth images it
delivers are remarkable—even when tap-
ing from a moving car.

Technically speaking, the lens and op-
tical image-stabilization systems are defi-
nitely the most impressive features of the
ES2000. From a videographer’s creative
and convenience standpoint, however,
Canon’s FlexiZone AF/AE is the cam-
corder’s highlight.

Qther camcorders base their auto-focus
(AF) and auto-exposure (AE) settings on
what is happening in the center of the
frame. Although that’s sensible, it is rather
limiting. What do you do if you want your
subject in the lower left corner of the
frame, and you want the background to
fade away into a soft blur?

With other camcorders, you must enter
the manual-focus mode, and then focus on
your subject. If the background is much
darker or brighter than your subject, you
must manually adjust the exposure set-
tings as well. Experienced videographers
don’t find that too much of a hardship, but
beginners or infrequent users do. Plus,
there’s no denying that adjusting the set-
tings takes time—time that can make you
lose the shot that you were looking for.

FlexiZone AF/AE makes it much easier
for everyone. With the FlexiZone feature
turned on, the viewfinder shows a small
frame that indicates the desired area of
focus. The default area is the center of the
frame. However, the frame can be moved
using a joystick-like thumb controller on
the back panel of the camcorder.

With the push of a button, the exposure
can also be determined by the area inside
the frame. The exposure settings remain
locked until the button is pushed again, or
until the FlexiZone mode is turned off.

One of the things we liked best about
FlexiZone was the ability to focus shift.
Let’s say your family is taking a mule trek
down the Grand Canyon. You want to start
a scene by focusing on your wife’s expres-
sion of exhilaration, perched on a mule
whose hooves are precariously close to the
trail edge. Next you want to change the
focus to capture the spectacular canyon
view, as the mule train fades into a blur.

Traditional camcorders would require
either that you adjust the focus manually,
or that you move the camcorder so that the
area of interest appeared in the middle of
the viewfinder. FlexiZone, however, al-
lows you to hold the camcorder perfectly
still—so that the composition of the scene
remains constant—and just move the Flex-
iZone frame over the area of interest. It’s
not quite automatic, but we can’t imagine
it being more so.



The advanced features of the ES2000 do
not make it a difficult camcorder to use. A
full-auto mode lets the camcorder make all
of the exposure and focus decisions. Four
other auto-exposure modes are available to
compensate for special recording environ-
ments: Sports, Portrait, Spotlight, and
Sand & Snow. An auto-exposure control
wheel on the left side of the camcorder is
used to select the appropriate setting. In
the Sports mode, the camcorder chooses
the highest shutter speed possible for the
lighting conditions. That produces clearer
images that can be analyzed frame-by-
frame during slow or still playback—but
not on the ES2000, which doesn’t support
frame-by-frame playback.

The Portrait mode reduces the cam-
corder’s depth of field so that the intended
subject stands out from a softened fore-
ground and background. The Spotlight
mode is designed for recording scenes in
which the subject alone is brightly lit, such
as a piano recital. The Sand & Snow mode
is intended for recording when the back-
ground is so bright that the subject would
normally be underexposed, as the sun
glares off the snow or water.

A backlight-compensation button is
provided to manually brighten the ex-
posure for scenes that have strong back-
lighting. Shutter speeds can also be set
manually. The seven settings range from
Y100 second to Yio.000 second.

All of the technology that is crammed
into the ES2000 does not make it a large or
unwieldy camera. New manufacturing
technologies were used to reduce the size
and weight of the lens, image-stabiliza-
tion, and signal-processing sections. The
camcorder measures about 4 X 4 X 8
inches and weighs slightly over two
pounds when loaded with a battery and
cassette.

The controls are clearly marked and
sensibly placed. The right hand controls
the record button with the thumb; the in-
dex finger operates the zoom and Flex-
iZone AF controls.

The thumb of the left hand can operate
the FlexiZone frame joystick and the man-
ual shutter-speed button. The auto-ex-
posure wheel is on the left side of the
camcorder. Above that are two buttons;
one is for backlight compensation, the
other initiates fade to or from black. Below
the exposure wheel is an autofocus on/off
button. Behind the button is a wheel for
manually changing focus.

The top of the camcorder has a row of
buttons for standard VCR playback func-
tions. They do double duty when the cam-
corder is in the camera mode and become
DATE, TITLE, STABILIZATION ON/OFF, and
RECORD SEARCH/REVIEW buttons. Also on
top of the camcorder are counter-reset and
cassette-eject buttons.

There are no buttons located behind hid-

den panels. However, two are located be-
hind the swiveling viewfinder. One
changes the video/audio jacks from out-
puts to inputs for recording. The other
turns the tally lamp (a blinking LED that
indicates that the camcorder is recording)
and the remote sensor on and off. An in-
frared remote control is supplied with the
camcorder.

A small flip-open panel on the back
panel cavers the audio and video (com-
posite and S-video) connectors as well as
the LANC jack that allows the camcorder
to be remotely controlled by editing equip-
ment. A microphone input and headphone
output are provided on the camcorder’s
front, right side.

The ES2000’s viewfinder provides sev-
eral important pieces of information and
includes a zoom meter as well as icons to
indicate the exposure and focusing modes,
and whether the high-speed shutter and
image-stabilization are on and off. A re-
cording reminder advises users to record
each scene for at least 10 seconds for easier
editing. The viewfinder is a 0.55-inch
color LCD. Normally, we don’t like color
viewfinders because of their lower resolu-
tion. We have no complaints about the
ES2000’s. It’s the first color viewfinder
we've used that we prefer over black-and-
white.

Titles can be added easily. Up to two
lines, each of 16 characters, can be stored
in memory. When in the title mode, the
FlexiZone is used to scroll through the
lines and also through the characters. Ei-
ther the time, date, or both can also be
used as titles.

If you are an experienced videographer
looking to move beyond the ordinary, the
ES2000 offers the tools to bring out the
artistic side of you and uncompromised
Hi8 performance. m

SANYO CAMCORDER
(Continued from page 7)

conditions. The automatic balance cor-
rects color for different lighting situations
by analyzing picture information from 64
image areas. The VM-PSI2 also features
automatic backlight compensation.
There’s no doubt about it—the VM-
PSi2 is quite a departure from any other
camcorder we’ve ever seen. Although it's
missing some features that we previously
could not have imagined doing without, it
made us appreciate that, sometimes, sim-
ple can be better. For example, we had
come to consider power zoom lenses and
automatic focus to be indispensable fea-
tures. But the VM-PS12’s manual zoom
lever let us frame the shots quicker than
any power zoom we've used. The fixed-
focus lens ensured that we got the shots we

wanted and that the camcorder was never
fooled by the situations that tend to trip up
auto-focus mechanisms.

Lately, we’ve found ourselves torn be-
tween black-and-white and lower-resolu-
tion color viewfinders. Without question,
the simple optical viewfinder of the VM-
PSI2 is the sharpest, most realistic that
we’ve ever seen in a camcorder. Of course,
it can’t do some of the things that conven-
tional camcorder viewfinders do so well—
such as showing the length of a scene, or
how much tape and battery life is remain-
ing. But people who use their camcorders
only on special occasions and tend to get
confused with some of the more subtle
indicators will probably appreciate that.

The VM-PS12 is not just a special-occa-
sion camcorder. Because it’s as easy to use
as a point-and-shoot still camera, we
found ourselves pulling it out and taping
things on a fairly regular basis—our
friends’ children dressed for Halloween,
the roof being torn off our neighbor’s
house to add a second story, the baby,
anytime he did anything remotely cute.

The bottom line? We've never seen a
camcorder that was as simple to use or
better suited for technophobes. If you want
a camcorder that can capture memories
without taxing yours, Sanyo’s VM-PSI2 is
it. |

RCA VCR
(Continued from page 6)

action to ensure that no one messes up
your programmed timer recordings. Once
the recording is set up, you press and hold
the POWER button on the remote for at least
six seconds, until “lock” appears in the
front-panel display. At that point, the VCR
and remote are ‘‘locked”’—the controls
are deactivated. To unlock the unit, you
must press and hold the vcRr1 (or VCR2.LD)
button on the remote control until “*hello”’
appears in the display.

The VR678HF's remote control can op-
erate most major brands of televisions (al-
though not every function on every brand)
and cable boxes; a second Thomson (GE,
RCA, or ProScan) VCR or laserdisc play-
er; an auxiliary RCA-brand component
(radio, CD player, tape player); and an
RCA Digital Satellite System receiver.
Many of the buttons on the remote play
dual roles, depending upon which compo-
nent has been selected. Despite its multi-
functionality, we found ourselves using the
remote less often than usual, thanks to the
Commercial-Advance feature.

So, have we cut down on our consumer
spending since we began using the Com-
mercial-Advance VCR? Definitely not—
new we want to go out and buy our own
Commercial-Advance VCR! &
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That’s a Wrap!

VIDEO DIRECTOR SUITE V2.5 and
VIDEO DIRECTOR HOME V1.0. Pub-
lished by: Gold Disk Inc., 2475 Au-
gustine Drive, Santa Clara, CA 95052.
Suggested retail prices: $199.95 (Suite),
and $99.95 (Home); Estimated street
prices: $99.95 and $49.95.

Yes, little children can be cute, and ev-
eryone deserves a nice vacation once in a
while—just don’t force us to watch a video
of either one.

Of course, like everyone else, we've
found ourselves at a friend’s or relative’s
parked in front of a TV with no way out—
watching 45 minutes of something such as
little Billy's first birthday party. How excit-
ing!

Now we love little Billy, too. And to be
honest, there were several truly entertain-
ing scenes in the video—along with the 40
minutes of boring footage. At least our
friends recognized that most of the tape
was less than stimulating, apologized for
that, and even fast-forwarded through
some of the dullest moments. But there is
no excuse for presenting such unexcep-
tional videos when there are easy solutions
for editing the tape to remove the bad scen-
es and leave only the good. Two products
from Gold Disk, VideoDirector Home and
VideoDirector Suite, not only make the
process easy, but they also make it fun by
removing most of the tedium that is usu-
ally associated with manual editing.

VideoDirector Home is an entry-level
home video-editing package. Inter-
estingly, nowhere on the package do the
words “edit” or “editor” show up. Per-
haps Gold Disk thinks that the idea of
video editing would be too scary for con-
sumers. Instead, such phrases as ““Now
your PC can make highlight videotapes
automatically,” line the box.

The minimum PC system requirements
for running VideoDirector Home is a 386-
based computer with two megabytes of
RAM and Windows 3.1. The package con-
sists of software and a ‘“‘smart cable” that
controls the source camcorder and the re-
cording VCR. Installation is a snap. The
software, on two diskettes, installs like
any other Windows software. The smart
cable plugs into either a 9-pin or 25-pin
serial port.

The other end of the smart cable con-
trols the source deck and the record deck
that are required for editing. The source
deck must be a camcorder that offers either
infrared remote control capability or a
LANC remote jack. A VCR cannot be
used as a source deck. The record deck can
be any VCR with infrared remote control.

The control end of the smart cable con-
tains an infrared emitter. It must be placed

GOLD DISK
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so that the VCR (and, perhaps, the cam-
corder, if you choose to control it via in-
frared signals) can “‘see” it. A LANC
(local application control bus) plug is also
provided for controlling the source cam-
corder. It is preferable to use LANC rather
than infrared control because it provides
two-way communication between the
computer and the camcorder for greater
accuracy.

The software seems to be designed for
people who are not familiar with comput-
ers. Although the VideoDirector applica-
tion runs under Microsoft Windows, it
doesn’t look like a standard Windows ap-
plication, and, in some cases, it doesn’t
act like one, either. For example, the pro-
gram fills the screen when Windows runs
ina640 X 480 graphics mode. It is not re-
sizable, though it can be minimized. There
is no title bar, and there is no control button
in the upper left corner although there is a
minimize button available in the upper
right corner.

VideoDirector Home doesn’t have any
menus per se, either. For example, there is
no Fle drop-down menu from which to
select to exit the program. Instead, there is
an Exit light at the top right of the screen.

The screen is broken into three main
areas. The top contains a picture of a cam-
corder; its controls operate the source
camcorder, and let you define and select
the video clips that you want to include in
your final edited highlight tape. If you
have an MClI-compatible video overlay
card installed in your computer, a TV will
also be displayed at the top of the screen. It
can be used to preview the video clips that
you mark. If you don’t have a video over-
lay card, you will need a separate com-
posite-video monitor to view the clips that
you choose.

The bottom left of the screen contains a
catalog of tapes and a script book. The
catalog of tapes lets you choose a tape that
has scenes you want to include, or to add a
new tape to the list. The script book is
where you organize the clips in the order

that you want them to appear on the tape.
A script can consist of scenes from multi-
ple tapes.

Tucked into the bottom right portion of
the screen are tools: a help book, a config-
uration toolbox, printer configuration, and
a trash can.

Editing a tape is an easy process. But
before you can get started selecting your
clips, you must first tell VideoDirector
about your camcorder and VCR. If you are
using infrared signals to control your cam-
corder, you must pick the brand and model
from a list. If you are using the LANC bus,
you must indicate so, but you don’t have to
worry about the specific brand or model.

You must also select your VCR brand
from a list. Of course, there are too many
models to list, so just the brand is listed,
along with a number if there is more than
one set of commands for that brand. For
example, if you have a Fisher VCR, you
must select one of five command sets and
test them to see which works with your
specific model.

As we found out, even if your brand is
listed, the correct command set might not
exist. Fortunately, you can teach Vid-
eoDirector Home your VCR’s commands
with your existing remote control. For
maximum accuracy in your edits, you can
set record-delay and pause-delay times—
that is the length of time between when
your VCR receives an infrared command
and when it actually executes it. The delay
can be set either by seconds and tenths of
seconds, or by video frames.

When you’re confident that Vid-
eoDirector will control your specific cam-
corder and VCR, you’'re ready to start
choosing the scenes you want to include in
your finished tape. First, click on the New
Tape icon, and when prompted, insert the
tape into the camcorder. VideoDirector
then rewinds the tape to the beginning as a
calibration aid. Then hit the camcorder’s
play button (or use the on-screen cam-
corder’s button) and watch the video either
on a separate monitor or on the on-screen



VideoDirector Home has an easy-to-use interface that anyone
can learn to use.

TV if you have a video overlay card in-
stalled. When a scene comes up that you
want to save, click the START OF CLIP
control on the on-screen camcorder. At the
end of the scene, click the END OF CLIP
control. The PREVIEW button lets you re-
view your start and end points, which can
be easily changed if you want. If your
camcorder supports it, you can jog the tape
back and forth a frame at a time to get to
the right place. When you're finally satis-
fied that you have the clip you want, you
can click on the SAvE cLip button, and
assign the clip a name.

It makes sense to mark all of the good
scenes in a video tape even if they are ones
you don’t plan to use immediately. That’s
because you can’t go back later and save
additional scenes from a tape without as-
signing a new name to it.

After you have all of your scenes
marked from one or more tapes, you are
ready to assemble them into the finished
tape. It’s a relatively simple process. First
choose the tape you want to start with, and
double click on the title to obtain a list of
clips. Then simply drag the scene you
want to include onto the script book. Scen-
es can come from multiple tapes, and can
be placed in any order you want. When
you have your script complete, you're
ready to record your scenes.

Making the edited tape is simply a mat-
ter of clicking the MAKE TAPE button. A
VCR slides out from the side of the screen
to replace the tape list and script book.
Most of the process is automatic. Vid-
eoDirector rewinds or fast-forwards the
camcorder to get to the right scenes, and
then starts or pauses recording. Vid-
eoDirector prompts you to change tapes in
the camcorder if necessary.

STEPPING UP

VideoDirector Suite provides the same
underlying functionality as VideoDirector
Home, but adds a slew of bells and whis-
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VideoDirector Suite presents a more traditional Windows inter-

face and added functionality.

tles that are lacking from the basic pack-
age. It also has the look and feel of
traditional Windows programs. To set the
software to work with your source and
record decks, you must perform essen-
tially the same functions as well. However,
the look and feel is much different—easier
for Windows users, probably more diffi-
cult for computer neophytes.

The Suite software allows you to divide
asource tape into chapters, grouping scen-
es into what it calls *“sections.”” That’s far
better than the Home software,'which only
allows scenes to be defined. With experi-
ence, we have learned to eliminate most
extraneous footage by judicious in-camera
editing. That not only makes our final edits
easier, but it allows us to fit several events
on one tape. After a brief vacation, we
might have used some 15 minutes of tape.
Of course, we’re not going let the unused
tape go to waste, if for no other reason, to
conserve space in our tape library. The
ability to define sections lets us conve-
niently find footage from our vacation to
Washington and mix it with footage from a
family outing in the park.

Another nice feature of the Suite soft-
ware is the different ways that it displays
clip information. One option provides a
simple text-only view, another includes
full information about the clip along with a
“picon”—a picture icon that can be a still
frame of video if you have a video-capture
board, or any other image you wish to
associate with the clip. The third view
shows only the picon, creating a story-
board view.

Additional programs are supplied on a
CD-ROM, including a title editor, an ani-
mation editor, a sound editor, and a lot of
images, sounds, and sample animations.
However, to incorporate animations or ti-
ties requires additional hardware—a de-
vice to convert the VGA signals that the
computer produces to composite video.

Both VideoDirector Home and Vid-

eoDirector Suite are ideal solutions for the
videographer who wants an easy way to
organize and present only the best video
that he or she has captured. Although nei-
ther offers the frame-by-frame precision
that comes only with timecodes, they both
do an admirable job. And they make it so
easy, that there’s no longer any excuse for
showing boring videos.

GIZMO NEWS

Anti-Bacterial Calculator

It’s a medical fact that bacteria, and the
illnesses they cause, often are passed from
hand to hand. Even if you avoid shaking
hands all winter long, you are still exposed
by touching things that are used by many
other people.

Sharp Corporation, responding to “an
increased awareness and desire for
amenities such as cleanliness, health,
safety, and comfort,” has introduced two
new calculators whose keys and cases are
made of a material that contains agents
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said to inhibit the growth of bacteria. The
inorganic anti-bacterial agents contain
antibiotic metals such as silver and zinc
intermixed with the material used in the
calculators’ contact surfaces. The agents
remain active and stable even in hot, damp
conditions, where bacteria thrives. The
Anti-Bacterial Electronic Calculators are
intended for use in places where cal-
culators are made available for use by the
general public, such as customer-service
counters in shops, as well as in businesses
where more than one person uses the same
calculator. Both modes are currently avail-
able in Japan. No U.S. marketing plans
have been announced.

CompactFlash Association
Formed

Twelve companies prominent in the
fields of computing, imaging, communi-
cations, and consumer electronics have es-
tablished the CompactFlash Association
(CFA) to promote the adoption of the
CompactFlash (CF) storage specification
as a new industry storage standard. The
CompactFlash storage card is the world’s
smallest removable data-storage system.
First introduced in 1994 by SanDisk, the
solid-state CF cartridges, about the size of
a matchbook (1.4 X 1.7 X 0.13 inches)
are available in 2-, 4-, 10-, and 15-mega-
byte capacities.

The founding companies are Apple
Computer Inc., Canon, Eastman Kodak,
Hewlett-Packard, LG Semicon (formerly
Goldstar), Matsushita, Motorola, NEC,
Polaroid, SanDisk (formerly SunDisk),
Seagate, and Seiko Epson. It is expected
that the member companies will begin in-
corporating CF storage cartridges in some
of the many different electronic platforms
and products that they produce for mass

consumer markets. The CFA is actively
recruiting new members, and expects sev-
eral other companies to join in the near
future.

The founding members cite various rea-
sons for backing the CF platform. Canon
believes that CF cartridges “will become
the film for next-generation digital cam-
eras,” while Eastman Kodak considers
CompactFlash to be *“an excellent solution
for Kodak’s Digital Imaging products
where small-size storage is appropriate.”
Hewlett-Packard sees CF as “‘an enabling
technology™ that could allow the compa-
ny's handheld products to ““seamlessly in-
tegrate with numerous mass-market
products such as video cameras, pagers,
and cellular phones.” Motorola “strongly
endorses” the establishment of a CF stan-
dard, because “‘a PC Card-compliant stor-
age standard is necessary to encourage the
growth of more functionality on smaller,
lighter, and less expensive devices.”

Another stated goal of the CFA is to
encourage other storage or semiconductor
manufacturers to develop CF cartridges.
SanDisk will transfer the CompactFlash
trademark and specifications to the CFA,
which will make it available under a royal-
ty license fee to other third-party manufac-
turers who commit to develop, manufac-
ture, and supply CF products. -]

Camcorder Low-Lux Standards
Adopted

The Electronic Industries Association’s
Consumer Electronics Group (EIA/
CEG)—which has just changed its name
to CEMA, for Consumer Electronics
Manufacturers Association—has de-
veloped a standard that will help cam-
corder buyers compare the low-light
sensitivity (low-lux) of various models.

EIA-639 was developed by a task force
created under the direction of the EIA Vid-
eo Systems Committee and composed of
manufacturers, independent test laborato-
ries, technical-media representatives, and
consultants. The standard is now in the
process of receiving American National
Standards Institute (ANSI) certification.

EIA-639 will apply to all types of video
cameras and camcorders, including VHS,
8mm, and the new digital products. Those
manufactures who adopt the standard must
indicate in their advertisements and liter-
ature that the stated low-light performance
is as “measured by the EIA standard,”
and consumers are advised to look for that
wording when shopping for a new cam-
corder or video camera. Previously, each
manufacturer used its own methodology to
rate camcorder sensitivity.

The task force conducted tests to deter-
mine the level of picture performance that
camcorder users would consider accept-
able when lighting conditions were less
than perfect. Those tests revealed the mini-
mum acceptable quality levels for picture
brightness, contrast, picture noise, and
color. According to the standard, camcor-
ders must equal or exceed the minimum
acceptable level for five performance pa-
rameters: luminance level, black level, lu-
minance signal-to-noise (S/N) ratio,
chroma level, and resolution.

*“Camcorder low light sensitivity or lux
rating is an advertised feature for camcor-
ders. A low lux rating ... [is a] key feature
that influences camcorder sales,” said
John H. Stevens, task force chairman and
manager of camera engineering for Thom-
son Consumer Electronics. ‘‘With this
new standard, the industry can provide an
accurate guide for consumers interested in
buying camcorders. " L]

ELECTRONICS WISH LIST
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Seiko Chinese/English Translator

Chinese/English Translator

If you’re planning a trip to China, consider packing the TR-2000 Chinese/
English translator from Seiko Instruments USA (2990 West Lomita Blvd., Tor-
rance, CA 90505; Tel. 310-517-7700). The pocket-sized device translates Man-
darin Chinese to English and vice versa, featuring 27,000 Chinese entries and
20,000 English entries with approximately 51,000 translations. The conversion
function changes complicated Chinese characters to and from simplified Chinese
characters. The TR-2000 features the “EZ-Learn” teaching system, a word quiz
that helps you memorize words and phrases. It has a bright display, a QWERTY-
style keypad, a bi-directional metric converter and currency converter, and a 10-
digit calculator with memory. Operating instructions are printed on the folding lid
for quick reference. The translator comes with a carrying case and two lithium

batteries. Price: $49.99.
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Bad Vibrations

The C-5 and C-10 vibration absorbers from Tekna Sonic, Inc. (442 Houser St.,
Suite E, Cotati, CA 94931; Tel. 707-794-1512) greatly reduce speaker-enclosure
panel vibrations. Attached to the rear panel of a loudspeaker, they function as a
selectively tuned energy recovery system, attenuating peak resonances by an
average of 15 to 20 dB. Mechanical energy, which causes the destructive vibra-
tions, transfers directly from the enclosure into the vibration absorber. In the
process, audible mechanical energy is converted to its inaudible thermal state.
According to Tekna Sonic, that produces a dramatic increase in sound clarity not
only over the critical mid-range frequencies but in the bass region as well. Prices:
C-5: $40 each; C-10, $50 each.
CIRCLE 64 ON FREE INFORMATION CARD

Compact Home-Theater Speakers

For putting big sound into small media rooms, Cerwin-Vega (555 East Easy
Street, Simi Valley, CA 93065) offers the Sensurround Home Theater Powered
System 6, a compact, six-piece speaker system. Featuring a low-profile center-
channel speaker, four small satellites, and a powered subwoofer with remote
control, the System 6 uses the same Academy Award-winning Sensurround
technology, and delivers the same uncompromising video and audio sound, as
Cerwin-Vega's larger seven- and five-piece systems. The modular system allows
users to purchase each component separately to configure a system that meets the
specific demands and dimensions of almost any room. The magnetically shielded
HT-MDC center-channel speaker incorporates dual five-inch high-excursion mid-
range drivers with rubber surrounds and a one-inch polycarbonate dome tweeter.
It measures 6% X 142 X 6% inches. The shielded H7-S5 two-way satellite speak-
ers feature a five-inch midrange and a one-inch dome tweeter, and offer power-
handling capability of up to 60 watts. They measure 9% X 642 X 6% inches. The
HT-I0PWR 10-inch powered subwoofer features a built-in 100-watt amplifier and
comes equipped with its own remote control that targets only subwoofer volume
level. Prices: System 6, $1695; HT-MDC, $235; HT-S5, $330/pair; HT-10PWR,

$800.
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Quake Insurance

According to the experts, if you live in California, particularly near the 800-
mile-long San Andreas Fault, you—and your electronic gear—face the threat of a
major earthquake in the next five years. TVs, stereos, and other home-electronics
are vulnerable to damage from even moderate seismic movement. Trevco's (129
East Colorado Blvd., Suite #462, Monrovia, CA 91016; Tel. 818-301-0891)
Quake Hold! straps are a line of easy-to-use, adjustable fasteners that keep your
electronic equipment safely in place in the event of an earthquake. The straps
attach to furniture without damaging the finish, and can be removed quickly for
moving or cleaning. The Quake Hold! products are interchangeable and can be
mixed and matched to secure top-heavy items such as tall speakers and large
monitors. The line includes a VCR/Stereo Strap that can also be used to secure fax
machines, computers, microwaves, copiers, and small appliances; TV straps:
furniture straps in decorator colors; big screen straps that can also secure large
appliances such as refrigerators; and bookcase straps. Now, if they could only do
the same for the walls and ceilings .... Prices: N/A.
CIRCLE 66 ON FREE INFORMATION CARD
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REPLACEMENT BATTERY

= CAMCORDER

axell
=

CAMCORDER
SPLACEMENT DATTIRY

Maxell Czmco ‘der Plus Battery Packs

Carver THX-Certifiec Amplifier

KAB SpeedStrobe Turntable Timer

Widescreen TV

According to Toshiba America Consumer Products, Inc. (82 Totowa Road,
Wayne, NJ 07470), its TheaterView line, including the widescreen Model
TW56D90, represents the most advanced rear-screen projection TVs in the indus-
try. The set benefits from 12C Digital Chassis technology, which uses micro-
processors that continuously monitor and adjust key television functions to
provide consistently optimum audio, video, and tuner performance. Theater View
users can adjust the alignment of the set’s three image-producing picture tubes
without leaving the sofa, viaremote control. The TV offers Dolby Pro Logic, a 68-
watt audio system, and external rear speakers. Convenience features include
favorite-channel selection, two-tuner picture-in-picture, and automatic closed
captioning when the MUTE button is pressed on the remote control. Color-
temperature control allows the viewer to adjust the overall “warmth” of the
image, choosing between three color-temperature selections. The Extended Data
Service (EDS) function allows the viewer to access broadcaster-provided informa-
tion on TV programs, including name, type, length, and network affiliation.

Price: $4999.95.
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“Self-Charging” Camcorder Batteries

The Camcorder Plus battery line from Maxell Corporation of America (22-08
Route 208, Fair Lawn, NJ 07410) includes units with built-in self-charging plugs
that allow convenient recharging anywhere there’s an outlet, whether or not the
camcorder’s charging unit is present. Recharging begins as soon as the battery is
plugged into a standard AC outlet. The Camcorder Plus line also includes a Fuel
Gauge unit that tells the user how much power remains, and the Combination
battery pack, which combines the built-in charger and the fuel gauge features with
high-capacity (2000-mAH) cells. The Combination unit delivers two hours of
running time, instead of the standard 1.5 hours. The Camcorder Plus units are
universal batteries that fit most 8mm and VHS-C camcorders, including. those
manufactured by Sony, Sharp, and JVC. Prices: Fuel Gauge (M-6033/1), $59;

Seif-Charging (M-6033/2), $69; Combination (M/6033/3). $99.
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THX Amplifier
Carver Corporation’s (P. O. Box 1237, Lynnwood, WA 98046, Tel.
206-775-1202) Model A-400x stereo power amplifier delivers 200 watts (8 ohms)
per channel and Home THX certification at a reasonable price. The amp, which is
made in the United States, provides more than enough power to drive most
loudspeaker systems. 1f more power is desired, the A-400x can be bridged to
deliver 600 watts mono into an 8-ohm load. The amplifier features high-quality
components in a simple, rugged chassis. It uses gold-plated RCA input jacks and
premium-quality five-way binding posts. Price: $685.
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Digital Speed Readout
Aimed at vintage sound enthusiasts as well as dealers and repair technicians,
the SpeedStrobe digital speed readout from KAB Electro-Acoustics (P.O. Box
2922, Plainfield, NJ 07062-0922; Tel. 908-754-1479) uses actual speed numbers,
instead of hypnotic bars, to verify turntable speeds at 16, 33, 45, and 70-90 RPM.
It includes a handheld, battery-operated strobe light. By using a low-frequency
strobe, fewer icons are required around the disc, making it easy to test for jitter and
drift. Illuminated with the strobe light, the turntable speed is read directly from the
SpeedStrobe disc, glowing bright red against a black background. If the readout
drifts one position in 60 seconds, it would represent 0.03% accuracy. The digital
disc, which was created using sophisticated CAD software, is silk-screened on 20-
mil, die-cut plastic and is 10-inches in diameter. Price: $99.95.
CIRCLE 70 ON FREE INFORMATION CARD
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Curly Cable Wraps

The KurlyTie Company (3382 Border Drive, Stone Mountain, GA 30087) now
offers ten different styles of its unique bundling ties. The four reusable KurlyTie
models, designed for use with audio/video cabling, offera solid, rubbery grip and
adjustable holding force. They lock in position on the cable, fastening in place
with a patent-pending base coil design, making it easy (0 reposition or remove
them for use elsewhere. Four KurlyKwik models fasten in place on the cable witha
standard locking tie. KurlyTie and KurlyKwik models come in full and small
sizes, with or without a convenient pull chain. The full and small sizes of
KurlyKoil models don’t mount on the cable itself, but are intended for tacking up
cables or organizing installed cabling. All ten models use an expandable plastic
coil to secure cables. Prices: KurlyTies, $7.40 to $24.95/10-pack; KurlyKwik,
$12.40 to $18.70/10-pack; KurlyKoil, $8.60 to $22.40/20-pack.
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CD-ROM-based Video Editor

Borrowing graphics and titling tools from the broadcast TV and magazine
production worlds, the PC Video Studio from Sima Products Corporation (6153
Mulford Street, Niles, IL 60714, Tel. 800-345-7462) allows home videographers
to add a vast variety of dazzling typefaces, colors, sizes, backgrounds, clip art,
retouching, and other advanced effects to their video productions. The CD-ROM-
based device blends analog and digital technologies to offer advanced graphics
capabilities at an affordable price. The package includes Corel Draw 3, a feature-
rich CD-ROM that contains 14,000 pieces of clip art; 250 PC-compatible type
fonts; a drawing program,; a photo editor that incorporates Photo CD shots into the
video and allows unusual retouching—like putting one person’s head on another’s
body; a photo slide show generator; and tools for retrieving and manipulating
libraries of digitally stored information. After the user has created titles and
graphic effects on the PC, PC Video Studio’s VGA-NTSC converter changes the
computer’s digital video signal into one that can be recorded onto a standard home
VCR. The package includes the SED-2 video/audio mixer, which takes video
output from the PC and blends the newly created titles, graphics, and pictures into
the original video footage. Price: $199.
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Handheld Travel Guide

Eliminate navigation hassles on your road trips with Ultradata Systems’ (9375
Dielman Industrial Drive, St. Louis, MO 63132; Tel. 800-747-2605) Ultra-
Finder, a handheld computer that provides instant access to more than 100,000
services along the nation’s highways and in more than 70 American and Canadian
cities. Replacing unwieldy road maps, the UliraFinder puts the information you
need in your hand with just a few keystrokes. Simply press a button to let it know
where you are. In the highway mode, you'll immediately see the distance to the
next exit, the exit number, and directions and distance from your exit 10 your
destination. You can also get information regarding gas, lodging, 24-hour food
services, rest areas, campgrounds, hospitals, and attractions. UltraFinder pro-
vides toll-free numbers for motels, and telephone numbers for highway patrol,
weather, road conditions, and tourist information. In the city mode, you get
immediate access to hotels, restaurants, 24-hour copy centers, 24-hour phar-
macies, museums, attractions, car-repair services, and hospitals. You can also get
detailed directions from one major location to another. It provides specific
directions to large cities across the country and small cities within each of four
regions: Northeast, South, Central, and West. Information is kept current via a
low-cost, updatable plug-in module. Price: $129.95.
CIRCLE 73 ON FREE INFORMATION CARD
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Corrections,
and a Call for
Information

March 1996, Popular Electronics

-t
[+,]

LETTERS

SORRY, WRONG
NUMBER

An incorrect telephone number
was inadvertently listed for the
Gernsback BBS in the article
“Build an Autoranging Capaci-
tance Meter," which appeared in
the January 1996 issue of
Popular Electronics. The cor-
rect number iS 516-293-2283.

- Please do not use the number
that appeared in that story. We
apologize for any inconve-
nience. — Editor

SORRY, WRONG
PRODUCT-

| regret to inform you that an
item mentioned in the “Elec-
tronics Gift Guide™ (Gizmo,
Popular Electronics, De-
cember 1995), has been
discontinued. The AT&T TV In-
formation Center would have
brought information services,
telephone answering, and other
services to the TV screen. The
market response from informa-
tion service providers and
consumers was not strong
enough to continue the product
offering at this time.

The picture that accompanied
the product mention, however, is
not the TV Information Center
as labeled, but is the AT&T 2-
Line Personal Information Sys-
tem 882. The 882 is a screen
phone for home offices that can
store up to 200 names and
phone numbers for easy dialing
and can display caller-ID infor-
mation. It has been in the
marketplace for eight months
and has been well received by
consumers,

M.H.
AT&T Consumer Products
Parsipanny, NJ

TRANSISTOR HISTORY
Many of your readers will know
that the transistor was dis-
covered by Bardeen and
Brattain of Bell Laboratories in
late 1947. | use the word “dis-
covered"” rather than “invented”
because they had a good idea
what they were looking for, and
the device that they accidentally

created, the point-contact tran-

| sistor, was nothing like it! it was

to be four more years before a
working junction transistor—
which is what Schockley, the
Bell Labs theorist, was really
seeking—was made.

In the interim, Bell icensed
their point-contact technology to
many commercial firms, and
millions of point-contact tran-
sistors were made. That was
despite the fact that the opera-
tion of the device was very
poorly understood in theoretical
terms, and its production used a
highly empirical technique: so-
called “forming.” That involved
fusing the point contacts to the
germanium die using current
pulses, and was far more of an
art than a science. The resulting
structure, usually of PNP polar-
ity, had a common-base current
gain (“alpha”) considerably
greater than one! That shows
just how different the device
was from the standard transistor
that we all know.

About 100 different types of
point-contact transistor were
made, the majority in the US, a
dozen or so in England, and
even one or two in France and
Germany. Today, the existence
of that device type is known
only to historians, and very few
specimens survive. The early
development of the semicon-
ductor industry, from 1947 up to
about 1960, is a major interest
of mine—particularly the point-
contact transistor. If any readers
have interesting information or
anecdotes from that period,
data books or sheets, circuit
cards, or early semiconductor
devices, | would like to hear
from them.

DR. ANDREW WYLIE
21 Brancaster Lane
Purley, Surrey CR8 1HJ
England

HAVES & NEEDS

I am a student in an electronics
class and | would be very grate-
ful if any of your readers would
send me a schematic diagram
of the Sherwood ampiifier

model S-9500, serial number
T-501859. Thanks.

CHARLES KWONG WOH
319-8511 Westminster Highway
Richmond, B.C.

Canada, V6X 3H7

I am in need of the schematic
for a Panasonic RF 4800 or RF
4900 communications receiver
and a schematic for a Bogen LS
330 PA amplifier made by Lear
Siegler Inc. | also need a C.R.T.
#T52P2 for a Tektronix 532
scope. I need an old VTVM to
make into an impedance meter
and a bench power supply,
about 30 to 50 voits adjustable,
single or dual type.

| have the 1804 and 1821
Plug-ins for a Hewlett-Packard
scope. If anyone needs them, |
will sell both for $120, but they
need repairs.
CRAIG KENDRICK SELLEN
Box 1038 RR-1 58-B
Waymart, PA 18472-9712

I have a Hammarlund HQ-170A-
VHF, and would appreciate if
anyone could send me the man-
ual or schematic. Thank you.
MICHAEL J. DI STEFANO

1 Willow Street

Exeter, NH 03833

I have been reading Popular
Electronics for more than 40
years, and I've found it to be the
leading magazine in its field. I
always read the Letters column;
and I've seen a lot of people
who have been helped with
electronics problems by other
readers. | hope they'll be able to
help me, too.

I need schematics for three
oscilloscopes. | am trying to
repair two of them: a Tektronix
model 524-A.D. and an Analab
model 1120. The third, a Du-
Mont type 304, | now have
working. The schematics or
other information can be good-
quality photocopies, for which |
will cover the costs.

LEWIS E. WILLIAMS

40 River Road, Apt. 8

Halifax, NS

Canada B3R 1V3 ]




Prepare For a New Future
As a IAN Servicing Technician!

Now you can get the equipment, experience, and credentials you need to make money
installing, maintaining, and upgrading Local Area Networks!

Discover what developments in
IAN technology can mean for you

Today's LANSs are able to transform
individual PCs, departments,
divisions, and entire corporations
into productive information
resources. This dynamic, in-
demand technology can be your
specialization with NRI training,
the ticket to a new, secure future.

Now you can be one of the
key technicians able to sell, select,
install, use, maintain, and manage
office networks. And this know-
how will earn you top dollar! Only
NR], the leader in at-home training
for over 80 years, gives you
everything you need to start a
new career or business of your
own as a sought-after LAN
servicing technician.

Train with and keep the most advanced
computer system available
in home study today!
NRI knows: To master a revolutionafy
technology like LAN, you need to train with
exceptional equipment. That's why your
course includes a 486DX4/100
MHz PC with all these —
exciting features... il
* Space-saving mini-tower
design l
* 8 meg RAM )
* 128K cache memory E o
+ 540 meg hard drive I g
+ Super VGA color \
monitor with 1 meg
video memory
* 14,400 baud fax/modem with 10 free
hours of America Online
* Quad-speed CD-ROM drive
+ 16-bit sound card with stereo
speakers
» Windows 95
« Two network interface cards
« Thin, Ethernet cable
» Special coax cable-assembly tools
* And more!
Using LANtastic, award-winning LAN
software, you connect this top-of-the-line
system to your existing computer (3868X or

Starter Kit

i

‘8
’7

/\Kﬂ"ﬂ

Includes
486DX4/100
Computer and
Windows 95!

better, with hard drive, 3.5" floppy drive,
and at least one meg RAM).Then you're set
to explore first-hand the tremendous
potential of today’s LAN technology.

Lessons cover entire LAN spectrum

NRI’s “bite-sized” lessons explain computer

electronics and LAN technology step
by easy step. Even if you have no
experience in this field, you'll be able
to understand these expertly written
texts because they’re loaded with
diagrams and illustrations. Plus, they
present each subject in clear,
everyday language so you won't get
bogged down in technical jargon.

Hands-on training
builds confidence

Leaving nothing to chance, NRI's
LAN Servicing course goes beyond
reading to give you real experi-
ence, the kind that makes you
proficient on the job.

As an NRI student, you geta
chance to build, configure, test,
and use your own LAN system! No
other school goes the extra mile
to make your learning experience
so enjoyable and effective.

Flexible, convenient studying

with your own instructor

You study at home, at your own
pace. And with NRI's easy new
TeleGrading system, you can check
your knowledge and progress over
the phone - 24 hours a day!

What's more, you have an expert instruc-
tor available throughout your training and
career. Offering advice and feedback, your
instructor will become a trusted mentor, able
to help you move up and make good money as
a successful LAN servicing technician.

FREE catalog gives all the details

If the coupon is missing, write to NRI
Schools, 4401 Connecticut Avenue, NW,
Washington, DC 20008. Or...

CALL 1-800-321-4634,
Ext. 1422

SEND TODAY FOR FREE CATALOG!
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I Schools Washington, DC 20008 For career courses I 3
d approved under Gl Bill >
I Check one FREE career catalog only | -
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Automotive
Navigation
System

NEV/ PRODUCTS

You can leave the road maps
and guidebooks home if your
car is equipped with Pioneer’s
GPS-X77 satellite-based, in-ve-
hicle navigation system. It uses
the Global Positioning System
(GPS) along with proprietary
CD-ROM technology to create
comprehensive digital maps
and information listings that pro-
vide consumers with directional
assistance as they drive. GPS
technology uses satellite sig-
nals to track the movement of
the car. Computer analysis of
the signals determines the posi-
tion and movement of the

vehicle. The vehicle's direction,
latitude, longitude, altitude, and
speed are instantly relayed. The
positioning information is up-
dated approximately every
second, providing a real-time
display of the vehicle movement
on the map. The system also
allows the driver to input a
destination by either entering a
given address or by selecting
one of the thousands of infor-
mation listings contained on the
CD-ROM. The software offers
more than 90 categories of in-
formation listings, including
food, lodging, entertainment,
shopping, automotive, medical,
government, services, and
more. The location of a par-

ticular listing can be pinpointed
on the map, and its address and
phone number disptayed on
screen. Before beginning a trip,
the user can plan out a par-
ticular route by placing
directional arrows on the map to
indicate turns. The GPS-X77
then provides audible instruc-
tions, such as “right turn
ahead,” to prompt the driver
along the way. The distance and
straight-line direction to the des-
tination is displayed. The
system consists of a detachable
five-inch color LCD monitor, a
combination CD-ROM drive, a
GPS receiver and microcomput-
er in a single DIN-sized chassis,
a wireless remote control, and a
small-profile GPS antenna. A
single CD-ROM disk contains
digital maps and information
listings for a particular geo-
graphic area. The first three
discs to be offered cover South-
ern California, Northern
California, and the Pacific
Northwest; the fourth is for the
Midwest market.

The GPS-X77 navigation sys-
tem has a suggested retail price
of $2850; each CD-ROM costs
$150. For more information,
contact Pioneer Electronics
(USA) inc., 2265 East 220th
Street, Long Beach, CA
90810-1639; Tel. 310-952-2286.
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CORDLESS MOUSE
Interlink Electronics’ Remote-
PointPlus is a handheld,
cordless, PC pointing device
that offers smooth 360° cursor
control and dual mouse-button
support. In addition, the device
provides four extra programma-
bie buttons that give one-touch
access to as many as 15 soft-
ware programs, presentation
tools, media effects, slide
shows, and more. Designed for
use with today’s multimedia
software titles with point-and-
click interfaces, the Remote-
PointPlus has a smooth, thumb-
driven cursor control and trig-
ger-style click button that make
navigation and item assignment

simple. Its four extra buttons
allow it to be customized for
various applications. Used in
multimedia presentations, it al-
lows the speaker to walk around
the room and interact naturally
with the audience. The Remote-
PointPlus uses VersaPoint
Pressure Pointing technology, in
which a force-sensing resistor
converts changes in pressure
(the touch of a thumb) into
changes in resistance, which
are translated via firmware into
cursor movement. Versa-
PointPlus software, which is
Windows and Windows 95 com-
patible, provides an intuitive
user interface for programming
the four extra buttons. Assigna-
ble options include highlight
text, hide-and-reveal slides,
laser-pointer emulation, text un-
derline, draw on the screen,
play sounds, launch programs,
and more. For instance, one
possible edutainment button
setting might be: (1) launch
game, (2) save game, (3) load
game, (4) quit, (11) pause, (22)
mute, (33) restart, (44) launch
Web browser, etc.

The RemotePointPlus cord-
less mouse has a suggested list
price of $199.95. For further
information, contact Interlink
Electronics, 546 Fiynn Road,
Camarillo, CA 93012; Tel.
800-340-1331 or 805-484-1331;
Fax: 805-484-8989; e-mail: sup-
port@interlinkelec.com.
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TELECOMMUNICATIONS
TEST SET

The Amrel TeleSense 1000 is a
handheld transmission-line test




TECHNOLOGY UPDATE

Fifteen years of microelectronic
research makes conventional
antennas a thing of the past!

This little box uses your home's electrical wiring to give non-sub-
scribers, cable subscribers and satellite users better TV reception!

by David Evans

BEST RECEPTIO

ntil recently, the only convenient
u way to guarantee great TV recep-

tion was to have cable installed or
place an antenna on top of your TV. But who
wants to pay a monthly cable fee just to get
clear reception, or have rabbit-ear antennas
that just don’t work on all stations? Some peo-
ple just aren’t interested in subscribing to ca-
ble. Or they may live in an area where they
can’t get cable and TV-top antennas aren't
powerful enough. And what about those peo-
ple who have cable or satellite systems but still
can’t get certain local stations in clearly?

Now, thanks to fifteen years of microelec-

tronics research, a new device has been devel-
oped that is so advanced, it actually makes
conventional antennas a thing of the past. It's
called the Spectrum Universal

|

processing circuit. It then processes and sepa-
rates the signal into 12 of the best antenna con-
figurations. These specially processed signals
route themselves into 12 separate circuits. The
Spectrum Antenna includes a 12-position rotary

tapping switch, the “Signal

Antenna/Tuner.

Advanced technology.
Just imagine watching TV and
seeing a picture so clear that
you'd almost swear you were
there live. Just plug the
Spectrum Antenna into a stan-
dard AC outlet and plug your
TV into the Spectrum. You can
remove the unsightly clutter
of traditional TV-top devices
gathering more dust than tele-
vision signals. Get ready for
great reception. Your TV will
suddenly display a sharp, fo-
cused picture thanks to its ad-
vanced design “Signal Search”
and “Fine Tuner” controls.
Uses your home’s electrical wiring. The
Spectrum Antenna is a highly sophisticated
electronic device that connects into a standard
wall outlet. The outlet interfaces the Spectrum
Antenna with the huge antenna that is your
home wiring network. It takes the electrical
wiring in your house or apartment and turns
it into a multi-tunable, giant TV reception sta-
tion which will improve your TV’s overall tun-
ing capability. The results are incredible.
Just think how much power runs through
your home’s AC wiring system—all that
power will be used to receive your local
broadcasting signals.

How it works. Broadcast TV signals are sent
out from the local broadcast station (ABC, CBS,
NBC, etc.). They interface with your home’s AC
power line system, a huge aerial antenna net-
work of wiring as large as your home itself.
When the Spectrum Antenna interfaces with
the AC line, the signal is sent to its signal

clearly.

Who can use Spectrum?

e Cable users-You have
cable but you ¢can’t get
certain local stetions n

¢ Non-cable users-You
dan’t have cable and
want the stations to
come in more dearly

o Satellite users-You
have a digital satellite
system but can’t get
local stations ir clearly

Switch” control, which gathers
twelve of the best antenna con-
figurations.

The “Signal Search” offers
varying antenna configura-
tions for the user to select from
the best signals of all those be-
ing sent. The signal then pass-
es through the Spectrum
Antenna’s special “Fine
Tuner” circuit for producing
crisp, clear reception.

Risk-free offer. The Spec-
trum Universal Antenna/
Tuner comes with our exclu-
sive 90-day risk-free home tri-
al and a 90-day manufacturer’s
warranty. Try it, and if you're
not satisiied, return it for a full “No Questions
Asked” refund.

Limited time offer! We realize that
most people have more than one TV
in their home. We are offering a spe-
cial discount on additional Spectrum
Antennas so you get great reception
on all your TVs!

Spectrum Antenna™............ $39 $4 S&H
Additional antennas just $34 S&H free

Please mention promotional code 1491-PL-6648.
For fastest service, call toll-free 24 hours day

800-992-2966
COMTRAD INDUSTRIES

2820 Waterford Lake Drive, Suite 106
Midlothian, Virginia 23113

S0IUOND8|T Jeindod ‘9661 YoIBN

21



March 1996, Popular Electronics

set designed for troubleshoot-
ing, installation, and testing
2-wire/4-wire telecommunica-
tions transmission lines. It tests
line loss, frequency response,
and background noise measure-
ments. A 20-kHz frequency
counter is built in. True-RMS
level measurements can be
constantly monitored on the
3Ye-digit LCD readout. The Tele-
Sense 1000 can be adapted for
many applications that require
verifying problems using basic
DMM functions such as AC/DC
voltage, DC current, and resis-
tance measurements. The
device features a precision tone
generator with selectable output
levels of —13 to 0 dBm for
assessment of VF transmission
lines.

Packaged in a rugged, bright-
yellow ABS plastic case, the
TeleSense 1000 can withstand
drops of up to 10 feet. It comes
with a removable stand, a 9-volt
alkaline battery, test leads, and
operator's manual, and a hard
leather holster for field-service
applications.

The Amrel TeleSense 1000 is
priced starting at $495. For ad-
ditional information, contact
American Reliance, Inc., 11801
Goldring Road, Arcadia, CA
91006; Tel. 800-654-9838;

Fax: 818-358-3838.
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POCKET QUICKEN ON
BOOKMAN

Intuit's Pocket Quicken personal
financial-tracking system is now
available on Franklin Elec-
tronics’ Bookman electronic
book system. Bookman is a line
of handheld electronic books
that feature a QWERTY key-
board, color-coded keys for

different functions, and a com-
pact LCD screen. The IC-ROM-
based Pocket Quicken on Book-
man, the first dedicated
portable device for the financial
software program, also has two
cartridge slots on the back that
allow instant access to other
plug-in reference works. Diction-
aries, encyclopedias, and
entertainment publications are
available in the Bookman for-
mat.

Pocket Quicken is specially
designed for easy use on the
go, allowing users to keep track
of cash, check, credit card, and
savings transactions as they oc-
cur. Users can easily fill out and
categorize a simple transaction
form as quickly as they would
write and record a check in a
traditional checkbook register.
They can also categorize busi-
ness expenses by trip, project,
or client. At the end of a trip or
project, all the related informa-
tion can be collected to
generate an expense report.
Pocket Quicken provides up-to-
date spending information to
help users make financial deci-
sions on-the-spot.

Pocket Quicken on Bookman
can be used as a stand-alone
personal financial manager, or
as a data-capture system that
communicates with desktop ver-
sions of Quicken. It includes a
Mac/IBM-compatible serial port
to use with a serial cable and
Pocket Quicken Connect for
Windows software (Mac soft-
ware is also available).

Pocket Quicken on Bookman
costs $99. For more informa-
tion, contact Franklin Electronic
Publishers, One Franklin Plaza,
Burlington, NJ 08016-4907;

Tel. 609-386-2500;

Fax: 609-387-7420; or order di-
rectly from Intuit at
800-243-4650 ext. 810288.
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PC-BASED
OSCILLOSCOPE
The O-Scope Il from Allison

Technology is a compact mod-
ule that plugs into any printer
port, transforming a PC into a
dual-trace digital-storage os-
cilloscope. Applications include
testing audio equipment, auto-
mobile diagnostics, data
logging, field service, noise
analysis, and vibration analysis.

Displayed sweeps can be
frozen on the screen, printed
out, or saved to disk. Operating
parameters, such as input
range, sweep rate, and trigger
level, are displayed and easily
adjusted through the computer
keyboard. A versatile external
trigger is included. In the Fre-
quency Spectrum mode,
sweeps of a selectec frequency
range are presented on a cali-
brated graph with the option of
averaging.

The O-Scope |l features si-
multaneous two-channel data
capture for accurate phase
measurements in art X-Y pre-
sentation. Bandwidth is 250 kHz
with sampling rates up to
1,000,000 per second. The min-
imum PC required is a 286 with
12-MHz speed.

The O-Scope Il module costs
$349. For further information,
contact Allison Technology Cor-
poration, 8343 Carvel, Houston,
TX 77036; Tel. 800-980-9806 or
713-777-0401;

Fax: 713-777-4746;
BBS: 713-777-4753.
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REWRITABLE OPTICAL
DRIVE/CD-ROM PLAYER
The Plasmon PD/CD system is
a technically advanced optical
drive that provides the ca-
pabilities of a removable high-
capacity hard drive, a reliable
lape backup drive, and a high-
speed CD-ROM player in a sin-
gle, half-height slot. Its micro-
optical head assembly offers

unprecedented flexibility. In ad-
dition to providing read and
direct overwrite capabilities for
large-capacity, phase-change
optical disks, the PD/CD also
reads CD-ROMs, audio CDs,
and Photo CDs at a minimum of
600 kilobytes per second (KB/
sec). The compact system has
an access time of between 100
and 150 milliseconds and, when
used with a rewritable phase-
change optical disk, transmits
data at an average speed of
870 KB/sec.

The PD/CD system was de-
signed for multimedia and
desktop publishing/presentation
development as well as system
backup and secure data storage
applications. With the re-
movability of the rugged 650-
MB optical disks, the system is
also suited for large-scale
graphics, engineering, and sci-
entific applications, because
work can be organized on a
convenient job-by-job, volume-
by-volume, or user-by-user
basis. Large files can be easily
moved from one site to another
by shipping or transporting the
pocket-sized disks.

The high-speed, random-ac-
cess system can also be used
for PC or network backup, elim-
inating the need for a separate
backup solution. Because the
system stores data in the same
format as a hard drive, it can be
used as a temporary, though
slightly slower, replacement for
a hard disk until a permanent
one is installed. The media is
also well suited for downloading
and storing highly sensitive in-
formation, such as corporate
research or government securi-
ty applications.

Internal and external versions
of the PD/CD system are avail-
able. Each unit comes with a
SCSI-2 interface for fast, easy
integration; software drivers for
Windows/DOS, Macintosh, and
08/2-based platforms; and one
PD650 disk.

The internal PD/CD system
has a suggested price of $895,
and the external version is
priced at $975. For more infor-
mation, contact Plasmon Data
Systems, 1654 Centre Pointe
Drive, Milpitas, CA 95035; Tel.
800-445-9400 or 408-956-9400;
Fax: 408-956-9444. [ |
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CircuitMaker

The Complete, Low Cost, Circuit Design System

Comprehensive
Device Library

Version 3 features a state-of-the-
art device browser which greatly
simplifies the task of organizing
and selecting devices. With its
newly expanded device library,
CircuitMaker now ships with more
devices (at no additional cost) than
any competing product. If you

Analog, Digital
and Mixed-Mode

Simulation
CircuitMaker’s SPICE3 based
analog simulation is fast and
accurate. SPICE sub circuits for
all base level digital devices
provides advanced mixed-
mode simulation capability.
Digital simulation is live and

Professional Schematic Layout

CircuitMaker’s schematic capabilities are unmatched and include many ad-
vanced editing features not found in similar programs. These powerful fea-
tures minimize the time and task associated with drawing a schematic and
insure a professional looking final product. Printout and export options are
numerous and results are of the highest quality. But that's what people have
come to expect from CircuitMaker.
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“CircuitMaker Shorts The Competition Out,
With An Unbeatable Bottom-line”

Printed Circuit

" Total Customer

Satisfaction
AtMicroCode Engineering we are commit-
ted to total customer satisfaction. When
you purchase CircuitMaker you have the
confidence of knowing that a trained staff
of professionals is available to serve you
after the sale. Our free unlimited customer
service is second to none! Whether you
have general or technical questions they
will be answered promptly by aknowledge-
able representative.

FREE
Functional Demo

A free functional demo is available on the
Internet (http://www.microcode.com), on
CompuServe (GO MICROCODE) and on
America Online (keyword search;
CircuitMaker). A demo can be purchased
directly from MicroCode Eng. for *10.

Board Netlist
Output

The PCB output capability helps
you complete your design tycle,
by generating a netlist that can be
imported into any compatible PCB
program. Thisis not a costly “add-
on” product. It comes standard
with every copy of CircuitMaker.

PCB Program

MicroCode Engineering also of-
fers a CircuitMaker compatible,
professional level, PCB layout and
autorouting program for just 299.
Used in conjunction with
CircuitMaker, Autotrax completes
a powerful end-to-end circuit de-
sign system. Call for details.

= A
5~ MicroCode
f”’Engineering
573 W. 1830 N. Suite 4
Orem, UT 84057 USA
Phone (801) 226-4470
FAX (801) 226-6532

To order or request

additional information

call 800-419-4242

-l @

—
i
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Competitive upgrades are available for
$149. Call for details. CircuitMaker is
a registered trademark of MicroCode
Engineering. All other trademarks are
the property of their owners.
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Multimedia Watch

Software for Windows 95

I 've been using Windows 95 a lot
lately, and the more | use it, the
more | like it. And while it seems a bit
slow on a 486 PC, I've been playing
with a Pentium 120 desktop and a
Pentium 90 laptop, and it flies on those
systems. As you can buy a loaded,
mid-speed, PC| Pentium system for
around $1500 these days, it might be
time for me to finally ditch my old 486.

Anyway, | am getting off the sub-
ject. As | started to say, | am beginning

plays, without my computer hanging. |
While it certainly didn't play the movie
with the performance | would have liked,
the 486 has never been more stable.

Win 95 Software

Whenever possible, it's always better
to run a Win 95 version of a piece of
software than an older version. The
newer version will install better, run
better, and take advantage of some of
Win 95’s new.features. For example,

Beyond the Wall, narvated by Adrian Cronauer is filled with stories about the Vietnam War.

to appreciate Windows 95 more and
more. Getting hardware, new or old,
and especially multimedia stuff, to
work properly in an older computer
under Win 95 can be much harder
than it ever was in Win 3.11 depending
on your computer’'s BIOS. But | really
like the way | can have many different
programs running and easily switch
between them without Windows crash-
ing or running into memory problems.

At work | might have Word, Excel,
Mail, Schedule+, and a few more pro-
grams all running at the same time with-
out any trouble. At home, | can run a
full-tength AVI movie on my 486, and
use all the controls while the movie

you'll need the Win 95 version of Word
to take advantage of the operating
system’s ability to use long file names.
In addition, the new Word has some
neat new features (for example, mis-
spelled words are highlighted as you
type). Other companies are also rush-
ing to put out new software versions
for Windows 95.

Activision was the first company to
send me a bunch of Win 95-updated
software. Its Action Pack and Action
Pack 2 for Windows 95 are loaded with
many of the old Atari 2600 action
games you grew up playing, but ready
for Windows 95. Action Pack includes
Boxing, Chopper Command, Cosmic

BY MARLC SPIWAK
TECHNICAL EDITOR
WINDOWS MAGAZINE

Commuter, Crackpots, Fishing Derby,
Freeway, Frostbite, Grand Prix,
H.E.R.O., Kaboom, Pitfall, River Raid,
Seaquest, Sky Jinks, and Spider
Fighter. Action Pack 2 includes Atlantis,
Barnstorming, Dolphin, Dragster,
Enduro, Ice Hockey, Keystone Kapers,
Laser Blast, Megamania, Oink!, Plague
Attack, River Raid Il, Skiing, Stampede,
and Tennis.

I recently reported on Activision’s
new Pitfall: The Mayan Adventure,
which features Harry Jr., the son of
Pitfall Harry from the original game.
With the new Pitfall, Harry Jr. is also
ready for Windows 95. Also renovated
for Win 95 is Shanghai, which is four
tile-matching games on one disc. You
can play The Great Wall where tiles fall
as lower ones are removed, Beijing
where you match rows of tiles, Action
Shanghai where new tiles appear if
you aren't fast enough, and Classic
Shanghai that can be played with the
tiles face up or down.

A new title from Twentieth Century
Fox Home Entertainment cailed
Beyond The Wall is filled with stories
from the Vietnam War in a multimedia
presentation. Beyond The Wall takes
users beyond the front lines through
rare home movies, snapshots, letters,
songs, and more. The disc is narrated
by Adrian Cronauer, the DJ profiled in
the film Good Morning Vietnam.
Beyond The Wall sells for $49.98.

I've got three new titles from Zelos
Digital Learning. Escape From
Management Hell is basically an enter-
taining game intended to teach man-
agement skills to employees at all
levels. Shoot Video Like a Pro is a
multimedia lesson in how to use a
video camera to get professional-look-
ing results through the use of virtual
cameras, composition, lighting, and
sound. TEAM SAT lets students
choose from eight personal tutors,
each with its own personality and style,
that then help them achieve higher
SAT scores.



The Four-Year Electronics Degree

Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics
Engineering Degree. No Hassles. No High Cost:

LS \ .\ £ . .
Nowss the time to prepare for a profitable career.

We've lowered the cost of
higher education.

It's true! You can earn a four-year
Bachelor of Electronics Engineering
Technology degree today ... and
prepare yourself for a high-paying
electronics career ... without quitting
your job or ever leaving your home.
Because World College, an affiliate of
the Cleveland Institute of Electronics,
offers you the total flexibility of indepen-
dent study programs proven effective for
people like you who truly want to suc-
ceed! World College independent study
lessons help you build valuable skills

Mail/Fax Today
Lde |

1-800-696-7532

step-by-step, and expert instructors are
personally available to you with a toll-free
call. What a way to earn an education!

Aworld of opportunity.

Where is your career headed?
With a four-year bachelor's degree
from World College, you call the shots,
choosing from incredible, high-paying
opportunities in electronics, tele-
communications, computer, electrical
power, and many other growing fields.

World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you can do it all at
your own pace!

Withoutleaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
to breakthrough computer-simulated
experiments, students are exposed to
the latest technological advancements.

All the equipment, parts, and soft-
ware you need are included in your
affordable tuition, including more than
300 hands-on lab experiments you
can complete in your home.

Choose your own pace.

Earr your bachelor's degree
on your time — and at your pace —
because.you pay tuition to World
College only as you complete the
upper-level semesters close to
graduation. The faster you make it
through, the less you pay. So you
have an incentive to make your future
happen quickly — yet the freedom
to choose your own pace!

Send today for your FREE
course catalog — and give yourself that
future you've always wanted —
with an electronics degree education
from World College. :

Take charge of your future in electronics.

Four Powerful Reasons

To ConnectWith
World College Today:

1 Earnyour four-year
a degree!

2 Self-paced
a training!
. Independent study in

3 s your home!

Expert
= instruction!

GiveMeThe

Power!

Send me a FREE
World College course
catalog today!

{Please Print Neatly)

Name

Aadress

City

State, Zip

Phone _{ )

Age

For faster service, call
1-800-696-7532,
orcall
1-804-464-4600.

Or fax this coupon to
1-804-464-36817.
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Lake Shores Plaza
5193 Drive, Suite 113
Virginia Beach, VA 23455-2500
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Free Sample!
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6-Month Trial: $17.95. 1-Yr: $34.95 (851.95-1st Class).
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Bill Nave
saved these
kids from

drowning.

He’s not a
lifeguard— he’s a
teacher. But to the
kids he’s reached,
he’s a hero.

BE A TEACHER.
BE A HERO.

Call
1-800-45-TEACH.

3 A Public Service of
A O This Pubication
Photo: Robin Sachs

In The Crayon Factory, kids canwatch the story or explore the factory, mix and make their own crayons,
and more.

For a humorous lesson in how to
use Windows 95, check out The
Improv Presents Windows 95 For The
Technically Challenged. That how-to

WHERE TO GET IT

Activision
11601 Wilshire Boulevard, Suite 1000

Los Angeles, CA 90025
CIRCLE 50 ON FREE
INFORMATION CARD

Electronic Arts Studios
1450 Fashion Island Bivd.

San Mateo, CA 94404
CIRCLE 51 ON FREE
INFORMATION CARD

Graphix Zone
42 Corporate Park, Suite 200

Irvine, CA 92714
CIRCLE 52 ON FREE
INFORMATION CARD

Grolier Electronic Publishing
Sherman Turnpike

Danbury, CT 06816
CIRCLE 53 ON FREE
INFORMATION CARD

Philips Media
10960 Wilshire Blvd.

Los Angeles, CA 90024
CIRCLE 54 ON FREE
INFORMATION CARD

Twentieth Century Fox
Home Entertainment
P.O. Box 900

Beverly Hills, CA 90213
CIRCLE 55 ON FREE
INFORMATION CARD

Zelos Digital Learning
98 Battery Street, Suite 300

San Francisco, CA 94111
CIRCLE 56 ON FREE
INFORMATION CARD

guide for computers places an empha-
sis on Windows 95 and lets users
select comedy-interlaced lessons from
the club’s menu. Contact Graphix
Zone if you're interested.

One really neat title this month is
Science Fiction: The Multimedia
Encyclopedia of Science Fiction, from
Grolier Electronic Publishing. The disc
is based on the Hugo-Award winning
book by John Clute and Peter Nicholls
(for those readers not familiar with it,
the Hugo Award is named after Hugo
Gernsback, the founder of the compa-
ny that publishes this magazine). The
disc is filled with photographs, movie
clips, and more, from all of your
favorite science-fiction sources.

Electronic Arts is offering two new
tittes, Fade to Black and U.S. Navy
Fighters Gold. Fade to Black takes
place in the year 2190 when an evil
species of master brains have taken
over the solar system. In six 3D action
levels, you must help the human rebels
overthrow the aliens. U.S. Navy
Fighters Gold is the ultimate in EA's “Air
Combat” series of flight simulations.
You can fly in many different airplanes
and in various missions and scenarios.

Last this month is something for the
kids. The Crayon Factory from Philips

Media tells the story of a crayon facto-

ry run by robots. Children can simply
watch the story or explore the factory
where they can mix and make their
own crayons, repair and adjust things,
sort colors, and more. -



OVER 1100 PAGES AND 350 ILLUSTRATIONS!

Utilize this manual and the power of diagnostic
software to troubleshoot and repair personal computer

It’s all here in an easy-to-use format that focuses on
hands-on repair practices rather than complicated
theories. This practical book/disk package puts the
largest compilation of diagnostic shareware and
freeware ever offered in a single resource — including
critical information on diagnostic software applica-
tions -- at your fingertips. You’'ll have clear, step-by-
step explanations and easy-to-understand illustra-
tions, along with professional tips and tricks, to
allow you to do even the most difficult jobs quickly

and easily.

“Real World” Hands-On Strategies

Sure to set the standard for all technician-level
computer troubleshooting and repair, Trouble-

shooting, Maintaining and Repairing Personal

Computers, A Technician’s Guide by Stephen J.
Bigelow is the only guide that will give you the

nuts and bolts knowledge that you, as a techni-

cian, must have.

Full range of PC information at your fingertips

This massive guide covers all microprocessors
from 8-bit to 64-bit; multimedia PCs, sound
boards, video; CD-ROM; Pentium and the
Power PC. It includes both IBM PCs and

compatibles.

Order now to give yourself the

technical edge!

Your Satisfaction is Absolutely Guaranteed. If you

are not satisfied with your selection, simply return it,
postage-paid, for replacement or a full refund.

4 Easy Ways to Order!
: 1. Call toll-free

1800 822-8158

(24 hours a day)

2, Complete and mail

this coupon

3.FAX 1 614 759-3644

4, EMAIL:
INTERNET: 70007.1531@
COMPUSERVE.COM or
COMPUSERVE: GO MH

#912098-9,
$70.00

Get The Computer
Support Directory
with vour paid order!

COMPUTER
SUPPORT

Mail coupon to:

FOR FASTEST SERYICE ON CREDIT CARD ORDERE CALL, TOLL-FREE

1 800 822-8158

(24 hours a day)

THE McGRAW-HILL COMPANIES, P.0.Box 182607, Columbus, OH 43218-2607

[v7] YES! Please rush my copy of Trouble-
hooting, Maintaining and Repairing Per-
nal uters, A Technician’s Gui
(#912098-9) for just $70.00 (plus $6 S&H and
applicable taxes) and my FREE copy of The

omputer Support Directory.

Name

Address

City

State Zip
Phone ( )

PAYMENT METHOD:

[ 1Check or Money Order enclosed
(Payable to THE McGRAW-HILL COMPANIES)

[ ] Please charge my credit card:

e

Acct. No.

Exp. Date

Signature
(Order invalid without signature)

Professional books may be tax
deductible. Ask your tax advisor.

KEY=SP36PEA
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Shopping for Electronics

Let’s face it, electronic compo-
nents and equipment can get
expensive. For that reason, many hob-
byists are forced to cannibalize parts
from old gear, and use outdated equip-
ment and computers. But that doesn't
have to be the case—there are bar-
gains out there. And as you might have
guessed (considering which column
you're reading), many of those bar-
gains are on the Internet.

Looking for 4 good deal on electronic
Swap Meet contains lots of bargains.

From online swap meets to store-
fronts, each of the sites we'll look at
this month contains an innovative way
of finding just what you're looking for at
just the right price. So get out those
credit cards and checkbooks; it's time
to go shopping!

SURPLUS AND SWAPPING
Our first site this month is the
Western Electronic Surplus page—an
easy-to-use, virtual electronic-equip-
ment trader that allows you to both buy
and sell equipment. What's great
about the site is that it gives two

28 options for doing each.

equipment? The Western El ctronic*Sumlﬁu; Online

One way to buy and sell equipment
is directly from Western. If you'd like to
buy something, you can check their
online searchable list of available
equipment, including the following cat-
egories: Amplifiers, Analyzers, Ant-
ennas, Counters, Generators, Logic
Analyzers, Meters, Microwave Com-
ponents, Oscilloscopes, Power
Supplies, Recorders, and Telecom-
munications.

W

As far as selling directly to the com-
pany goes, they have an e-mail quot-
ing service, where you can send in a
description of a piece of equipment
and wait for an e-mail price quote.
What will Western buy? The company
makes the claim that they will buy any-
thing ranging from “a single piece of
equipment to an entire business.”
They go on to add that “any piece is of
interest, from an antique scope to a
multi-million dollar research facility. We
even do trades.”

But the neatest feature of the site is
one that is only maintained by
Western. That's the open, Online

BY DAN KARAGIANNIS

Swap Meet, which allows users to both
post equipment for sale and peruse
what others have posted. Judging by
some of the posts, you might even be
able to work out a trade with someone.

| was impressed with the variety of
headings available in the Swap Meet,
but even more impressed with the
number of postings in some of them.
You can choose from Test and
Measurement Equipment, Computer
Hardware/Software, Radio Equipment
For Sale, Radio Equipment Wanted,
Consumer Audio, Pro Audio, and
Other Misc. Ads. Both Radio sections
and the Test and Measurement
Equipment section seem to be the
most active.

A similar site, but one that is not as
well “stocked,” is Hi-Tech Surplus. Like
Western’s site, you can buy items from
either the company running the page, -
or from an Online Swap Meet.

To buy from Hi-Tech directly, you
have to first download a DBF Il file.
The file is zipped (as are many large,
downloadable files) and exportable
into almost any kind of Database pro-
gram. In that file you can choose from
equipment in the following categories:
Audio, Automation, CNC, Components,
Computer, Ham, Laser, Manufacturing,
Optics, Pneumatics, RF, Robotics,
Security, Test Equipment, and Video.

Your other option, the Online Swap
Meet, is similar to the one found in
Western Electronic’s site, except
Western's seems to be a lot more
active. Again, you can either read the
ads or submit one of your own. At this
site, submissions are dated and stay
online for 30 days; if an item is sold
before that time, Hi-Tech asks that you
notify them so that they can remove it
from the list.

ltems found at the Online Swap
Meet are grouped under the following
categories: Amateur Radio, Com-
ponents, Laser/Optics, Manufacturing
Equipment, Pneumatics/Hydraulics,
Robotics/Automation, Service Man-



HOT SITES

Western Electronic Surplus
http://www.westes.com

Hi-Tech Surplus
http:/fisidaho.com/hitech/hitech.htmi

internet Shopping Network
http://shop.internet.net

Music Boulevard
http://www.musicbivd.com

uals, Test Equipment, and Misc.
Electronics. If you feel that list is not
complete, Hi-Tech offers you the option
of recommending a new category by e-
mail.

INTERNET SHOPPING
NETWORK

First there was the Home Shopping
Network, which gave television viewers
the ability to shop without the hassles
of looking for parking, standing in lines,
etc. Of course there were some new
hassles. For one, viewers could find
themselves waiting for hours until
something they liked came on. Then
they would have to call HSN to give
credit-card and shipping information.
Now, there's a subsidiary of the
Network that makes shopping even
easier.

The Internet Shopping Network
speeds up the home-shopping process
in two ways: First, it eliminates the
problems caused by the linear nature
of TV programming. In other words,
you can choose from a menu, at any
time, what item you'd like to see a
description of—no more waiting for it to
come on.

Second, there's no need to call up
an operator every time you want to
place an order. With ISN, you simply
set up an account once, giving them
your address and credit-card number
either by phone or a secure Net trans-
action. You then receive a membership
code that can be used for all future
orders. That translates to simple point-
and-click buying.

As you can see, there’s no doubt
about how easy it is to order from ISN.
But what is there to order? Well, for
starters, there are over 22,000 comput-
er products from more than 600 major
companies like Lotus, Symantec, and
Microsoft. While | expect that the
assorted software and hardware found

Wavetek Corporation
9045 Balboa Averiue,
San Dicgo, CA 92123

©Wavelek Corp., 1995. Wavetek and the
W K logo are regr d
of the Wavetek Corporztion

Wavetek.

' hy choose between paying more

for a brand name or getting more
functions for your money? Get
the best of both worlds with Wavetek.

Worldwide Service.
Support whenever and wherever you
need it.

Tech-preferred Features.
The XL meters have the largest
displays, auto-off, dara hold, manual
and autoranging models in pocket-size
convenience.

Quality. Less than 0.5% warranty
returns assures continuous reliability.

Selection. Over 35 different
Wavetek DMMs to meet any
measurement need.

User Safety. Conservative
voltage ratings, fused inputs, warning
beepers, shrouded test leads, and
designs that meet worldwide agency
approvals.

Total Value. Eight XL Series
meters from $29.95 to $99.95 to meet
any requirement.

You don’t need to pay more.
You can’t afford to settle for less...

For the name and location of the
Wavetek dealer near you, call

1-800-854-2708

(outside the U.S., call 619-279-2200)

CIRCLE 178 ON FREE INFORMATION CARD
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at ISN's site will be of greatest interest
to Popular Electronics readers, there
are a lot of other items to order. You
can order flowers from FTD, teas from
Celestial Seasonings, steak and lob-
ster from Omaha Steaks International,
etc.

But the ease of use and great
selection of ISN are not the only rea-
sons to visit the site. They also have
really incredible prices and specials. At

Forget about long lines and looking for parking. The Internet Shopping Network offers some
of the best deals on merchandise right over the Net.

the time of this writing (late October)

Netscape - [Music Bhvd]

}

specials include a 486-66 Packard Bell
computer for $799 and a 28.8 modem
for $99. From what I've seen, ISN's
prices are difficult to beat.

One final note on the site. If you're
not sure what computer product to buy,
and would rather not rely on a shop-
ping network’s advertisement of its
products, ISN provides you with anoth-
er option. You can search online
through the past 12 months of
InfoWorld and Computer Currents

E:p&Rock Ceuma'-' '

magazines for articles and product
reviews. Also, technical tips are avail-
able from a clickable section of the ISN
site called “Ask Dave.”

MUSIC BOULEVARD

In the December issue, | dealt with
a few sites that let you order music
CDs, cassettes, and videos from your
home. Well, only two days after that
column went to press, | learned about
a new site called Music Boulevard.
Since then, | have visited the Web site
several times, and am quite impressed
with it.

With over 145,000 albums listed,
the site claims to be the largest multi-
media music store, and they could be
right. And best of all, you can get all
those albums, which are usually in
stock, quickly and at competitive
prices. And to help you choose from
those items, the site lets you access
30-second sound samples of many
popular albums, album art or artist
photos, album reviews, and musician
biographies.

The appearance of the site can be
configured by the user to match his or
her own computer’s capabilities. If you
use a text-based browser, there's a
text-only version of the store. If your
browser supports graphics, but you
have only a moderate-speed connec-
tion (9600 to 14,400 bps), there’s a
slender-graphics mode. And if you
have a fast connection (28,800 bps or
higher) and a current Netscape brows-
er, a full graphics mode, which is real-
ly attractive, can be selected. On
anything less than 28,800 bps, down-
loading pages in the latter mode can
be a true test of patience.

In addition to having a great selec-
tion, competitive prices, and an attrac-
tive interface, the site also provides
access to the world of music maga-
zines. You can read articles from and
get subscriptions to several music
magazines right online. Billboard chart
listings and a daily online magazine,
Music Wire, are also available.

Weli, that's it for this month. If you
have any other sites you'd like to see
covered, or perhaps a comment or two,
e-mail me at: peeditor@aol.com. You
can also snail-mail me at: Net Watch,
Popular Electronics, 500 Bi-County
Bivd., Farmingdale, NY 11735. ]



What's better than speed reading?
Speed Learning.

Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy
to learn...lasts a lifetime... applies to everything you read. It may be the most productive course

you've ever taken.

Do you have too much to read and too
little time to read it? Do you mentally pro-
nounce each word as you read? Do you fre-
quently have to go back and reread words, or
whole paragraphs, you just finished reading?
Do you have trouble concentrating? Do you
quickly forget most of what you read?

If you answer “Yes” to any of these
questions — then here at last is the practical
help you've been waiting for. Whether you
read for business or pleasure, school or col
lege, you will build exceptional skills from this
major breakthrough in effective reading, cre-
ated by Dr. Russell Stauffer at the University of
Delaware.

Not just “speed reading” — but
speed reading — thinking —
understanding — remembering —
and — learning

The new Speed Learning Program shows
you, step-by-proven step, how to increase your
reading skill and speed, so you understand
more, remember more and use more of every-
thing you read. The typical remark from over
one million people taking the Speed Learning
program is, “Why didn’t someone teach me
this a long time ago.” They were no longer
held back by their lack of skills and poor read-
ing habits. They could read almost as fast as
they could think.

What makes Speed Learning
so successful?

The new Speed Learming Program does
not offer you a rehash of the usual eye-exer-
cises, timing devices, and costly gadgetsyou've
probably heard aboutin connection with speed
reading courses, or even tried and found inef-
fective.

In just afew spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way to read and think — aradical
departure from anything you have ever seen
or heard about. Speed Learning is the largest
selling self-study reading program in the world.
Successful with Fortune 500 corporations,
colleges, government agencies and accred-
ited by 18 professional societies. Research
shows that reading is 95% thinking and only 5%
eye movement. Yet most of today’s speed
reading programs spend their time teaching
you rapid eye movement (5% of the problem),
and ignore the most important part, (95%)
thinking. In brief, Speed Learning gives you
what speed reading can’t.

Imagine the new freedom you’ll have
when you learn how to dash through all types
of reading material at least twice as fast as you
do now, and with greater comprehension.
Think of being able to get on top of the ava-
lanche of newspapers, magazines and corre-
spondence you have to read.. finishing a stimu-
lating book and retaining facts and details

u —
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FOR FASTER SHIPMENT CALL 1-800-729-7323 OR FAX 1-609-273-7766

more clearly, and with greater accuracy, than
ever before.

Listen — and learn —

at your own pace
This is a practical, easy-to-learn pro-
gram that will work for you — no matter how
slow a reader you think you are now. The
Speed Learning Program is scientifically
planned to get you started quickly...to help you
in spare minutes a day. It brings you a “teacher-
on-cassettes” who guides you, instructs, and
encourages, explaining material as you read.
Interesting items taken from Time Magazine,
Business Week, Wall Street Journal, Money,
Reader’s Digest, N.Y. Times and many others,
make the program stimulating, easy and

fun...and so much more effective.

Executives, students, professional

people, men and women in all walks of life from
15 to 70 have benefitted from this program.
Speed Learning is a fully accredited
course...costing only 1/4 the price of less ef-
fective speed reading classroom courses. Now
you can examine the same easy, practical and
proven methods at home..in your spare
time...without risking a penny.

Examine Speed Learning
RISK FREE for 15 days

You will be thrilled at how quickly this
program will begin to develop new thinking
and reading skills. After listening fo just one
cassette and reading the preface, you will
quickly see how you can achieve increases in
both the speed at which you read, and in the
amount you understand and remember.

You must be delighted with what you
see, or you pay nothing. Examine this remark-

able program for 15 days. If, at the end of that
time you are not convinced that you would like
to master Speed Learning, simply return the
program for a prompt refund. (See the coupon
for low price and convenient credit terms.)

RISK-FREE ORDER FORM

I YES! | want to try Speed Learning for 15 days

withaut risk. Enclosed is the first of 4 monthly

| payments of $32.25". If 'm not completely
satisfied, | may return it for a prompt refund.

I | SAVE 8.00! | prefer to pay the $129.00 now,
and save the $8.00 shipping & handling charge. |
I may still return the program for a full refund.

l Method of payment: (Federal Tax Deductible)
] Check or money order payable to Learn
Incorporated

I Card # Exp.

Charge to: (] Visa [J MC [J Am Ex [ Discover

| Signature

| Phore ( )

Name

I Address

| city
I *Plus $8.00 shipping and handling. U.S. funds

I only. For New Jersey residents, sales tax will
be added.

I |eGr\n Dept. LEC-01, 113 Gaither Drive,
neorporaTEn  Mt. Laurel, NJ 08054-9987

State ___ Zip
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Heathkit Individual
Learning System

For The A+

Certification Program

CIRCLE 119 ON FREE INFORMATION CARD

An A+ way to prepare yourself for the A+ Certification Program

uch of the electronics world
M has shifted toward comput-

ers in recent years, and with
it, most of the jobs in the electronics
field. These days, whetherit be in elec-
fronics engineering, sales, or servic-
ing. much of the technical work force
depends upon computers.

But the electronics field is not alone
inthat. Computers are everywhere to-
day—at the office, at the library, in
schools, auto-repair shops, depart-
ment stores, and so on.

With more and more computers
entering our lives every day, surely
more and more of them are going to
need servicing. And surely, anyone
considering a career in computer ser-
vicing is thinking along the right track.
But what is it that separates people
who think they know computers from
those that really do? The answer is
knowledge. And how do people and
companies know which technicians
have the necessary knowledge? The
answer to that question isthe A+ Cer-
fification program.

A + Certification. The A+ Certifica-
fion testing program is sponsored by
the Computing Technology Industry
Association (CompTIA). Passing the

for computer technicians.

program cerfifies that an individual is
a fully competent service technician
in the computer industry, And the best
thing about the program is that any-
one who wants to have a nationally
recognized credential as a comput-
er-servicing professional can take the
A+ exams.

The A+ Certification program is
backed by computer-hardware and -
software vendors, distributors, re-
sellers, and publications. The Associa-
fion of Field Service Management,
Inc., backs the program as well. Any-
one who has earned A+ Certification
possesses all the skills necessary to be
a successful computer-servicing
technician. The exams cover both
hardware and software and are not
vendor specific. More than 40 organi-
zations have contributed resources to
the tests.

One must pass two computer-
based test modules—the core and
one of two specialties—to become
A+ certified. Specialties include a Mi-
crosoft Windows/DOS module and a
Macintosh module. Candidates can
schedule a testing session in any of
the 80 states nationwide and in over
160 countries by calling
1-800-776-4276.

Studying for the Exam. It costs any-
where from $90 to $215 to take the
tests, depending on which ones you
want to take and whether or not you
are employed by a CompTIA mem-
ber organization. It therefore makes
sense to study properly for the test to
avoid having to take it over, But what's
the best way to study for it?

Heathkit Educational Systems has
come to the rescue with a combina-
tion book/software-based study
course called the Heathkit Individual
Learning System for the A+ Cerlifica-
tion Program. The course prepares
you for the exams with reference ma-
terial and computer-based, timed
tests that let you practice answering
questions as though you were taking
the actual tests. Because the tests
themselves ‘are computer-based, it
makes sense that the study course is
also computer-based. The course
sells for $399.

The study software runs on any 386
or better computer and conveniently
prepares the user for the A+ exams at
home or in the office. The program
computes your answers to determine
what topics you've mastered and

-those you could use a little brushing

up on. The program then refers you to



the exact pages in the 9-volume li-
brary included with the course that
covers everything you need to learn
(more on thatin amoment). No time is
wasted searching through material
you already know.

Practice Makes Perfect. No matter
what the subject, the more you prac-
tice, the better you get at it. The same
can be said of taking Heathkits A+
Certification exam training tests. Hun-
dreds of practice questions prepare
you for the programs five timed tests.
The tests are modeled aofter the real
exams and you can take them over
and over again. The only thing is that
you don’t have to pay the testing fees
over and over again! You pay them
only once when you are fully pre-
pared to take the real test.

The included 9-volume library con-
tairs 4300 pages of the information
you must know to pass the A+ Cer-
tification program. The books also
serve as a good information resource
after you pass the exams. A Heathkit
study guide and workbook, featuring
sample guestions and answers, refer-

ences, and more, is contained in a
200-page binder.

The Course. The Heathkit course is
presented in three steps. Step 1 is
where you preview actual test materi-
al and isolate areas that require fur-
ther study. That step tests your
knowledge of computers by having
you answer up to 500 computerized
sample questions. Here you can work
at your own pace and run checks on
your answers. On-screen explanations
to correct answers are offered as well
as references to exact book and
page numbers in the 9-volume library.

Step 2 is where you study only the
topics that need further review. The
resource library contains thorough
coverage of the core material in the
A+ Cerfification program. The nine
titles include: The Complete PC Up-
grade and Maintenance Guide,
Computers lllustrated, Using MS-DOS,
How Windows Work, How Networks
Work, Easy Laser Printer Maintenance
and Repair, How Macs Work, Danny
Goodman’s Macintosh Handbook,
and more. While the books include

4300 pages, you only read what you
have to based on your test results.

Step 3 is where you evaluate your
competency and practice taking
tests until you're confident. You test
yourself against the clock just like the
real exams. Once you pass the first test
in under an hour, you can take the
second, third, fourth, and fifth tests fo
fine-tune your test-taking skills. Each
test presents 100 questions similar to
the ones you would face in the real
test.

Becoming A+ certified is a terrific
way 1o advance your computer-ser-
vicing career, and the Heathkit Indi-
vidual Learning System for the A+
Certification Program is a terrific way
to prepare for the certification exams.
For more information on it, contact
Heathkit Educational Systems at the
address given below, or circle 119 on
the Free Information Card. =

FOR MORE INFORMATION

Heathkit Educational Systems
P.O. Box 1288
Benton Harbor, MI 49023

VOICE CHANGERS!
ELECTRONIC KITS AND MORE!

WE ACCEPT YiSA, MC, MO, COD

SHIPPING & NANDLING EXTRA
BUY WITH CONFIDENCE FROM XANDI

* 30-DAY REFUND POLICY

*« TECH SUPPORT NUMBER (602-894-0992}

® Powerful 2 stage audio ampiifier.
@ Tunes 88-108 MHz. sy
@ Upto 1 mile range. S
® Requires 9V battery. (Notind.)
® Sensitive, picks up sounds at ”

the level of a whisper.
SUPER-MINIATURE FM TRANSMITTER
Super small FM transmitter. Use with any FM broad-
cast receiver. Easy Io assemble, all chip (SMT) parts
are pre-assembled to the dircuit board.

s $44.95

® Dial your phone from any-

where and listen to the

sounds inside your home.
© Two digit Touch Tone code

for secure operation.
TELEPHONE SNOOP
The latest in home or office security. Call home from any-
where, enter a two diglt security coda, and hear the sounds
in your home . Automatically tums on without finging the
phone, verifies 0ode, then activates for one and a half minutes.

XPS-CASE KIT . $13.95
_XPS1000 C KI $55.95

® Dightal voice changin?: male to
female, female to male, aduit
to child, child to adult.

® Anonymity on any call.
® Button for normal operation.
© 16 levels of voice masking.
VOICE CHANGING TELEPHONE
STOP THOSE ANNOYING TELEPHONE CALLS!

Sound older and tougher when you want 10. Not 3
kit. Fully assembled. Single phone operation only.

TRANSITION 2000 . $89.95

. Serving the pubfic since 1981

E§g ELECTRONICS .,

@ Sensitive audio amplifier, picks up
sounds at the level of a whisper.
® Tunes 88-108 MHz.
@ Up to 1/2 mlie range. %

© Miniature photo battery mounts

right on circuit board. (Included)
MICRO-MINIATURE FM TRANSMITTER
Indluding the battery, this is the Worlds smallest FM
transmitter. Use with any FM broadcast receiver. Easy
to assemble, uses pre-assembled circuit board.

XWB1000 E-Z KIT

® Transmits a continuous beeping tone.
® Adjustable from 88 to 108 MHz.
* Up to 1 mile range.

o Works with any FM
broadcast recesver.

TRACKING TRANSMITTER
Only 0.7 by 2.4inches. the XTR100 operates al vottages of 3
1o 18 Volts and iss ideal for use in locating lost madel rockets,
bicycies, automobiles, games of hide and seek. and contests.

® Digital voice changing: male 1o
female, female to male,
adult to child, child to adult.

! | @ Use with any modular phone.

® 16 levels of volce masking.
© Connects between handset and phone.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want to. Not a kit.
Fully assembled. Use with single or multi-line phones.

TRANSITION 2001
TOLL FREE ORDER

ANVC.

1270 E Broadway Rd. # 113, Tempe AZ 85282

@ Up o 172 mile range.
@ Miniature photo battery mounts
fight on dircuit beard.
® Transmits at 143 MHz. .
® Amazing audio sensitivity, picks up
sounds at the level of a whisper.

CRYSTAL CONTROLLED FM TRANSMITTER

Including the battery, this is the Worlds smallest crystal con-
trolled FM transmitter. Transmits to any scanner type re-
ceiver. Easy o assemble, uses pre-assembled circuit board.

XTL1000 E-Z KIT ... ... $69.95

® Covers 110 2,000 MH2.
®Compact hand held unit.

® Uses sensitive microwave
transistor amplifier.

®tncludes minfature lorud speaker
for audio indication of Jetected signals.

SUPER SENSITIVE BUG DETECTOR

| When the XBD200 intercepts a signal in the 1 to 2,000
MHz range, it emits a growl that increases to a high
pilched squeal as the signal strength increases.

800-950 MHz SCANNER CONVERTER KIT|
If your scanner can receive 400-550 MHz, Just add
the XLC900 for yninterrupted 800-950 MHz cov-
erage. It converts all 800-950 MHz signals down ta
400-550 MHz so your scanner can receive them!
Add our custom case kit lor that *Professional” look.

XLC-CASE KIT $1395
XLC300 C KIT $49.95 ]

® Uninterrupted coverage of
800 to 950 MHz.

® Works with any scanner that
can receive 400 to 550 MHz.

@ Smallest Phone transmitter anywherel

® Tunes 88-108 MHz.

o Up to 1/4 mile range.

® Attach to phone fne  Zia®
anywhere in house.

®No batterie required,
powered by phone line.

it

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter. Use with any
FM broadcast receiver. Easy to assemble, all chip com-
ponents are pre-assembied 1o the circuit board.

XSP250-E-Z Ki $28.95 4

® Use with any FM broadcast receiver.

® Hear every sound In an
entire housel ’

®Upto 1 mile range.

o Powerful 2 stage [
audio amplifier. —

MINIATURE FM TRANSMITTER
The XFM100 has a super sensftive microphone and is
capable of picking up sounds at the ievel of a whisper
and transmitting them to any FM broadcast receiver.

XFM100 C Kit .ooiccocsnnne e $21.95

® Transmit high quality stereo to
any FM stereo receiver.
® Buift-in output level monitor for
quick and easy tuning. v
® |deal for yse with
personal CD player.
FM STEREO TRANSMITTER
Transmit full-bodied Hi Fi stereo to any FM stereo re-
ceiver. Separale left and right inputs and gain controls.
Includes an outpul booster stage for greater range.
XFS-CASE KIT
XFS108 C KIT

//

LINE: 1-800-336-7389

CIRCLE 134 ON FREE INFORMATION CARD

SEMD MAIL XANDI ELECTRONICS
[ 7V T IR E P B &y LIl ORDERS TO: BOX 25647
ASK FOR FREE CATAG OF OUR PRODUCTS

TEMPE, AZ 85285-5647

sowo109)3 seindod ‘966 ¢ YOIEN
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By Stephen A. Booth

RCA
VR678HF
Hi-Fi VCR

PRODUCT

TEST REPORTS

very now and then a

technology comes
along whose benefits are
so self-evident that the
product literally sells itself.
The VCR was such an item,
because it freed TV viewers
from the tyranny of the
broadcast timetable. Now
RCA has incorporated
Commercial-Advance in
some of its VCRs, a tech-
nology that makes it
possible to bypass com-
merciais in time-shift
recordings. Odds are the
company will find it hard to
keep models like the
VR678HF in stock.

CIRCLE 120 ON FREE INFORMATION CARD

The RCA VR678HF hi-fi VCR has many features that set it apart

Jfrom the crowd.

Basically, Commercial-
Advance marks the ad
breaks in a recorded pro-
gram in order to fast-
forward them during play-
back. Its probably the main
reason people will buy the
VR678HE and obscures the
many additional neat fea-
tures of this very capable
deck.

For example, owners of
RCA's first-generation Digital
Satellite System receivers (or
anyone who buys this now
price-reduced, entry-level
version) will welcome the
DSS time-shift recording
function built into the
VR678HE And home-
moviemakers looking for a

good editing-VCR will find
its shuttle-control, single-
frame advance and Dual-
VCR Autokdit features an
understated bonus. VCR
Plus+ programming with
infrared cable-box controi is
yet another, and now ex-
pected, feature.

The VR678HF performs
VHS Hi-Fi Stereo recording
and playback—a must if
you own RCA’s DSS system
and want to record its near-
CD-quality sound intact.
Lab tests revealed excep-
tionally fine audio
performance from this VCR,
and good if not spec-
tacular video specs. It's not
the top-shelf model in RCA's
line. That, for the record, is
the VR725HE which is a
Super-VHS (S-VHS) deck.

Although the 400 lines of
horizontal resolution af-
forded by S-VHS will
preserve more of the near-
laserdisc quality of DSS vid-
eo, we opted to test the
VR678HF because of the
nearly universal VCR-to-VCR
compatibility of the con-
ventional VHS format. Make
note, though, that the Com-
mercial-Advance function
only operates on similarly-
featured VCRs—at this writ-
ing, that’s available only on
the new RCA models.

FEATURES

While Commercial-Ad-
vance (henceforth called
CA) might turn up in other
VCR brands in the future,
RCA is the first licensee for
the feature, developed by
California inventor Jerry Ig-
gulden and licensed by
Arthur D. Littie Enterprises.

Here's how, and how well, it
works,

The feature is activated
through the VR678HF's on-
screen menu, which is to
say you needn't use it if you
like to watch the commer-
cials, or use them to signal
Paviovian refrigerator raids
or comfort breaks. In any
event, CA doesn't eliminate
commercials. They're re-
corded with the rest of the
felecast, but coded so that
the VCR advances past
them to the next program
sequence during playback.

While the deck fast-for-
wards past the commercial,
CA normally displays a biue
field on your TV screen. As
an option, it can maintain a
blur of fast-forward video
while the commercials ad-
vance at 6 x normai
speed. The math works out
like this: A three-minute
commercial break scans
through in about 30 sec-
onds in SP (Standard Play)
mode, or 10 seconds for EP/
SLP recordings.

The marking and coding
actually takes place after
recording (or, after a se-
quence of closely spaced
time-shift recordings). CA
rewinds the tape, analyzes
it at high-speed for various
tell-tale signs of a sponsor's
presence, and marks the in-
and out-points of those
segments. Normally it would
biast past the ad-blitz on
playback, but if you wish to
view the commercials,
you'd activate the Manuat
setting in the on-screen
program. You still have the
option to skip past the ads
by hitting the Search button




Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE | have tripled my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit.”

Daniel Wade Reynolds

Industrial Electriclan

Ore-lda Foods

*CIE was recommended to me by my boss.
It was appealing since | could study at my
own pace at home and during business
travel.”

Dan Parks

Marketing Manager/Consumer Products
Analog Devices, Inc.

“f loved the flexibility CIE offered. It was the
only way | could continue both school and
my demanding job.”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

*| liked the way the school was set up with
laboralory assignments to enforce
conceptual leaming. The thing which
impressed me the most about CIE's
curriculum is the way they show application
for all the theory that is presented.”

Daniel N. Parkman

Misslle Electro-M ical T

U.S. Air Force

“Campleting the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video
systems and enjoy a sense of job security.”
Tony Reynolds

Service Manager/Technician

Threshold Audio & Video

Graduate with an Associate
Degree from CIE!

CIE is the best educational
value you can receive if you
want to learn about
electronics, and earn a good
income with that knowledge.
CIE's 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 commit-
ment 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
we're 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 exclu-
sively in electronics. CIE has
been training career-minded
students for nearly sixty
years and we're the best at
our subject...
ELECTRONICS...

IT'S THE ONLY SUBJECT
WE TEACH!

CIE PROVIDES A
LEARNING METHOD SO
GOOD IT’'S PATENTED.
CIE's AUTO-PRO-
GRAMMED® 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-
principle And while all of
CIE’s lessons are designed
for independent study, CIE's
instructors are personally
available 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 equipm=ant
and 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 program 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

Send for CIE’s FREE Course Catalog and

See How We Can Help Your Career Too!

Phone No. l
Check box for G.I. Bill Benefits. l
Veteran

| Active Duty AH75 l
Cleveland Institute of Electronics, Inc.

1776 East 17th Street |

Cleveland, OH 44114

A School of Thousands. l

L A Class of One, Since 1934. J
- e NS BN D GEN S

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.

Y E S s | want to get started.

|
Send me my CIE course catalog l
including details about the l
Associate Degree Program. (For
your convenience, CIE will havea ]
representative contact you - there
is no obligation.) l
Please Print Clearly I
|
i
|
|

Name

Address

city

State ____ Zip

soluo08|3 Jeindod ‘9661 YoIBW

w
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TABLE 1—TEST RESULTS

Brand
Model
Price

Video Measurements
(SP Mode)

Frequency response

Signal-to-noise ratios
Luminance level
@ 100 IRE
@ 50 IRE
@10 IRE
Chroma AM
Chroma PM

Audio Measurements
(Hi-Fi Recording)

0-dB reference level (1 kHz)

Output

THD
Flutter (DIN)

Average

Peak
Signal-to-noise ratio
Frequency response (—3 dB)
Record/Play THD (@ -10 dB)

@ 100 Hz

@1 kHz

@5 kHz

(Conventional Recording)
0-dB Reference Level (1 kHz)
Output
THD
Flutter (DIN)
Average
Peak
Signal-to-noise ratio
Frequency response (-3 dB)
Record/Play THD (@ - 10 dB)
@ 100 Hz
@1 kHz
@ 5 kHz

MTS Stereo-TV Decoder Measurements

(Stereo Mode/Left Channel)

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

THD (@ 1 kHz, - 20 dB)
Frequency response*
Separation*

{(Mono Mode)

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

THD (@ 1 kHz, — 20 dB)

Frequency response (re 100% modulation)

(SAP Mode)

Signal-to-noise ration (re 100% modulation)

THD (@ 1 kHz, — 20 dB)

Frequency response (re 100% modulation

Additional Data

Fast-forward time (T-120 tape)
Fast-rewind time (T-120 tape)
Power requirements

Weight

Dimensions (HxWxD, inches)

RCA
VR678HF VHS Hi-Fi VCR
$499

-1.34 dB @ 2.0 MHz
-19.4dB @ 3.0 MHz

45.2 dB
44.6 dB
43.5dB
40.5dB
40.4 dB

2.65 volts
3.0%

0.003%
0.004%
89.6 dB
20 Hz to 20 kHz

0.19%
0.28%
0.27%

0.38 volts
3.00%

0.06%

0.08%

50.3 dB

200 Hz 10 10.0 kHz

0.71%
0.53%
0.25%

63.8 dB

0.36%

59 Hz to 12.5 kHz
26 dB

64.3 dB
0.33%
56 Hz to 3.2 kHz

66.7 dB
0.84%
60 Hzto 10.1 kHz

2 min. 22 sec.

2 min.18 sec.

20 watts

10 Ibs.

3.5625 x 15.4375x 125

* Frequency response and stereo separation for Multichannel TV Sound
broadcasts are measured using real-world reception conditions of —20¢B

relative to 100% signal modulation.

on the remote control.
(And, if you don't use CA at
all, you can still use the
VCR's Skip-Search function
to fast-forward through the
tape in 30-second incre-
ments)

Although our in-use eval-
uation found CA to be
pretty much on-target (and
even to work beyond nor-
mal, skeptical expecta-
tions), both the inventor and
RCA concede it isn't per-
fect. That is due to vagaries
in current broadcast prac-
tices and, to some extent,
sheer flukes of similarity be-
tween ad and program
appearance.

For the record, CA is one
implementation of a tech-
nology that has additional
features and functions not
necessarily incorporated in
RCA's VCRs. In this version,
RCA notes that it works only
with recordings at least 15
minutes long, and that
commercial groups within
the first and last two min-
utes of a show won't be
skipped. Ditto if recording
begins or ends during a
commercial break.

“*Commercial groups” is a
key work—basically CA

| looks for the telecaster’s

typical ganging of com-
mercials. RCA says it should
work fine with clusters of
30-, 45- and 60-second
commercials, buf won't skip
an isolated ad, or, a single
one that runs beyond a
minute. Besides skipping
commercials, it might zoom
past a snippet of program
less than a minute-long and
jammed between commer-
cials (an unlikely occur-
rence), or, programming
with frequent dark and
quiet scenes (nof so un-
likety).

Again, we put CA through
the paces with a wide vari-
ety of TV bill-of-fare
(children’s programming,
primetime, live sports, and
movies) and it worked just

| fine. Parents will do hosan-

nas for the way it bumps
those manipulative ads
aimed at kids—a tough as-
signment, because of the
way children-targeted
commercials mimic pro-
gram content and come
ganged in rapid-fire se-
quence. For more on the
technology behind Com-
mercial Advance, see
Gizmo, elsewhere in this is-
sue.

BEYOND CA

Among the VR678HF's
other features is infrared,
cable-box control for unat-
tended recording. That is
married to Gemstar's VCR-
Plus + programming sys-
tem—just punch in the
show’s numerical ID as
found in many printed pro-
gram guides, and the VCR
sets recording time, dura-
tion, and channel.

The VR678HF also will initi-
ate unattended recording
from an RCA-brand Digital
Satellite System receiver.
After their initial infatuation,
most DSS owners' biggest
complaint with the system
was that there was no
timer-function in the first-
generation DSS receivers—
and no way for a VCR to
tune info its three-digit
channels. Some newer DSS
receivers have built-in
timers so you can record
with any VCR, but the DSS
fimer function makes the
HR678HF a convenient up-
date for older RCA satellite
receivers. You'll program it
like any other VCR but use
the three-digit DSS chan-
nels. An infrared repeater in
the VCR wakes up the DSS
receiver and tunes it at the
right time.

Athough RCA doesn’t
promote the VR678HF as an
editing deck, it can handle
most home-movie post-pro-
duction chores. The front-
panel shuttle dial provides
variable-speed access in
forward or reverse. The

(Continued on page 71)




COMMUNICATION
HEADSET w/ ANTENNA

Headband with electret microphone,
dynamic earphone and antenna.
Mouthpiece position and headband are
adjustable. Cable is 3' long with 6 wire ter-

\ mination. These are new units
removed from walkie-talkie

radios. They have been in
b storage for a long time,
and the foam microphone
windscreens are deteriora-
tion, This may detract from
the appearance of
the units, but they

A are unused and
functional

00
g:ﬁfs Eo-for $45.00 I $5¥éh

ULTRASONIC

TRANSDUCER SET

Murata-Erie # MA40A3R & MA40A3S

40 Khz transmitter and receiver,

matched pair. Band width: 4K hz.+.

Ideal for remote control systems, burglar
alarms, flow rate detectors, etc. 50
0.64" diameter X 0.47" high. —

CAT# UST-40 il

o e

12vdc, 54 ohm miniature sole-
noid. Coil mounted on U
bracket. Bracket size:
0.36" x 0.43" x 0.81"
long. 1.65" long
plunger extends 25

RECHARGEABLE GEL CELL
12 VOLTS 3 A/H

Maintenance free recharge-
able gel cell battery. An
excellent back-up power
B source for alarms, communi-
cations equipment, lighting
or computers. Can be used in
any position and can be trickle
charged for long periods of
time. 5.3" X 2.63" X 2.39"

$1 5%%\ [case of 10 - $120.00 |

TILLT/SWIVEL
MOUNTING BRACKET

ideal for video cameras, small
speakers, video monitors and
other equipment, thase aluminum
brackets feature locking multi-posi-
tion ratchet joints and a 360
degree swivel ratchet bast to
provide endless mounting pos-
sibilities. Originally designed
/ for mounting cellular phones on
automobile consoles, these

CAT# $12-3

and CB applications as well. The
base plate is 3.55" X 1.97".

7&, The end plate is 2.08” X
1.77" and has an assortment
"5\ of pre-drilled holes for vari-
" ous applications. Arms are

1" X 0.2: die-cast aluminum. 10"
reach fully extended. Flat black.

CAT # SMB-1 $79,
eac!

|10 for $65.00|

ﬂ from both sides ‘each

&N
of cail. Spring return. Can bel 10 for $10.00 l

used for both
CAT # SOL-23

push and pull action.

Special Pricing
2 CONDUCTOR LINE CORDS

6' 18/2 WHITE
SPT-2 insulation. Polarized 2 prong plug.
— B
—

CAT # LCAC-18

C-30 AUDIO CASSETTE

Brand-new, good-quality
30 minute (15 min. per
side) audio cassettes.
Exceilent for demos or

tabs, so the indentations must be taped over

before use. 3 for $1 QQ

CAT # C-30

2 for $1 30 [100 for $55.00 |

["100 for $30.00 « 500 for $125.00 |

INTERNET USERS!
Visit Our Web Site..

http://www.allcorp.com/alIcorp/

MULTI-MEDIA ELECTRET
MIKE & HOLDER

This is a very cool looking micro-
phone, originally designed for use
/2 with a "Media-Vision" multi-media

e

A

package. It has an
) electret element, so
> it requires a little
£, voltage to operate.
- The overall size of the
mike is 1.5" high and 0.64" thick
including the pocket clip on the back. Also
included is a little plastic holder with an adhe-
sive backing which allows the mike to be
stored or used while attached to a computer
or automobile dashboard. 7' cable with stereo
3.5mm plug. Beige mike, holder and cord.

CAT# MIKE-25 $ 50

“each

A b
LY
&

9 FOOT DUAL

AUDIO CABLE

9’ shielded dual audio cable with color coded

(red and yellow) RCA style pin

plugs either end. Black cable. $ 00
CAT# DCB-108 each

10 for $8.50 * 100 for $75.00
1000 for $500.00

12 Vdc GEAR MOTOR

Denso Brand o
40 RPM @ /f/

12.6 Vdc @ |
600 ma. (no
load). Right-
angle drive
gearhead motor "
originally designed 1or\r o
automotive applications 5
whete lots of torque is
required. 6.68" long X 3.5" X 1.62" thick. Three

mounting holes on 50
s173%,

N

1.9" and 2.6" centers.

CAT# DCM-64

MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write or Fax YOUR LIST. ||

ORDER

TOLL

ALL ELECTRONICS CORP.

VAN NUYS, CA 91408-0567

NO MINIMUM ORCER s All Orders Can Be Charged to Visa, Mastercard American Express or Discover ¢ Checks and
Money Orders Accepted by Mail « Orders Delivered in the State of California must include Californta State Sales Tax
« NO C.0.D « Shipping and Handling $5.00 for the 48 Continental United States - ALL OTHERS including Alaska,
Hawaii, P.R. and Canada Must Pay Full Shipping ¢ Quantities Limited » Prices Subject to change without notice.

FREE

MAIL ORDERS TO:

P.0. BOX 567

]-800-826-5432

E-MAIL alicorp@allcorp.com @
FAX (818) 781-2653
INFO (818) 904-0524

-

e

B —

CIRCLE 28 ON FREE INFORMATION CARD

$21U0N09|T JBINdOd ‘9661 YOIBN
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FM STEREO
TRANSMITTER

Own your own FM radio sta-
tion. Any stereo signal you
plug into the FMST-100 will
be transmitted to any FM
radio tuneable from 76 to
108MHz FM. Transmit a wireless link through an
auditorium, from your car to your camper, listen to
your CD's while mowing the lawn, Play music on one
channel sing on the other. Clarity is excellent, aprox.
40dB stereo separation. Length of antenna deter-
mines the distance of transmission. Complete with
stereo input level controls & crystal for stereo separa-
tion. 9v battery operation. SIZE: 1.5"x 2.5"x 3*

FMST-100 KT $29.95 / Cabinet $8.95

PHONE
TRANSMITTER
Small but mighty,it fits
anywhere. Phone line
powered, never needs
batteries. Transmits both
sides of a phone conver-
sation loud and clear, wireless, to any FM
radio at great distances. Variable tunes from
70MHz to 130MHz FM. You can also use it as

a speaker phone. SIZE:1.25"x .6".

TEL-B1 KiT $12.95

BUILT $29.95

SUPER SNOOPER
BIG EAR

=4 Listen through walls,
- hear conversations

]

across the room. Add
a parabolic reflector
and hear blocks away.
The BIG EAR can be hidden about any-
where. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.
Power requirement 6 to12v DC SIZE:1.75"
x 1

AA-1 kiT$10.95 BUILT $29.95

The 10GHz
Transmitter
is back...

The
“/APPER I’

With it's new and improved design it will not only test your

radar detector... BUT it’s tuned to the amateur radio band .
* While your out on American highways personally test yours
and your fellow travelers radar detectors.
The "ZAPPER I is a 10.450 GHz to 10.550 CW oscillator. It has
a code key jack installed for those who want to send Morse code.

BUILT$49 < KIT$3995

attention getter,
warning light,or
flashing light for
model airplanes?
Then this kit is for you. Use it as an emer-
gency light for your auto, radio tower, even
use it on your bicycle. Has a variable flash
rate. Power requirement 6 or 12v DC .
Size 3.5"x1.9"

ST-1 kit $9.95

MICRO-LIGHT

Visible Over 1 Mile.

This is truly an indestructible

flash light.

+ Comes in red or yellow
light.

- Bulb will not
burn out.

+Usesa$
year shelf
Ife lithium
battery.

«Case
made of
tough
ABS.

MLR (red light)
MLY (yellow light) CHOICE $9.95

WIRELESS FM
| MICROPHONE
2 Small but mighty this It-
tle jewel will out perform
most units many times
its price. It really
stomps out a signal.
The WM-1 kit is a buffered wireless mike that
operates from 80MHz to 120MHz FM, the fre-
quency of any broadcast FM radio. Includes a
mini-electret mike. 610 12v DC. SIZE: 1.25" x 1*

WM-1 KIT $14.95

TVNOTCH o FILTERS

FOR CHANNELS
2 thru 2 Our TV filters
eliminate unwanted TV

ONLY

channels or interference that
alters both sound and video with a
beep beep beep. Works on cable
channels 2 thru 22) only.

NOTE: All TV Fitter Kits are sold for educational purposes only. You must obtain permission
from your local cable company before using these filters on your cable system.

kit $14.95

4.0mW
Laser Diode

Great for making a
gun sight, use as a
transit, makes a
super experi-

DC VOLTAGE
MONITOR

If battery status is
important, you
need this kit. This
kit uses 7 LEDs to
4 - monitor 12v DC in
1v, 1/2v, or 1/4v steps. Monitor 8v or
Sv in 1/4v steps. Great for boats,
motor homes, model planes or race
car ni-cads. All pants and instructions
are included. SIZE: 1.3"x 2.7".

VM-1 KIT $7.95

lists & P.C. board layouts for many of
the Rainbow Kits. Use your own parts to
construct our kits.

KIT BOOK
$14.95 $9.95 with the purchase

of any kit.

This Manual contains schematics, parts |

menters project.
The beam is visible with a wavelength of
670 nm. Size of beam is 6mm at 5
meters. Power requirement 3 volts DC at
85mA. Size: 10.5mm x 18.5mm

LDM-5 New Low Price $59.95

VOICE
ACTIVATED

SWITCH
&l This VOX circuit can
4 be used to operate a
=] tape recorder, ham
= radio, CB radio, or
turn on an alarm. The VOX-1 kit has
100MA of output that operates a relay,
light, motor, ? What could you do with a
sound activated switch?Power require-
ment 7.5 TO 18vDC. SIZE: .1.5"x1.3"

VOX-1 KT $6.95

Please add sufficient postage First Ib $5.00 Canada $7.00
Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

WIDE BAND
PREAMP
The ideal preamp
for scanners, hand

To Order Call

317-291-7262
(€LECTRONIC RAINBOW )

6254 LaPas Trail * Indianapolis, IN 46268
FAX 317-291-7269 5K

VISA.
TEeSTuErsy;

# quency counters.
Amplifies low level
{weak) signals. If the signal is extremely
low 2 amps can be used in series. IMHz
to 2.5GHz @ 2.8dB NF. 1dB compres-
sion = +0 dBm. Gain: 1MH2=20dB to
2.5GHz=6dB. Power requirement 12v DC
@ 6Ma. SIZE:1.2"x.8"

WBA-6 kT $19.95
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BY RICHARD PANOSH

re you being lied to? For exam-
Aple, would you like to know if

that politician on TV is really
planning on lowering taxes? Let's face
it, there are countless situations where
knowing just who is telling the tfruth
could come in handy. But how do you
find out?

We've all heard of galvanic-skin-re-
sistance (GSR) meters that attempt to
measure a change in skin resistance
that could be caused by nervousness.
However, how many people would be
willing to get “hooked up” to such a
device? And even if they agreed fo it,
they would surely be insulted.

Now there’s a better, less obtrusive
rmethod for finding out if you're being
lied to. Simply use the Voice-Stress
Analyzer described in this article.
Whats best about that device is that
the suspected liar doesn't even have
to be present—a tape recording of
him or her will work just as well!

We'll get to how to build the Ana-
tyzer in @ moment. But first, let's take a
look at lie-detection methods of the
past, and at how voice-stress analysis
came about.

The History of Lie Detection. Since
the eartiest days of civilization, people
have been faced with the problem of
figuring out who's lying and who's tell-
ing the truth. To help determine that,
truth seekers throughout the years
have developed many methods to
gauge a suspects guilt or innocence.
Most of those methods relied on phys-
iological indicators such as sweating,
rapid pulse rates, blushing, rapid
breathing, trembling, or shifting gazes.

One of the earliest recorded exam-
ples of physiological lie detection is
found in the Bible. That was when King
Solomon stated he would divide a
baby in half to determine by the reac-
tions of two disputing women who the
baby’s real mother was.

In Indiia, the guilt or innocence of a
suspect was determined by forcing
him or her to enter a dark room,
alone, and grab an asp. Those that
grabbed the asp and lived were inno-
cent, while those that were bitten or
failed to grab the asp were guilty
(whether a suspect grabbed the asp
was easy to determine, the snake was
coated with a layer of black soot that
would mark the suspect’s hand).

BUILD A

VOICE-
STRESS

ALYZER

See at a glance if you're being lied

fo with this innovative, truth-seeking circuit.

Needless to say, few grabbed the asp
and lived.

But in 1927, that all changed. Tor-
turous and inaccurate methods of lie
detection were replaced as science
was finally applied to the task of
gauging a suspects guilt. The inven-
tion that resulted was the polygraph.

The polygraph detects chemical
changes that occur in the body under
the effects of stress, Stress causes the
adrenal glands to increase their out-
put, resulting in increased pulse rate,
higher blood pressure, deeper
breathing. and GSR changes.

During the 1960s, the American mili-
tary sponsored research to develop a
covert lie detector (a polygraph ma-
chine is quite noticeable). Methods
ranged from using complex optical
scanners to measure pupil dilation, in-
frared scanners to monitor skin tem-
perature, microwave interferometers
to measure breathing, and even odor
detectors. Also during that period.
some research was directed at de-
tecting stress levels in the voice.

Voice-Stress Analysis. It seems
that a person’s voice changes under
stress. In rare instances, a voice can
even “crack.” Such changes make
voice-stress analysis possible. Best of
all, as hinted at earlier, a test subject
need not be present; conversations
taken from a radio, television, tele-
phone, or even tape recording can
be used.

Now we'll examine just what causes
a stressed individual’s voice to
change. It has been known for along
time that all working muscles in a re-
laxed human body produce micro
vibrations with approximately 10-Hz
cyctes. More recently, research hasin-
dicated that those micro vibrations
mignt diminish with stress.

Because muscles only exert force
by contracting, movement of the
body is produced by muscles that
work in opposing pairs. In a relaxed
state, it is believed that the muscles in
the body are similarly relaxed and
somewhat sluggish, which results in a
dead zone in the control position of a
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pair of opposing muscles. The body
then alternately tenses opposing
muscles to gain a sense of their posi-
tion. Those vibrations occur at fre-
quencies of 10 Hz.

You might have experienced a
good analogy of that concept if
you've ever driven an old carwith a lot
of play in the steering wheel. That play
in the steering produces a dead zone
around the control position that main-
tains a straight motion down the road.
The dead zone can be handled in
one of two ways: You can hold the
steering steady, let the car wander off
fo one side until the error becomes
excessive, and then jerk the wheel to
correct your course. Or, you can rock
the wheel back and forth through the
dead zone, sensing the end controt
points and slowly controlling them to
maintain a steady and straight path.

The latter method provides smooth-
er control, and is akin fo adding a
small oscillation to a servo loop that
exactly matches the amplitude of the
dead zone. It should be mentioned
that the frequency of that oscillation
should be greater then the response
time of the feedback ioop to provide
smooth control.

Now back to the muscle-pair exam-
ple. Under stress and the action of
adrenaline, the opposing muscles
become more highly tuned and re-
sponsive. The dead zone of the mus-
cle pairs is then reduced and the
body becomes ready for fight or flight.
Consequently, the micro vibrations of
muscle pairs diminish with stress.

Because the membranes that form
the vocal cord are controlled by three
such muscle pairs, it is believed that
the pitch of a person’s voice will also
experience a low-frequency modula-
tion, and the level of that modulation
should be inversely related to the level
of stress. Those vocal tremors are
foundinthe 7-to 15-Hzrange, and are
referred to as physiological or micro
tremors.

It is believed that micro tremors pro-
duce both frequency modulation as
well as amplitude modulation. Be-
cause micro tremors are small, they
are usually inaudible and must be de-
tected electronically. That type of de-
tection is very difficult because
human-voice frequencies are by
nature quite variable.

In the mid seventies, Alan Bell,
Charles McQuiston, and Wilson Ford
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Fig. 1. Shown here is a small portion of a linear plot of Received Signal Strength
Indicator (RSSI) response. Note that the slope or gain around small-input-signal-point
Pl is high while the gain for a larger signal at a higher point, P2, is smaller.

received a patent on the Psychologi-
cal Stress Evaluator (PSE). The PSE de-
fects the resulting frequency modula-
tion produced by micro tremors and
produces a complicated output sig-
nal on a chart recorder. That chart is
interpreted by a skilled examiner, as
are polygraph resulfs.

Afew years after the introduction of
the PSE, Fred Fuelleris invented the Vo-
cal Stress Analyzer (VSA). The VSA works
by detecting low-frequency ampli-
tude vibrations in the subject’s voice.
Such amplitude modulation of the
voice generates upper and lower
sidebands. To determine the degree
of stress, the VSA measures the ampli-
tude of those sidebands.

Tointerpret the results of either a PSE
or VSA machine, you must undergo
extensive training. Who uses them?
Mostly, the machines are bought by
investigators, insurance claims ad-
justers, and law enforcement agen-
cies. The machines are quite expen-
sive, costing a couple-thousand
dollars including training.

A Simpler Approach. The Voice-

Stress Analyzer described here is
based on a new detection scheme
that directly measures the percent-
age of amplitude modulation in a
voice. The chip that makes the Ana-
lyzer design possible is the Signetics
NE614 high-performance FM-IF inte-
grated circuit. While designed for cel-
lular radio service, that 16-pin IC
includes a complete successive-de-
tection logarithmic amplifier with a
dynamic range of over 90 dB, and a
low frequency response due to its DC
inferstage coupling.

Pin & of the NE&14 is the detected
output and is called the RSSI (Re-
ceived Signal Strength Indicator) line.
The RSSI output level is a full-wave-
recftified signal, which we'll refer to as
y. that represents the logarithm of the
signal input. That means that the level
of amplitude modulation (dy) on the
RSS! output is a direct measure of the
percentage modulation (N) of the
carrier (V) and is independent of its
amplitude and frequency. That prop-
erty of logarithmic response is of sig-
nificant importance to the Voice-
Stress Analyzer because the normal



voice energy during a conversation
can vary by as much as 40 dB.

To better understand the log-
arithmic response just described, see
Fig. 1. That figure illustrates a small
portion of a linear plot of the RSSI re-
sponse. Notice that the slope or gain
around small-input-signal-point P1 is
high while the gain for a larger signal
at a higher point, P2, is smaller. The
figure illustrates how two different am-
plitude signals with constant percent-
age modulation result in a constant
output (dy).

Circuit Description. The schematic
for the Voice-Stress Analyzer is shown
in Fig. 2. Power for the circuit is sup-
plied by a 9-volt battery, B1; $1is the
pov.er switch.

Microphone MIC1 is coupled to the
NE&614 logarithmic amplifier, IC1. The

configuration allows voice frequen-
cies ranging from 500-Hz to 10-kHz,
where the human voice exhibits the
greatest energy, to pass through. The
RSSI output at pin 5 of IC1 is low-pass
filtered by R6 and C10.

One section of an LM324M op-
amp, IC3-c, buffers the RSS! signal to
drive IC3-d, which is configured with a
gain of two and a center frequency of
12 Hz + 6 Hz. That results in a low Q
value of one. The output at that point
is a clean signal of the micro fremor
and does not contain artifacts due to
signal processing.

Op-amps IC3-a and IC3-b form a
full-wave peak detector with an over-
all gain of 4.2; IC3-a operates on its
own as a negative half-wave detec-
tor with a gain of 1. Low gain is re-
quired at that point because the non-
inverting input of IC3-a is biased a bit

higher than + 2.5 volts. The high gain
occurs in IC3-b because its output
swings positive during either cycle of
the AC signal {the overall high gain is
established by the ratio of R18 to R15,
where R15 = 2 x R17).

When the output of IC3-b goes
positive it is integrated by R10 and C16
for a fast response. During pauses in
speech or under stress, the voltage
developed on C16 bieeds off through
the longer time constant caused by
C16,R18, and R19. That allows the bar-
graph-display, DISP1, to show the sig-
nal quickly and with a fast attack time,
and to hold the value with a slow re-
lease time during pauses in the
speech process.

The display is controlled by IC4, an
LM3914 bar-graph driver. Transistor Q2
is configured as an emitter-follower
that buffers the output voltage refer-
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Fig. 2. Here’s the schematic for the Voice-Stress Analyzer. At the heart of the circuit is
ICI, an NE614 IF logarithmic amplifier, which allows the circuit to “interpret” the
human-voice frequencies picked up by MICI.
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Fig. 3. The solder side of the Analyzer
PC board is shown here.

ence of IC4 to reduce power con-
sumption. The transistor supplies a
regulated voltage to Ut and the high
end of the voltage divider that makes
up the internal reference voltages for
the comparators inside IC4. The low
end of that voltage-divider string is
referenced by IC2, an LM336Z, at
+2.5 volts. That gives the bar graph a
2.5-volt, full-scale display.

Op-amps IC3-a, IC3-b, and IC3-d
are biased from a voltage-divider
string made up of R7 and R8. Resistor
R7 biases the “quiet” operating point
of those op-amps above the voltage
level of the first bar-graph com-
parator so that the first bar will always
be lit for a zero input. Because stress is
inversely related fo the percentage
modulation, the first bar must remain
Iit for zero input to indicate maximum
stress state. As stress is reduced and
the percentage modulation in-
creases, the signal drives DISP1 into
the normal level. Even if the percent-
age modulation is unusually high, any
level above the design value will still
only light the tenth bar without going
off range.

A swing of 0.3 volt on the RSS! signal
will drive DISP1 to full scale. Because
the slope of IC1’s RSSI line is 0.414-
volt/10-dB with a 5-volt supply, the full-
scale display requires about a 7-dB
swing, which corresponds to a 65%
modulation. That value is approxi-
mately consistent with the example
shown in Fig. 1, where a 25% modula-
fion yields about a 200-mV peak-to-
peak swing on the RSSI line. With the
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Fig. 4. Here's the component side of the

board.

PARTS LIST FOR THE VOICE-STRESS ANALYZER

SEMICONDUCTORS

IC1—NE614 IF amplifier, integrated
circuit

IC2—LM336Z 2.5-volt reference
diode, integrated circuit

IC3—LM324M guad op-amp,
integrated circuit

1C4—1L.M3914 linear bar-graph
driver, integrated circuit

Ql, Q2—2N5089 NPN transistor

D1-D5—1N4148 silicon diode

DISP1—Ten-LED bar-graph display

RESISTORS

(All resistors are Ys-watt, 5% units.)
R1, R3—6800-ohm
R2—3000-ohm
R4—1600-ohm
R5—2700-ohm

R6, R18—100,000-0hm
R7—1200-ohm

RS, R11, R19—10,000-ohm
R9—2400-ohm
R10—7500-ohm

R12, R14, R16—68,000-ohm
R13—270,000-ohm
R15—24,000-ohm
R17—12,000-ohm

CAPACITORS

Ci, C4, C7-C9, C12—100-uF, 10-
WVDC, electrolytic

C2, C14, C15—0.1-pF, polyester

C3—0.02-pF, polyester

C5—0.015-pF, polyester

C6, C10—0.047-uF, polyester

Cll, Ci13, C16—10-pE 16-WVDC,
electrolytic

ten-bar display used in the project,
each bar represents about 6- or 7-
percent AM modulation.

ADDITIONAL PARTS AND
MATERIALS

MIC1—Electret condenser element
(Digi-Key part no. P9970-ND or
equivalent)

SI—SPDT switch

B1—9-volt battery

Printed circuit materials, project
enclosure, battery snap with leads,
IC sockets, wire, solder, hardware,
etc.

Note: The following items are
available from Vista (P.O. Box
1425, Bolingbrook, IL 60440;

Tel. 708-378-5534): NE614 IF
amplifier—3$4.50 (plus $3.00
shipping and handling); pre-etched
PC board (TREMOLO-BRD)—
$10.00 (plus $3.00 shipping and
handling); kit of all parts including
prepunched case with silk screen
and battery (TREMOLO-KIT)—
$48.00 (plus $5.00 shipping and
handling); fully assembled version
is available with battery
(TREMOLO-ASSEM)—$59.00
(plus $5.00 shipping and
handling). Illinois residents please
add 7.5% sales tax. Check, ‘.inoney
order, and credit cards are
accepted. For fast check |
verification, please provide street
address (no P.O. boxes), telephone
number, and driver’s-license
number and state of issue.

Construction. The author’s pro-
fotype was built on a double-sided
printed-circuit board. If you would like



fo build your circuit the same way, you
can etch your own board using the
solder- and component-side tem-
plates shown in Figs. 3 and 4, respec-
tively. Or, you can order a pre-etched
board from the source mentioned in
the Parts List. it is recommended that
you use the PC board because the
NE&14 Is a high-gain, high-frequency
IF amplifier, and errors might result
from stray capacitances caused by
point-to-point wiring.

The PC board is compact and was
designed to fitin a pocket-size SerPac
M6 case, which is also available from
the source mentioned in the Parts List.
You can, of course, use any other suit-
able enclosure.

When building the circuit on the PC
board, use the parts-placement di-
agram shown in Fig. 5 as a guide.
Begin assembling the board by
mounting DISP1. To do that, first cut the
pins on the display to a length of be-
tween Ys- and ¥s-inch. Mount the dis-
play with pins 11 through 20 lined up
with the pads along the component
side of the board. Solder pins 1
through 10 fogether using a wire; con-
nect that common wire to the pad
indicated in Fig. 5.

Mount IC sockets for IC1, IC3, and
IC5, making sure they are oriented
properly. install the non-polarized ca-
pacitors next. Go on to mount the di-
odes and fransistors and IC2, making
sure all are oriented properly. You can
then vertically mount ali the resistors—
that facet of the design helps keep
the board compact.

install the electrolytic capacitors
next; note their polarity as indicated in
Fig. 5. Then mount switch §1 so that
about %e-inch of the leads protrude
through the PC board. That should en-
sure the switch clears an opening in
the case.

Trim the battery-connector leads to
2% Inches overall and solder them to
the board at the correct points. You
might want to apply silicone rubber to
the attachment point to reduce the
strain at the joint.

At this point, clean the board of re-
sidual flux before installing the micro-
phone. The microphone should not
come in contact with cleaning sol-
vents. Mount MIC1 with its leads just
profruding through the board so that
the microphone will have maximum
height on the board. You can add a
small bead of silicone rubber to the
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Fig. 5. Use this parts-placement diagram as a guide when assembling the circuit
board. Note that pins 1-10 of DISPI need to be connected together and to the indicated

point on the board.

front edge of the microphone fo sup-
port it more securely. Note: Be sure to
use the microphone specified in the
Parts List; do not substitute any other
electret microphone that might have
a different sensitivity, load, or frequen-
cy response.

You can now insert the three DIP-
package ICs info their respective
sockets. Complete the assembly of
your Analyzer by mounting the circuit
board into a case. If you use the Ser-
pac M6 case mentioned earlier, the
four holes at the edges of the board
will match the four internal mounting
posts of the case. Place a Ye-inch
spacer at the center of the back side
of the case to support the board in
place when the case is closed. The
spacer can be made from foam tape
or a rubber pad of suitable thickness.

Checkout and Use. When the unit is
powered up, the emitter of Q2 should
supply a nominal +5 volts. Also, the
voltage across IC2 should read about
+2.5 volfs. At the junction of R7 and
R8, the voltage should be targer than
that across IC2 to light the first LED bar
(in a quiet room). That bar is in the sTress
range, which corresponds fo no mod-
ulation. It might be necessary to adjust
the value of R7, depending upon
componenttolerances, fo obtain that
condition.
As you speak, higher LEDs shouid
light in the display area marked
normaL. Under stress, the modulation

level should fall and a bar in the sTress
half of the display will be it.

The unit is small enough that you
can carry it in a shirt pocket and
glance down at the dispiay while
someone Is speaking. It is best to eval-
uate a speaker in conversation be-
cause the Analyzer takes a momentto
acquire the peak level of moduiation
and display it on the LEDs. if a source
of white noise is intfroduced, such as
the noise of running water or the hiss
of a blank tape, the Analyzer output
will remain In the swess region be-
cause the mixing of all possible fre-
quencies will produce a zero swing on
the RSS! signal. If music is playing, the
Anatyzer will remain in the stress range
for the same reason.

You might find it inferesting to ana-
tyze a taped conversation with the
Voice-Stress Analyzer. You'll see that
analysis is pretty much independent
of the playback volume.

The results of voice-stress analysis
are sometimes found in news stories
that deal with political scandals and
controversies. You can find a good
source of stressful situations to evalu-
ate your own Voice-Stress Analyzer by
faping direct quotes of suspects from
such news stories.

You can also use the Analyzer to
measure the degree of stress Iin the
voices of radio announcers or public
speakers. As you can see, there are
lots of entertaining applications for
this fascinating project. [ ]
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pon seeing the top-
ic of this article, the
first question one

might be tempted to ask is:
"With all of the great-
sounding speakers out
there, why would anyone
want to build one?” There
are several reasons.

One is the joy of building
something yourself. Though
speaker building might
seem intimidating to the
uninitiated, if you are good
at woodworking, the task is
really not that difficult. If you
would like to tackle that job
from scratch, articles in
pastissuesof Popular Elec-
tronics (July 1995 and Feb-
ruary 1994} serve as good
infroductions to the topic.

Another reason is the al-
most legendary fussiness of
audiophiles. Not satisfied
with even the best high-
end speakers, some have
turned to building their
own speaker systems in a
quest to find the perfect
“voice” for their sound sys-
tems.

Last, but certainly not
least, is economics. Largely
thanks to advances in sol-
id-state technology, high-
end, feature-packed hi-fi
gear has never been less
expensiive. However,
speakers obviously have
not benefited from such
advances. In fact, building
speakers is a labor-inten-
sive process and manufac-
turing costs have actually risen over
the years.

As aresult, if you want speakers that
are just barely adequate for a middle-
of-the-road ($1000} hi-fi system, you
should expect to pay at least $300 for
a pair, and if you want speakers that
will do that system justice, you will
need o spend at least twice that
amount. And, needless to say, better
systems will warrant better speakers.

What Makes a Good Speaker.
Aside from the drivers themselves, a
good speaker needs a solid, heavy
cabinet—one that doesn't vibrate at
all when it cranks out sound. A good
speaker cabinet is much like the finely

BUILDING A
Loudspeaker

KIT

~Have fun for a few evenings
building your own
high-end loudspeakers, then

listen to them for years to come.

BY MARC SPIWAK

tuned body of a musical string instru-
ment (guitar, violin, etc). The body
must resonate agreeably with the
souna it produces or else you've gota
“sour” instrument. The same is frue of a
speaker cabinet; flimsy plastic or
plywood just won't do. A speaker cab-
inet must also be designed specifical-
ly for the drivers that will be installed in
it,

Speaking of the drivers, today’s high
technology has greatly extended the
ream of what are considered to be
high-end speakers. For years and
years, speaker cones were made
mostly from simple paper products or
other materials that didn't age well
and couldnt be “rocked” like modern

speakers can. Today, exotic
materials, such as gold,
platinum, titanium, carbon
fiber,and other composites
are used o make speakers
that can really take a beat-
ing while still delivering per-
fect sound.

Build from Scratch or
Kit? If you are reading this
magazine, the odds are
good that you like to build
things. Speakers should be
no exception. If you are
good at woodworking, you
might want to consider
doing the job from scratch.
But if you are not, or would
like the security of having
someone else do the work
of selecting drivers and
doing the cabinet and
crossover design, why not
consider going the kit
route? In the balance of
this arficle, we'll examine
the authors experience in
building a speaker kit. After
that, you can decide for
yourself whether or not it is
something you would want
o tackle on your own.

The A652 Speaker Kit.

Speaker building is a hob-

by within itself within the

electronics hobby in gen-

eral. But people who de-

sign good-sounding

speakers have acquired

very special skills that are

highly regarded by audio

enthusiasts. One such indi-

vidual is Vance Dickason, who was

hired by French speaker manufac-

turer Audax to design a series of

speaker kits. The kit we'll be looking at

is the Audax Of America A652 from

the Vance Dickason Signature Series,

which is distributed by Madisound

Speaker Components. The A652 is

sort of a “middle of the road” in the

high-end arena and, when the com-

plete kit is purchased, costs less than

$650 for a pair. You can pay more and

you can pay less for speakers, so we

decided to go “halfway” and build a
pair of A652s.

The Audax A652s are a hefty pair of

speakers for their size, considering

thatthey measure only 25-inches high
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Spongy rubber panels are glued to the
inside rear of each speaker.

frr L

gether, or better, than anything on
store shelves.

Part of the attraction in speaker
building lies in building beautiful,
hand-made cabinets, butyou have to
be both an artist and a skilled car-
penter to do the job right. You can buy
the A652 kit without their beautiful
cabinets if you want to try to make
them yourseif. But with the hard part of
building the cabinets out cf the way,
no reader of this magazine should
have any trouble building tnis kit. All it
involves is a little giuing {(not the cab-

As you can see, the crossover boards are fairly massive.

= o

You do not have to worry

about building them as they come pre-assembled.

The drivers are manufactured by French speaker-manufacturer Audax and are of

extremely high quality.

by 9Vs-inches wide by 12%-inches
deep; however, they weigh about 40
pounds each! That's mostly because
of the rigid cabinets made of thick
particle board laminated with real
oak. The cabinets are as well put to-

inets}, some drilling, some wiring,
some soldering, etc. Ifs about three
leisurely evenings of work.in all.

The speaker drivers themselves,
manufactured by Audox, are also
works of art—modern art! Each

speaker houses two HM170C0O 6%-
inch woofers with woven carbon fiber
cones, a non-resonant die-cast chas-
sis, Kapton voice coil, and more fancy
stutf. The tweeters are Audax
TWO25M0 1-inch soft-dome units.

The speakers have a nominal im-
pedance of about 4 ohms. That is
basically the impedance of any
speaker housing two 8-ohm woofers
in parallel. No modern amplifier
shculd have any trouble driving 4-
ohm speakers. Driving two pairs of
them might be another story. The
A652s should preferably be powered
by at least 50 watts per channel, and
they can handle a maximum of about
15C watts apiece.

Tne crossovers are something spe-
cial, too, containing huge wire-wound
inductors and capacitors. A speaker
crassover is basically a series of filters
that “steer” different audio frequen-
cies to the proper speakers—woofers
shauld receive low-frequency audio
while fweeters should receive the
highs. Those large crossover PC
boards are pre-assembled by Madi-
sound, so all you have to do is wire the
boards and mount them in the cab-
inets. Lets see what's involved in build-
ing the A652s.

Getting It Together. The first step in
building the A652s is to drill pilot holes
in the cabinets for the speaker drivers
and rear connector plate using those
parts as guides to positioning the
holes. We found it best to "punch” the
holes first with an awl before drilling.

Next, four lengths of two-conductor
wire are soldered to each crossover
board that later connects to the three
speaker drivers and the input jacks.
The wire is included with the kit. The
trickiest part is soldering two leads to
some of the crossover terminals; you
might need a third hand. Certain wire
lengths are specified, but we mea-
sured before cutting, and there was
plenty of extra wire to add a couple of
inches to each one. They would be
trimmed down later anyway.

The inside of a quality speaker cab-
inet is not empty as one might imag-
ine. Two panels of a spongy, rubber-
like material with concentric ribs
molded into them are glued onto the
inside surface of the top and bottom
rear panels. The glue is included with
the kit. The panels are specially de-
signed to absorb shock and vibration

$21L04108|3 seindod ‘9661 yoiBW
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yet work with the acoustic energy at
the same time. If purchased sepa-
rately, they would sell for $13 each,
and the A652s need four of them.

Next, the crossover boards are
mounted with four screws each to the
top rear panel of each speaker. This
part of the job involves the most work,
as making the pilot holes inside the
cabinet is difficult (we only had room
fo work with an awl), and driving
screws into the hard particle board
would be next to impossible without
piloting. But the screws do go in after
some fuss.

The next step is to pull the input
leads through the hole in the rear of
the cabinet and solder the leads to
the input jack panel. We trimmed off
excess wire leaving us just enough to
work with. The input jack panel is then
screwed in place.

The interior sides of the cabinets are
lined with pieces of a foamy material
fo further dampen sound. You have to
cut the foam to size. The material
holds itself in place, and does not
have to be glued.

After pulling the speaker wires
through the proper driver holes, you
must fill the inside of the cabinet with a
fluffy wool material, much like pillow
stuffing. The instructions call for 12
“fists” of wool in the top and 10 in the
bottom. Not knowing how much a
“fist” of wool is, but having good com-
mon sense, we figured that the inside
should be filled with the wool, but not
packed tightly. So we packed 12 fluffy
“fists” in the top and 10 in the bottom,
making the inside of our cabinets look
like they were “filled with clouds,” hop-

We are almost done! Here the cabinets are shown stuffed with

WLk ©

v

L

wool and waiting for the

ing that their sound would be the
same. We had plenty of wool left over.
Depressions should be formed in the
wool so that it does not interfere with
the movement of the drivers.

Before the speakers can be in-
stalled, gaskets must be applied to
their rear mounting surfaces. (The in-
put jock panels had gaskets already
attached) The instructions made it
sound as though there were sup-
posed to be factory-made speaker

PRICES

As of this writing, here are Madisound's
prices for the various components in the
Audax of America A652 speakers.

Set of drivers for two speakers: $336
Cabinets (specify black or clear oak):
$216/pair

Pre-assembled crossovers: $102/pair
Miscellaneous parts for two speakers:
$60

There is a 10% discount when the entire
kit is purchased. Contact Madisound
directly regarding current pricing and
shipping and handling costs.

gaskets in the kit but there weren't any.
There was a roll of adhesive-backed,
sponge-rubber tape, though, so we
figured that was for the gaskets, It was
no frouble at all applying the tape to
the speakers, perhaps even easier
than applying actual gaskets would
be.

The last step is to frim the speaker
leads and solder them to the drivers.
That should be done as quickly, and
with as little heat as possible to avoid
damaging the expensive drivers, We

timmed off the excess wire, tinned
the leads, and soldered. That's all
there was to it.

Before testing out the speakers, the
instructions say to check each speak-
er with a D-cell for proper polarity.
Connecting a D battery fo the speak-
erterminals should cause all drivers to
move in the same direction. It is also
suggested to test them in mono with
pink noise or FM inferstation noise be-
fore applying an audio signal.

Break In. Those tests out of the way,
we were ready to have a listen to the
Ab652s. We won't get into the speaker
wire debate, but we will say that you

ADDRESSES

Madisound Speaker Components
P.O. Box 44283

Madison, Wi 53744

Tel. 608-831-3433

Audax of America

10 Upton Drive
Wilmington, MA 01887
Tel. 508-658-0700

should use a good pair of heavy-
gauge speaker cables with the A652s.
Cable thats too thin will interfere with
the audio signal instead of simply de-
fivering it to the speaker.

We disconnected a pair of Celes-
tion speakers from a Harmon Kardon
receiver and connected the A652s to
it. The receiver was then turned on
with the volume set at minimum. A
digitally mastered Classical CD was
chosen as the test material. As the vol-
ume was turned up, the A652s came
fo life. Volume should be kept to a
minimum in a speakers early hours.

We are not audio critics, and don't
claim to be, so we won't try to explain
how the speakers sound with words
that have meaning only to us. What
we will say is that, at first, the sound
lacked what we'll call “richness.” But
as the hours passed, and even more
$O as days passed, it was obvious that
the speakers were simply breaking in.
The speakers eventually sounded
wonderful, and they still do.

We're happy with our A652s, and
we learned a lot about what goes into
building a speaker. We hope that our
experiences have encouraged you to
give speaker building atry.ltcanbe a
lot of fun! 1#]
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BY RONALD A. REIS

omething’s out there—on the
Sporch, in the driveway, or be-

hind the shed. Or maybe it's in-
side—in the garage, basement, or
den. Whatever itis, human or beast, it's
moving. Perhaps it’s just your teenager
sneaking in from alate night out. Possi-
bly itis only the neighborhood cat. Or,
more ominously, it could be a prowler
bent on theft or physical harm. What-
ever is going on, you know something
is up because you just instalied the
Ultrasonic Motion Detector described
in this article.

Depending on what parts you have
available, or if you buy the complete
kit from the source mentioned in the
Parts List, the Motion Detector can be
built for less than $30. It contains a
complete ultrasonic (40-kHz) crystal-
controlled transmitter and a super-
sensitive receiver on a printed-circuit
board that measures only 1% x 3
inches.

The project detects motion from 4-
to 7-meters away. Once that occurs, a
red LED lights. But with additional cir-
cuitry attached to the output, the de-
tector can turn on lights, sound
buzzers, trip a recording device, or
even call the police. Also, the circuit
can be made to sound off witha mes-
sage when anyone moves within its
field of detection. Using various voice
recording and playback circuits (see
“Circuit Circus” in the July and August
1995 issues of this magazine) you
might even have the Ultrasonic Mo-
tion Detector provide a pleasant
greeting or snarl with a barking dog
sound when someone approaches
the front door.

As you can see, your Ultrasonic Mo-
tion Detector project can be put to
work in a variety of ways. Lets now
look at how it works.

Circuit Description. The schematic
for the Ultrasonic Motion Detector is
shown in Fig. 1. A 9-volt battery, B4,
directly provides power for some sec-
tions of the circuit, The battery is also
connected to a 78L05 regulator, IC3,
which provides a 5-volt-DC power
source for other sections of the circuit.

The fransmitter section of the De-
tector is basically a crystal-controlled
relaxation oscillator built around a
4049 hex inverter, IC2. One of the
4049 sections, IC2-c, along with re-

BUILD AN

ULTRASON!I
MOTION

sistors R21 and R22, and capacitors
C11 and C12, "pings” the 40-kHz crys-
fal into sustained oscillation. The re-
maining 4049 sections act as linear
buffers to drive a 40-kHz, ultrasonic
fransmitting fransducer, BZ2. (For an
in-depth review of crystal-oscillator
circuits, see Joseph J. Carr’s excellent
article, "All About Crystal-Oscillator
Circuits,” in the August 1995 issue of
Popular Electronics)

The receiver section of the circuit is
made up of four AC-coupled stages,
each built around one of four sections
of an LM324 op-amp, ICA. In the first
stage, the input voltage developed
across R1 and R2 is modulated by a
40-kHz, ultrasonic receiving trans-
ducer, BZ1, and is then fed fo IC1-q,
where it is amplified. The receiving
transducer detects any reflected
sound produced by the transmitting
fransducer, BZ2. if there is no move-
ment, the resulting envelope signal is
just a straight line; diode D1 and re-
sistor R8 operate as a negative peak
detector to recover the envelope sig-
nal.

DETECTOR

It’s a simple circuit
that lets you keep tabs
on anything that moves.

in the second stage, which is built
around IC1-b, the recovered signal is
again amplified. The time constant of
IC1-b is quite slow so that the enve-
lope can be followed; the output of
the second stage is a DC level that
represents the strength of the enve-
lope. If there is movement, the enve-
lope will reflect it in the form of a
positive or negative signal.

At the input to the third stage—a
differential amplifier built around IC1-
c—there are two diodes, D2 and D3.
They detect both positive and nega-
tive pulses. When there is no move-
ment, the voltage at pin 7 of IC1-b is
halfthe supply voltage and neither D2
or D3 can conduct. The voltage at pin
8 of IC1-c is then low. If the signal rises
above + 0.7 volt (a silicon diode’s
breakdown voltage), D3 conducts
causing the output on pin 8 o go
high. If the signal falls below — 0.7 volf,
D2 conducts, which also causes the
output to go high. Thus we have a
window detector. it detects voltages
that move both below and above a
given range.




The fourth stage, built around IC1-d,
is set up as a monostable flip-flop.
That stage converts any signal that
gefts through the fitter info a pulse sub-
stantial enough fo turn on transistor
Q1. When @1 conducts, LED1 turns on
and an output signal is provided to
drive a separate relay or any other
device connected to the circuit
(more on that Iater). The time constant
of the monostable flip-flop is about
half a second and is set by C8 and
R18. Diode D4 is used to separate the
charge- and discharge-time con-
stants. It lets the circuit switch on im-
mediately when movement is de-
tected but allows about a half-
second delay for the reset.

Construction. The author built the
Ultrasonic Motion Detector from a
complete kit of parts, which includes
a pre-etched and drilled PC board.
That kit is available from the source
mentioned in the Parts List. If you

choose o round up your own cCompo-
nents, it is still recommended that you
use a PC board. You can use the foil
pattern shown in Fig. 2 to make your
own,

Refer to the parts-placement di-
agram shown in Fig. 3 while assem-
bling your circuit. Begin by soldering
all resistors flush to the PC board. Then
install the five diodes, making sure to
orient them properly. Next, install the
capacitors. Be sure to double check
the polarity of C9

Go on fo install crystal XTAL1. Bend
the crystal’s leads so that the compo-
nent rests flat on the board. Note the
two unused holes next to the two for
the crystal. You can bend a resistor
lead around the crystal in a *U” shape
and solder the lead ends to the un-
used holes. That should hold the crys-
tal in place.

Install the potentiometer. Then con-
tinue by mounting the 78L05 voltage
regulator and the BC639 transistor;

4,

—— 1-5/8 INCHES —

Fig. 2. If you'd like to etch your own
board, use this full-size template.
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Fig. 1. This is the schematic for the Ultrasonic Motion Detector. When movement is
sensed, transistor Q1 swiitches on, lighting LEDI.
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Fig. 3. When assembling the circuit, use this parts-placement diagram as a guide.
Note that BZI and BZ2 surface-mount on the foil side of the board.

PARTS LIST FOR THE
ALARM CIRCUIT (Fig. 4)

SEMICONDUCTORS

IC1-IC3—S55S5 timer, integrated
circuit

QI—2N3055 NPN transistor

D1-—1N4148 silicon diode

D2-D4--1N4001 silicon rectifier
diode

RESISTORS

(All resistors are Ya-watt, 5% units.)
R1—2.2-megohm

R2, R6—10,000-ohm
R3—12,000-ohm

R4, R7—100,000-ohm
R5—1000-ohm

R8—120-ohm

CAPACITORS

Ci—470-pE 16-WVDC, electrolytic
C2—47-pE 16-WVDC, electrolytic
C3, C5-C7—0.01-pF, ceramic-disc
C4—10-p.E 16-WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS

RY1—9-volt relay, normally open
contacts

SPKR1—8-ohm speaker

Perforated board, IC sockets, wire,
solder, hardware, etc.

ect you have to replace the battery
regularly. As the battery voltage de-
creases, the circuits sensitivity will
change; that is particularly true if the
unit is tfriggered often. To avoid the

+12v
R2 R $
10K 2.2 MEG] R3 ¢ ne 3
8 |a 12K e g8 |4 TR o 4
5 7 7
*>—
R7
ic1 |3 16"(‘)"( 3 Ic2 100K 3 IC3
6 | 555 9 6| 555 D1 6| 555
L
L?—? [—— 1N4148
LJJ 2 B 3 14l AAA 2
C2 " = Yy
TO po S (R - 1 |5 RS 1 |5
DETECTOR N I c3 c4 c5 1K Ce
SIGNAL v o1 10 o1 c1
470 ]
- ' L

Fig. 4. This simple circuit can be used with the Motion Detector 1o provide a two-
minute alarm tone when motion is detected.

those two parts look alike, so be care-
ful not to confuse them. Also install the
LED. Make sure all those parts are ori-
ented as shown in the parts-place-
ment diagram.

Now solder IC sockets for IC1 and
IC2 to the board, noting the proper

placement of the notches indicated
inFig. 3.Insert the ICs into their respec-
five sockets.

Connect the leads of the 9-volt bat-
fery clip to the board next. Now is a
good time to note that if you do plan
on using a battery to power the proj-

extra expense of replacing batteries,
you mightwant to replace the battery
clip with two wires (red and black can
be used to indicate polarity) so that
you can hook up a 9-volt power sup-
ply.

Now you can install the ultrasonic



fransducer pair. If you are not building
the project from the kit, you should
make sure you are using a matched
pair of 40-kHz transducers or the proj-

PARTS LIST FOR THE
ULTRASONIC MOTION
DETECTOR (Fig. 1)

SEMICONDUCTORS

IC1—LM324 quad op-amp,
integrated circuit

1C2—4049 hex inverter. integrated
circuit

IC3—78L05 S5-volt regulator,
integrated circuit

Q1—B(C639 NPN transistor

D1-D4—IN4148 silicon diode

D5—IN4002 silicon rectifier diode

LEDI—Light-emitting diode, red

RESISTORS

(All fixed resistors are Ys-watt, 5%
units.)

R1, R2, R15—100.000-ohm

R3, R7, R18, R21—10-megohm

R4—2200-0hm

R5—220,000-0hm

R6, R20—1000-0hm

R8-R10, R14—I1-megohm

RIl, R12—1.2-megohm

R13, R16, R19—10,000-0hm

R17—47-ohm

R22—150,000-0hm

R23—I-megohm potentiometer

CAPACITORS

Cl, C10—0.1-uF, ceramic-disc

C2, C6, C7—0.01-pE ceramic-disc
C3, C4, C8—0.47-pnF, ceramic-disc
C5-—100-pF, ceramic-disc
CH9—I100-pE, 16-WVDC, electrolytic
C11, C12—33-pF, ceramic-disc

ADDITIONAL PARTS AND
MATERIALS

XTAL1—40-kHz crystal

BZ1—40-kHz ultrasonic receiving
transducer (part of matched pair,
see text)

BZ2—40-kHz ultrasonic transmitting
transducer (part of matched pair,
see text)

B1—9-volt battery (see text)

Printed-circuit materials, IC sockets,
battery connector with leads, wire,
solder, hardware, elc.

Note: The following is available from
Marlin P. Jones & Assoc., Inc.
(P.O. Box 12685, Lake Park, FL
33403-0685; Tel. 407-848-8236;
Fax: 800-4FAXYES): complete kit
of parts, including printed-circuit
board (6049-KT)—5$27.95 plus
$5.00 shipping and handling.
Florida residents please add 6%
sales tax.

ect will not work. You can get the
“Transmitter/Receiver Pair* from Elec-
tronic Goldmine (PO. Box 5408, Scotts-
dale, AZ 85261; Tel. 602-451-7454) as
part-number G5721. Contact them
for more information.

The transmitting transducer, BZ2,
has a T suffix on the number stamped
underneath it. The receiving trans-
ducer, BZ1, has an R suffix. Neither part
is polarized. Tag-solder each tfrans-
ducer on its proper pads directly on
the foil side of the PC board. The leads
should fest flat on the pads and the
fronts of the transducers should point
away from the PC board.

Finally, install two wires to provide a
signal-out connection for attaching
various output transducers and cir-
cuits. You might want to use one red
and one black wire, as the signal is
polarized.

Checkout. Power up your circuit with
either a battery or fixed power source.
Set up the Motion Detector in a quiet
room with no one moving about. Even
air moving (hot air rising, wind blow-
ing, and, believe it or not, someone
talking) will trigger the device when
set to its greatest sensitivity.

After you connect the power, let the
unit stand for at least 20 seconds so
the whole circuit will settle down elec-
frically. Set the 1-megohm trimmer po-
tentiometer to about 400,000 ohms
by eye (in other words, imagine that
the potentiometer has settings for
zero through ten, and set it at four).
Below about 300,000 ohms, the De-
tector is often too sensitive and will
self-trigger. Trial and error will show the
best setting for your particular re-
quirements.

Some Applications. Referring back
to Fig. 1, note that transistor @1 turns on
and delivers a continuous unregu-
lated 9 volts to a suitable load as long
as something is moving within the De-
tector’s range. If the load is a 9-volt
relay, virtually any electronic device
can be turned on in response to mo-
tion. That might be good enough for
many applications—lights can be
made to flash, horns to blare, efc. (If
you have trouble driving the coil of a
@-volt relay, you might need to reduce
the value of R19 in @1's base circuit)
However, there are times when you
will want an output device to remain
activated after motion has stopped.

For example, if a prowler quickly
crosses the field of “'view,” you
wouldn't want a speaker fo sound ora
light to flash for just an instant. A con-
finuous signaling, perhaps for many
minutes, would be desirable.

The alarm circuit shown in Fig. 4 will
provide just such a warning. It consists
of three 555 timer ICs, IC1-IC3, where
IC1 is operated in a monostgble
mode, and IC2 and IC3 are in astable
corifigurations.

The trigger input to IC1 (pin 2) is
connected to the normally open con-
tacts of a 9-volt relay. The coil of the
relay should be connected to the sig-
nal output terminals on the PC board.
When the Detector senses motion,
even for a brief moment, the relay is
energized, and pin 2 of IC1 (all part
designations given from here on are
found in Fig. 4) is brought to ground,
thus triggering the monostable circuit,
or fmer. Pin 3 of IC1 then goes high.
The length of time it remains high is
determined by the values of R1 and
C2. With the components shown, the
output pulse is approximately 2 min-
utes. To increase that time, use a high-
er-value capacitor for C2, to de-
crease the time, use a lower-value
capaqcitor.

When the output of IC1 goes high,
IC2 and IC3 are activated. The latter
fimer, IC3, is connected to produce a
500-Hz tone; IC2 is a 1-Hz oscillator.
Thus IC2 is used to trigger IC3 on and
off once per second, generating a
pulse-tone alarm. Note that the alarm
circultis run off a separate power sup-
ply from that used by the Detector.

Of course, using an alarm circuit
with your Motion Detector is only one
application. Let your imagination fly;
think of all the devices you canturn on
{or offf when movement is sensed.
Consider your project as the heart of
a wide range of fun and practical
applications. [ |

"“Miss Ames. . .bring me an order form.”
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ost hobbyists wauld agree
that a frequency counter
having a range of 2 Kz to 1

MHz would make a useful addition to
a collection of gadgets. But that de-
vice would be even more useful if it
could also: measure the period of
cyclic waveforms in the same range
fo a resolution of one micrasecond;
total randomly occurring events; and
measure the width of singly occurring,
positive-going pulses. If you agree
that a device with those four modes
could really come In handy, then the
Four-Mode Counter described in this
article is for you,

Circuit Functions. The circuit di-
agram for the Counter is shown in Fig.
1. Power for the circuit is supplied by a
9-volt DC source (see the Con-
struction section for more details) to
jack J2. An LM7805 reguiator, U19,
drops the 9 volts fo 5 volis for use by
the rest of the circuit (current drain is
about 150 mA). Capacitors C4-C17
are bypass units.

Switch $1is used fo toggle between
Q TEST OF MEASUREMENT input. When $1 is set
to 1EST, @ timer-circuit test source—
made up of U16 (a 7556 timer),
R22-R24, and C18—is activated. The
output of that test-source sectian pro-
vides a convenient internal means of

verifying frequency count and period
operation,

When S1is switched to MeAsUREMENT, @
signatl input to jack J1 is fed to the
buffer section of the circuit. There, an
LM339 comparator, U17, provides
gain and waveform shaping. Diode
D3 clips the negative-going half of
sinusoidal inputs, D2 limits the inpufs to
5 volts, and D4 provides a small input
offset for the operation of U17. The
CD4050 chip, U18, pravides a buffer
for the output of U17.

Rotary-switch S2 is used fo selectthe
desired Counter mode. The mode
seHings are: FREQUENGY, PEROD, EVENT, and
PULSEWIDTH (those settings correspond in
order with the four modes introduced
earlier). wo CD4503 three-state, non-
inverting buffers (U0 and U13) are
used to channel the input for the de-
sired operating mode,

The measurements taken in the
FREQUENCY and period modes use the
one-second time base and the se-
quential-latch and sequential-reset
pulses generated by it. Those pulses
are switched out in the event and putse
modes where the counter latch input
is held high.

When 52 is set to pericp, time mea-
surement is limited to a single cycle in
the following manner: The initial lead-
ing edge from pin 11 of U10 clocks U11-

Four-IV

Build a
Counter

It’s a great way to measure
frequency and time.

BY CLEMENT S. PEPPER

Q. Aresulting high on pin 1 of D-type-
flip-flop U11-a enables anp-gate U12-
a, and 1-MHz clock pulses are then
fed to or-gate U14-a for counting. The
next input leading edge toggles U11-
b. locking U11-a in the reset mode,
and shutting off the flow of clock
pulses through U14-a. Gate U12-b in-
hiblts further pulses to U11-b, and U12-
d inhibits the period operation when
S2 s in the Frequency mode.

In the event and puise wiotH modes,
U13 channels the inputs. For inputs in
the puLse wioTH modes, pin 8 of anp-gate
U12-c is held high to enable clock
pulses to U13.

Another CD4503, U15, selects be-
tween the counter latch and reset
functions of the modes. The counter
latch is held high when the unit Is in
the event or puLse modes; reset is per-
formed manually by pressing switch
S8}

Two four-digit counters, U8, a
74C926, and U9, a 74C925, are used
in the circuit. Both have Internal out-
put latching and multiplexed drivers
for seven-segment displays. The multi-
plexing operations are performed in-
ternally, providing a “rotating” pulse
sequence that drives switching-tran-
sistors Q1-Q6, which allow for the dis-
play of each digit in its turn through
display-modules DISP1-DISPé. The
Counter will display up to 999999. On
a following input, the display would
roll over to 000000, accompanied by
a flash of LED1. Long pulse widths can
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Fig. 1. As this circuit diagram shows, the Counter’s display is made up of six individual modules, DISPI-DISP6. The digits are fed to

those modules through U8 and US9.
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PARTS LIST FOR THE FOUR-MODE COUNTER

SEMICONDUCTORS

Ul—CD4069 hex inverter, integrated
circuit

U2, U11—CD4013 dual D-type flip-
flop, integrated circuit

U3-U5—CD4518 dual decade
counter, integrated circuit

U6, U7-—74C221 dual monostable
multivibrator, integrated circuit

UB—74C926 4-digit counter with
multiplexed 7-segment output
driver, integrated circuit

U9—74C925 4-digit counter with
multiplexed 7-segment output
driver, integrated circuit

U0, U13, UI5—CD4503 hex non-
inverting three-state buffer,
integrated circuit

U12—CD4081 quad 2-input anD
gate, integrated circuit

U14-—CD4075 triple 3-input or gate,
integrated circuit

U16—ICM7555 timer, integrated
circuit

U17—LM339 quad analog

Here is an internal view
on three perforated boards.

be measured by keeping track of the
flashes; the widths of repeated pulses
are summed.

The one-second time base is de-
rived from a 2-MHz crystal oscillator,

comparator, integrated circuit

U18-—CD4050 hex buffer, integrated
circuit -

U19—LM7805CK 5-volt regulator,
integrated circuit

DISP1-DISP6—7-segment display,
orange, (MAN3640A or
equivalent)

QI1-Q7—2N3704 NPN transistor

D1-D3—IN914 general-purpose
silicon diode

LED]1—Light-emitting diode, red

RESISTORS

(All resistors are Ys-watt, 5% units.)

R1—3-megohm

R2-R4, R21-—22,000-0hm"

R5-R18—100-ohm

R19—220-0ohm

R20, R24, R25, R29-R37—10,000-
ohm

R22—33,000-0hm

R23—2700-ohm

R26—3300-ohm

R27—10-megohm

R28-—2200-ohm

‘-_-r = ':g'

of the author’s prototype. As you can see, the circuit was built

XTAL1. A 1-MHz divider input is taken
from the first stage of U2-a. The 1-MHz
put is further divided by six stages of
decade frequency division; three
CD4518 decade counters, U3, U4, and

ADDITIONAL PARTS AND
MATERIALS

C1-C3-—0.001-pF, ceramic-disc
capacitor

C4—C19—0.1-uF, ceramic-disc
capacitor

XTAL1—2-MHz crystal

S1-—SPDT switch, mini-toggle

S2-—Rotary switch, 4-position, 3-
pole (Digi-Key EG-1956-ND or
equivalent)

$3—Pushbutton switch, normally
closed

J1—Coaxial jack

J2—Power jack (should match power
plug of adapter)

Perforated board, project enclosure,
TO-220 heatsink for U19 (Jameco
P/N 70771 or equivalent), wall
transformer (120-volts AC to 9-
volts DC, I-amp; Jameco P/N
100888 or equivalent), round knob
with dial, black transfer lettering,
IC sackets, wire, solder, hardware,
etc.

US, each provide two stages. Latch
and reset pulses are derived from the
74C221 monostables, Us and U7.

Construction. The author’s pro-
totype was built on three perforated
circuit boards, using point-to-point
wiring. All the components used in the
Four-Mode Counter are standard
sfock, and are readily available from
a variety of hobbyist sources. Some of
the parts might even be in your junk
box. Depending on what compo-
nents you have on hand, and what
sources you use to get the others, the
cost of building the project will be ap-
proximately sixty dollars.

When you build the circuit, start by
mounting the resistors and capaci-
fors. Then go on to install the diodes
and transistors. Next, mount sockets for
all the ICs to protect them from
damage; be sure to double-check
the orientation of the sockets, and
then insert the ICs.

Mount the display modules so that
the digits will be in order (ie. DISP1
goes first). You will have to cut an
opening in whatever project case you
use to allow the modules o be seen.
You could make some kind of display
bezel to cover the modules, if you
wish; the author made one using

(Continued on page 88)
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It lets you turn on up to three devices just by powering up another one.

atching TV these days often
involves a tiresome routine
of flipping on switches,

scrambling for remote controls, and
turning on accessories. A similar ritual
is performed by computer users each
time they want to power up their sys-
tems and peripherals.

Although most power strips feature
a power switch, plugging everything
in to an ordinary outlet strip has some
unfortunate drawbacks. First of all,
placing the strip in a place where the
switch can be easily reached usually
means that the strip will also be easily
seen. And who wants to look at an
ugly mess of wires?

Anocther problem, in the case of
connecting all your TV equipment to
one strip, is that disconnecting power
from a VCR will clear any timer preset
programs and reset the clock to that
annoying, blinking “12:00.” Further-
more, even when remote-control de-
vices are plugged into an outlet strip,
the strip must still be turned on man-
ually.

What can you do to avoid all those
problems? The answer is simple: Build
the Smart Strip described in this arti-
cle. It solves power-control problems
by “sensing” when one device is
powered on, and automatically turn-
ing on the other devices plugged into
itt

For example, a VCR can be
plugged into the “sense” outlet of the
Smart Strip, and a TV home-theater
system, and cable box can be
plugged into the “switched” outlets.
The VCR would retain its clock setting
and programs, and all of the other
plugged-in devices will come on tfo-
gether just by turning on the VCR.
Computer equipment can also be
easily controlled. A monitor, printer,

BY RODRICK SEELY

and external modem could all come
on just by turning on the computer.

Circuit Description. The schematic
of the Smart Strip circuitis shown in Fig.
1. The “AC line input” is connected di-
rectly to the 117-volt-AC line of a
power strip. That voltage is rectified by
diode D1 and filtered by capacitor
C2.

The “load-sense” lines are con-
nected to the AC socket in the power
strip that will contain the device that
will be used to turn the others on.
When the load-sense device is furned
on, current flows through R1, a 0.1-
ohm, 10-watt resistor. The power in R1

is equal to the resistors value multi-
plied by the current squared. To limit
the power in R1to 5 watts, therefore, a
maximum load of no more than
amps should be connected to the
load-sense outiet. The resulting voit-
age drop across R1 is fed to one sec-
fion of an LM358N op-amp, IC1-q,
through resistors R2 and R3. Zener-di-
ode D4 limits the supply for the op-
amp to 15-volts DC.

The voltage drop across R1 could
be very small if the device plugged
into the load-sense socket does not
draw much current, To ensure that the
circuit is sensitive enough to detect
such small-load devices, the gain of
IC4-a is set at 470 by resistors R2 and
R4. To make the circuit less sensitive,
R4 should be a lower value.

LOAD SENSE LOAD SWITCHED
NEU;I')RAL HOT ST HOT  NEUTRAL
SWITCH OVERRIDE T ?
,L —o" o *
& R6 c1
47K 10
AAA
Yy + K *
02 +
10 A : o
> RY1
g o v
1N4734
02
neoos ¥ F7
y
NEUTRAL HOT '
c3
AC LINE INPUT 1 T

Fig. 1. Here's the schematic diagram for the Smart Strip. When a device connected 10
the load-sense lines is turned on, the circuit powers up any devices connected to the

load-switched lines.
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Because the output of IC1-a is half-
wave rectified, diode D2 and capaci-
tor C3 are used to form a peak-hold
circuit. As long as C3 is charged 10 0.7
volt or more (when a powered-up
load-sense device is detected), fran-
sistor Q1 will be on, and relay RY1 will
close. When those normally open
contacts close, the “hot” line is con-
nected to the “load-switched” sock-
ets, effectively turning on any devices
that are connected to those outlets.
Diode D1, resistor R6, and capacitor
C1 provide a DC supply for the 12-volt
coil of the relay; diode D3 acts as a
clamping diode.

Construction. Lets begin our discus-
sion of building the Smart Strip with a
warning: Because the circuit con-
nects directly to 117-volts AC, extreme
care should be taken in its assembly
and use. Be sure to observe all safety

PARTS LIST FOR THE
SMART STRIP

SEMICONDUCTORS

IC1—LM358N dual op-amp,
integrated circuit

Q1—2N3904 NPN transistor

DI1-D3—1N4004 silicon rectifier
diode

D4—1N4744, 15-volt, 1-watt Zener
diode

RESISTORS

(All resistors are Ya-watt, 5% units
unless otherwise specified.)

R1—0.1-ohm, 10-watt

R2, R3—1000-ohm

R4—470,000-ohm

R5—27,000-ohm, V2-watt

R6—4700-ohm, 2-watt

R7—10,000-0hm

CAPACITORS

C1—I0-pE, 100-WVDC, electrolytic
C2—10-uF, 35-WVDC, electrolytic
C3—I1-puF, 35-WVDC, electrolytic

ADDITIONAL PARTS AND
MATERIALS

RY1-—SPST relay; 12-VDC coil; 10-
ampere, 125-VAC contacts
(Aromat JS1E-12 or equivalent)

Printed-circuit materials, six-socket
power strip, %-inch nylon spacers.
wire, solder, hardware, etc.

Note: The following is available from
Lynn-Eren Electronics (17093 SW
Lynnly Way, Sherwood, OR
97140; Tel. 503-625-2205): pre-
etched and drilled PC board—3$15.
MasterCard, VISA, Check, or
Money Order accepted.

[
w
E
&)
£
Q
G2
Fig. 2. If you'd like to etch your own PC board, use this full-size foil pattern.
—o0
EXISTING AC LINE INPUT
SWITCH OVERRIDE RTINS = TliAE
SWITCHED ~ SENSE (BLACK)  (WHITE)
HOT HOT ’
Y D3 R7 D2 R4
A1 ]
cz & *
CS R3
SWITCHED SENSE
NEUTRAL NEUTRAL
Fig. 3. When installing components onto the PC board, use this parts- -placement
diagram as a guide.
WITCHED SENSE ACLIN
S / OVERRIDE HOT &
° 19 ’
© jo
AC LINE
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: -] o o)
] e o M o i O
1@ o O |
0= 185 At A %
-/ 7 ¥ 7
CUT METAL  REMOVED SWITCH CIRCUIT  LINE
LINKS OUTLET BREAKER CORD

Fig. 4. This diagram shows all the wiring connections you need to make to install the

circuit board in a power strip.

precautions that are appropriate
when working with 117-volt AC circuits.
The prototype was built on a PC
board. That project-building method
is recommended to keep the circuit
compact enough to fit in a power
strip. You can either etch your own
board using the pattern shown in Fig.
2, or buy a pre-etched board from the
source mentioned in the Parts List,

Use the parts-placement diagram
shown in Fig. 3 to make assembling
the board easier. Begin by mounting
the resistors, then go on to install the
capacitors. Be sure to check the po-
larity of the latter.

Continue by soldering the diodes
and fransistor to the board, making
sure they are oriented properly. Next

(Continued on page 96)



AN ELECTRO-OPTICAL
SHAFT ENCODER

Here's a way to turn the rotation of a mechanical shaft
into a signal that can be used by digital circuits.

enerating a digital number as

an input for a digital system is

often a critical problem in the
man/machine interface. For example,
the digital input for tuning a frequen-
cy synthesizer is often generated with
thumbwheel switches or a keypad,
but they are inconvenient in many
applications, such as when you wish
to step tune through an entire band.
In this article, we will present another
solution to that problem, a number
generator, based on an electro-op-
tical shaft encoder, that interfaces the
familiar control knob to the digital
world.

An electro-optical shaft encoder
generates a pulse siream whose rate
is determined by the speed of rota-
tion of the shaft, and whose sense—
that is, whether it is counting up or
down—is determined by the direction
of rotation of the shaft. The electro-
opftical encoder described here uses
asimple encoding disc and common
4000-series CMOS ICs to generate a
binary-coded-decimal (BCD)
number. Of course, binary counters
could also be used if desired.

The Shaft Encoder. The electro-op-
fical shaft encoder is a combination
of encoding disc, photosensors, and
counters. The encoding disc and pho-
tosensors generate a pulse train that
can be counted to determine rate,
and the disc’s direction of rotation can
be sensed and used to determine
count direction (for example, count
up for clockwise and count down for
counter-clockwise).

The disc need not be a precision
part; it can be made from clear plas-
fic with dark sections or lines painted
on it. The number of lines on the disc
determines how many pulses are
generated per revolution. By using

BY PARKER R. COPE

two photosensors, two signais in
quadrature are generated, and from
those the direction of rotation can be
sensed.

A simple encoding disc is shown in
Fig. 1A; note the alternaling trans-
parent and opague sections. A pair of
electro-optical photosensors are po-
sitioned as shown so that when one is
centered over a section the other is
positioned over a transition. As the
disc is rotated, each photosensor will
be alternately illuminated and
obscured and produce oulputs as
shown in Fig. 1B.

From the waveforms it is obvious
that the direction of rotation is indicat-
ed by the direction of the transitions
and the state of the quadrature out-
put. For example, a clockwise rotation
is indicated when there is a positive
transition (from dark section to light
section) atf sensor B while sensor A is

S e I
ron HE e I

— -—
cw CCw

B
Fig. 1. Sensors should be placed as
shown in A to produce the pulse signals
shown in B.

low (obscured by a dark section}, a
posttive transition at A while B is high
(over a light section), a negative tran-
sition of B (going from light to dark)
while Ais high, and so forth. Likewise a
counter-clockwise rotation is indicat-
ed when there is a positive fransition
of B when A is high, a negative transi-
fion of A when B is high, and so forth.

A Pulse Generator. The circuit
shown in Fig. 2 produces one output
pulse for every transition of the pho-
tosensor outputs or four pulses for
every section or line pair. The exclusive
nor gates, U1-b and U1-c, produce a
pulse on every transition, while U2, a
dual four-channel data selector, de-
codes them into “up’ pulses or
“down” pulses.

The number of sections or lines that
can be accommodated on a disC is
determined by its diameter and the
width of the sections. As an example, if
the sections are made approximately
0.125-inch wide, 25 section pairs can
be put on a 2-inch diameter disc and
100 puises will be generated with
every revolution of the disc. The only
limiting factor is that the sections must
be wider than the photosensor’s aper-
ture at the point they pass in front of it.
The photosensor used in the circuit
has an aperture of only 0.04-inch, so
the disc described will work well.

The alignment of the photosensor
assembly is not critical. The only con-
cern is that one sensor be over a light
area while the other sensor is af @
fransition from light to dark or dark to
light. There are many sensors that
could be used, though among the
better choices are the Texas Instru-
ments TIL143 or TiL144 (Digi-Key also
has similar devices from Omronj.
Those are transmissive sensing units
that contain a light-emitting diode
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jps - +V encoding disc, the PT stops con-
3 1800 <R3 RS cow ducting and the collector voltage is
$ 10K 100K - PuLses  high.
u3 Ay A Two sections of U1in Fig. 2, U1-a and
Lk 14 i _T U1-c, act as buffers and waveshapers
[ 1 3 5 J4aaom 14| 4 x 13 , Q ufter ape
Z) \ a 15, for the outputs of the sensor, while U1-
S f 7] Uta 6 1 b and U1-d generate a pulse at each
X 440m  Re . Yo transition of the sensor’s output. The
o L T Y3 cw  100Kresistors between the outputand
3 u2 PULSES  the input of U1-a and U1-c provide
- ol ‘ 4052 _j’ positive feedback to speed up the
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. A 3 el R7 the transitions.
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1\} “:114:71 = 1210 gate. For example, U1-b pin 5 follows
100K LI oS the transition immediately, white pin 6
2 3 Y 1000pF slowly foliows. With the values shown,
the two inputs are different for about
= . 100 ps after every transition, and while
Fig. 2. This circuit reads the alternating clear and dark sections, and the direction of the inputs are different, the output is
rqtatiqn of the disc, and turns it into a string of pulses that indicates rotation rate and low. Therefore, U1-b generates a
direction. negative pulse for every transition of
TGS o sensor U3, and U1-d generates a
——— — negative pulse for every transition of
+V 1.2 4 8 124 8 +V U4. The states of U3 and U4 determine
16 111 T3 TZ TS T7 3 Tz Ts T7 1 |16 whether the puise is sent to the X out-
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GENERATOR | 4loikpn 0192 o [13 4 clkpy 0192 sol3.. ... (Pin 3)' to indicate a CW pulse.
In Fig. 2, a 4052 data selector Is

118 [9 [10]14 [15 1 (8 [9 [10[14 |15 shown for U2, but any duai four-chan-

- nel data selector such as the

f ;’i.’l;?‘.’fc};li:sgira;it takes the output from the pulse generator and produces a BCD C'//Igrfl? r:cl;;\r:f ;ﬁ?&lﬁ fhf?eCLApsg:?o;::l-l

pulses. -

ate pin-number changes, The data

cw WV selector is akin to a two-pole four-po-

IN siion switch with the switch position
UP/DN o set by the address inputs (pins 9 and

UNITS TENS 10).

s A ~ ” sy
L 24 8 52 & i Counting Circuits. The output
6T11T14T 2T Vo6 11T14T 2T 10 o puises of the encoding circuit can be
counted with any counter. With a BCD
up/down counter such as the 40192
shown in Fig. 3, a binary-coded-deci-
mat (BCD) number is produced. Those
1 3| 4 5| 7| 8| 9|12 13/15 counters have separate “up” and

i 7L 81 9l1al il l l “down” clock inputs. For example, as
1o |utc o8 & ... long as the “count” input (pin 11) is
12 1/4 4011 high, the counter will increment one
cgw count for every positive edge at the
IN < “clock-up” input (pin 5), and decre-

Fig. 4. Here's a different counter based on the 4029. The output is binary or BCD ment one count for every positive A
depending on the state of pin 9. edge at the “clock-down” input (pin
4). Counters can be cascaded by

and a phototransistor (PT). When the PTconducts and the collector voltage connecting the “borrow” output (pin
light from the LED passes through the is low, but when the LED' light is  13) to the following “clock-down” in-
encoding disc and falls on the PT, the blocked by the opaque section of the (Conftinued on page 73)
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By Marc Ellis

Remember
the NBS Set?

Here’s Bob’s very neat versin of he NBSset. Th tuning coil,

his month, | had intend-

ed to bring you a report
on the friumphant air test of
the 1930 ham receiver.
Alas, that project, which has
been plagued by delays, is
undergoing yet another
one. So | thought I'd take
the opportunity to tell you
about Bob Zinck’s version of
the NBS (National Bureau of
Standards) crystal set, a
replica receiver project that

hidden by the cover (a nicety I left off of my version), is directly

behind the front panel.

ran in this column for some
months and was com-
pleted in the August 1994
issue. Bob was kind enough
to send a detailed letter
about the construction of
his set and some very nice
photos. But first, here’s the
news on the ham set.

COMPLETING THE
WIRING

Readers who have been
following the 1930's ham-
receiver project know that,
at the end of last month’s
session, the breadboard-
style radio was completely
assembled and ready for
wiring. To make a neat job

of the wiring, | decided to
run all of it beneath the
board. In order to accom-
plish that, | drilled a small
“pass-through” hole in the
board near each terminal
of each of the set’s compo-
nents. The inferconnecting
wires were then run from
point to point under the
board, being fed up
through the holes tc con-
nect with the components.

| used a bare bus-bar
wire, simitar to that found in
early battery radios, to
make the connections.
Short strips of electrical
tape took care of insulating
the wires where they
crossed each other, and
strategically applied staples
held the wires in firm con-
tact with the board.

| thought that the resutt
had an interesting period
look, something like the un-
derside of an Atwater Kent
breadboard set. The top of
the set looked great, foo,
especially after the two 01-
A tubes were plugged in.

WE FAIL THE SMOKE
TEST

Wiring completed, | con-
nected a set of phones as
well as a couple of surplus
45-volt “B” batteries. To light
the tubes, | hooked up a 6-
volt-DC wall transformer
originally infended to run a
Sharp printer. It was rated at
a 1.2 amps, more than
twice the current drawn by
the two 01-A filaments.

I'd always wondered it
one of those litHe power
supplies would be suitable
for firing up an 01-A. So,
without waiting fo connect
the anfenna and ground, |
plugged in the wall frans-
former and advanced the
filament rheostat.

ANTIGUE RADIO

One of the two tubes
didn't light up, and | soon
found out why. It was very
loose in its socket. No
amount of coaxing and
wiggling could make it
glow for more than a few
seconds. And after it had
flickered on and off six or
seven times, a tell-tale
plume of smoke rising from
the floor signaled the sud-
den death of the Sharp
transformer. Perhaps the lit-
fle semiconductor circuits
inside couldn’t take the
transients created by the
flickering tube.

| could kick myself for not
examining those sockets
more closely before in-
stallation. | had been very
careful fo fix all loose and
oxidized connections in the
other vintage components
used in the set (notably the
filament rheostat, which
needed a major overhaul),
but never thought to check
the stiffness of the tube
contact springs.

Now I'll have fo remove
that bum socket (possibty
both sockets, because I'm
not sure how good the
other one—an identical
model—really is) and de-
cide on what to substitute
for a DC filament suppty. I'd
really like fo try a wall frans-
former in this application
and hope to come across
another one of similar wat-
tage. Oh well, maybe next
mcnth...

BOB ZINCK'S COIL
DESIGN

When Bob Zinck set out to
duplicate the NBS sef, he
ran into trouble almost at
once. The grocery stores at
his Canadian location
didn’t carry Quaker Oats
Quick Grits canisters, sd he
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‘switches from Radio Shack,

had to find a different coil
form. At 3.75 inches in di-
ameter, the Ovaltine
container he came up with
was a bit bigger than the
Quick Grits one that | used.
After cleaning off the
metal foil glued to the infe-
rior of the container (a
small wire brush on a drill
facilitated what must have
been a maddening little
task), Bob wound his coil
with 24-gauge Celanese-
covered wire purchased
from Antique Electronic
Supply (6221 South Maple
Ave, Tempe, AZ 85283). He
reports that the wire looks
quite similar to the tradi-
tional double cotton-
covered material—that is
until you coat it with lac-
quer (to bind it to the form),
when it turns “a pretty pink.”
Because of the change

This is the jig on which Béb
coil.

fremely expensive)
specified in the article. He
did buy new binding-post
thumb nuts because
“spent” No. 6 dry cells—the
original suggested source
for those nuts—are no lon-
ger part of the American
scene (| substituted some
Fahnestock clips that | had

in form diameter, Bob on hand).

wound his coil a little dif-

ferently from mine. THE AIR TEST
Containing 60 turns, it is Like me, Bob quickly lost
tapped every ten turns for | patience with the touchy

Galena and cat’s-whisker
detector, substituting a
more modern crystal diode
for the initial testing. As it
happens he lives within a
mile of three “brute” AM
fransmitters operating at
780, 920, and 960 kHz. The
stations at 780 and 920
come in “clean” on the NBS
set; 960 can be heard, but
has some crosstalk.

Audio level was good
with the galena crystal and
excellent with the 1N34.
However, Bob visitors find
the cat’s whisker and “rock”
so entrancing that the 1N34
is now permanently retired.

the first 50, then at turns 55,
56, 57, 58, 59 and 60. To
make the turns on his coit
nice and neat, he con-
structed a special winder
that worked rather well,

CRAFTING THE SWITCH
PARTS

Not being a wimp like
me (I used modern rotary

dressing them up with
period fluted knobs), Mr.
Zinck crafted his own tap
switches along the lines
specified in the original NBS
article. But, putting himself
in the mind set of a 1920%
project builder, he didnt
hesitate to adapt the pians
o take advantage of found
materials.

Bob cut the switch con-
tact arms from an old brass
mailbox and salvaged the
switch tension springs from
a scrapped farm generator.
Knobs were crafted from
hardwood instead of the
phenolic rod (now ex-

CRYSTAL RECEPTION
FROM A 1920’S POINT
OF VIEW

While we're talking about
crystal sets, | thought it
might be fun to include a
description of crystal detec-
fors—written for
‘beginners—from Practical
Radio by Moyer and Wostrel
(McGraw-Hill, Second Edi-

wound his neat Ovaltine canister

fion, 1926).

.. The crystal mineral that
is most used is Galena
(lead sulphide). This is a
silver-gray mineral, which
breaks info squares with
mirror-like surfaces.

In its essential parfs, a
crystal detector consists of
a piece of galena crystal
mounted in such a way that
a fine piece of wire at-
tached fo a flexible handle
can be made fto touch the
surface of the mineral. Crys-
fals of that mineral are not
uniformly sensitive so that
there are some spofs that
are not as sensitive as
others. In the operation of a
crystal detector, therefore,
the wire must be shifted
with ifs flexible handle on
the surface of the galena,
until a highly sensitive con-
tact is found. If however, the
surface is jarred, the sen-
sitive contact might be lost,
and even with use the sen-
sitiveness of a particular
spot is likely to change. No
adjustment for receiving ra-
dio currents from only one
fransmitting station (tuning)
is possible with a simple
receiving set as all near-by
stations come in at the
same time. There are usu-
ally, however, few difficulties
in ifs use because ifs range
is very limited. On the other
hand, it is very saftisfactory
for picking up radio broad-
casting from powerful
nearby stations.

That about sums up Bob's,

and my own, experience
with those cranky little con-
frivances. However, it's
important to note that the
Meyer and Wostrel descrip-
tion refers to the simplest
possible crystal set—just a
crystal detector, set of
phones, antenna and
ground. With no tuned cir-
cuits, then, all radio stations
within range would be re-
ceived at once. It might be
interesting to hook up such
a circuit today and con-
nect it to a good antenna.
With all the AM stations now
on the air, there should be
quite a cacophony!

Another inferesting side-
light on the care and
feeding of crystals comes
from the construction arti-
cle on which my NBS series
was based: "How to Build
an Efficient Crystal Re-
ceiver,” from How fo Build
your Radio Receiver (edited
By Banning and Cockaday,
published by Popular Radio,
Inc., 1924).

As the crystal is the life of
the set, emphasis is laid
upon the importance of se-
curing a good one, which
should not only be sensitive
to weak signals, but which
should give response from
local stations at most ran-
dom positions of the cat
whisker. The crystal may be
kept covered when the set
is not in use, but after a
time ifs surface may be-
come insensifive. It could
be cleaned with alcohol or
soap and water and a
clean brush.

The input terminals of a
two-step, audio-frequency
amplifier could be con-
nected fo the phone
binding posts of the set,
and good volume of sound
will be obtained from local
stations. The use of a crystal
detector gives signals of
maximum clearness.

Many thanks to reader
Bob Zinck for sharing the
details on his carefully craft-
ed NBS set. [ ]




By Jeff Holtzman

The SCSI
Switch

here are three kinds of

people in this crazy
world: those who are al-
ways organized; those who
are (you guessed if) never
organized; and those of us
in the middle, who oscillate
back and forth between
the two extremes. For the
past few months I've been
chronicling some of my
efforts to get the pendulum
swinging away from never
organized and toward al-
ways organized.

S1-a-51-h
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flow prevented thal for now.
Originally, | hoped to be
able fo create this multi-
boot system from a single
1-GB hard drive, possibly
using disk compression to
create multiple virtual driv-
es that could be re-
arranged to fit the needs of
a given computer operat-
ing system.

| didn't want to spend
any money, because up-
grading that particular
machine was no longer

You can build your own SCSI switch using a DIP switch, some ribbon cable, and some

female header blocks.

One of the biggest prob-
lems has involved storage.
in short, | wanted my main
PC to be able to boot
several different operating
systems, but run a common
set of applications from
each. For example, | was
hoping o avoid installing
separate copies of MS Of-
fice (at a space premium
of about 100 MB each) to
run from each operating
system.

The ideal solution would
have been simply to buy
another machine, but cash

cost effective. But after con-
sidering numerous ways of
accomplishing my goals,
and counting in the ex-
pense for possible lost fime
in trying (and fixing) various
solutions, | ended up
adding another SCS!
drive—a 540-MB beast—at
a cost of a lithe over $200.
The solution was a com-
promise, because | still
ended up with mulfiple re-
dundant copies of
numerous applications, but
at least | can boot multiple

operating systems, and

COVIPUTER BITS

there ls some space to play
around with.

THE SWITCH IS ON

The other part of the so-
lution involved a high-tech
home-brew device | call
the “SCSI Switch,” which
consists of an 8-position DIP
switch, about 24 inches of
ribbon cable, and eight
female header blocks. A
schematic of the switch is
shown in Fig. 1. The header
blocks plug onto the ID pins
of the SCSI hard disks.
Through the DIP switch,
those IDs can be reas-
signed at will, In any given
configuration, whichever
physical drive has the
lowest SCSI ID becomes the
boot drive. The others are
allocated in order by SCS!
iD.

To create your own SCSI
Switch, obtain a two-foot-
long, 16-conductor ribbon
cable terminated on one
end with a 16-pin DIP plug.
Next, solder each leg of an
8-position DIP switch to the
corresponding leg on the
DIP plug. Then solder
switch-wire pairs to female
header blocks. Older drives
use 0.1-inch pins; newer
ones use 2-mm devices,
which require steady hands
and patience to work with. |
bought all parts from Digi-
Key; enough parts to build
several SCSI switches cost
about §20.

| filed a slot in an unused
plastic drive-bay cover, and
hung the DIP-switch end of
the device out of that. The
other end of the cable
snakes through the inferior
fo where the hard disks are
mounted. Table 1 shows
how | correlated drive ID
pins with switch positions,
Table 2 shows the corre-

(Continued on page 77)
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By John J. Yacono
Technical Editor
Windows Magazine

Shop
Equipment

o

THINK TANK

As part of our contest to
award prolific contrib-
utors, this month’s column
will feature the work of one
winner: Skip Campisi. If you
read this column regularly,
you probably recognize his
name. His circuits are usu-
ally based on sophisticated
operating principles, and
his text is quite thorough,
often including calibration
and construction hints. (Al-
though you can't tell from
our reproductions of his
work, he even color-codes
his schematicsl)

This round-up of some of

? '{/GD LED1

MEGOHM ADAPTER
Most DMMs measure re-
sistance by applying a
constant current to a resis-
tance and measuring the
resulting voltage drop. That
method is accurate up to
the 1- fo 10-megohm
range, but it's expensive to
implement accurately after
that. My circuit (see Fig. 1)
applies a constant voltage
o the resistance under test
and measures the resulting
current drain with an overali
accuracy of +0.1% when
driving a 4Y%2-digit DVM.
The resulting output volt-

) 4
C&O Rl & (TO DVM)
,,’ 12K S o N7 . +Vour
” -
r 6 p -
T 3 o1
: LITHIUM R2 4| nenc
i a99K1% D
AAA A
l -.-1?_ ey R;YT y U J1
P ome |, 25K I —av
: 3V = CERMET )' b
 LTHIUM B IR <+ RESISTANCE 3 N4
~ VORI 'ln UNDER TEST + B
-~ Y - >
-~ < 7
» c3 M b
S1b LI PRRPTNE <
—
c2 1.000 MEG 1%
>
A RS Re 3 CERMET RO R7
680K jomeg] @y zERO {ioMmec 680K
-3Vo AAA- M- . Ay = +3V

Fig. 1. This extension for your DMM allows it to measure very large resistance values. It's also
useful for checking component leakage.

his test equipment con-
finues that tradition, earning
him an MCL1010 IC and a
free kit, as well as a book.
The circuits and explana-
tions of just four of the
Circuits will take up the
space daliotted for this col-
umn, so I'll postpone our
on-going tutorial on capac-
itors until next month.

age of the device is related
fo the conductance at the
input (the reciprocal of the
resistance) at 1.00 nan-
omho-per-millivolt. The
maximum output is 2.00
volts—2000 nmhos (repre-
senfing 500,000 ohms) or
2000 nA—with a resolution
of 0.01 nmho (or 101" ohms).
Only two precision re-

sistors are required: R2 and
R10. Use your DMM to select
R10 from a 1% lot to be
0.1% accurate. The other
resistors are Ya-watt, 5%
units. Capacitors C1 and C2
are ceramic and C3is a
tantalum unit. Resistors R3
and R6 are multi-turn,
cermet frimmer potentio-
meters. Batteries B1 and B2
are 3.0-volt, lithium “coin”
cells (CR2016/2025/2032).
Integrated circuits IC1 and
IC2 are TLC271C CMOS op-
amps, and D1 is an
ICL8049DC 1.2-volt band-
gap diode. All parts are
available from Mouser Elec-
fronics (Tel. 800-346-6873).

Layout of the project is
not critical, but due to the
low currents involved, pin 2
of IC2 must be isolated
from the PC board as fol-
lows: Before installing IC2,
bend pin 2 away from the
package to a horizontal
position, letting it float in the
air. Connect a short lead
between it and a Teflon-
insulated stand-off (BP1)
mounted on the circuit
board. Also, the leads from
R8, R9, R10, and J2 go di-
rectly to the stand-off
without contacting the
board. Jacks J1 and J2
should be Teflon-insulated
BNC units.

Also, all the hook-up wire
used, including input ca-
bles, should be Teflon-
insulated. That's because
currents below about 10 nA
leak right through normal
insulation, and this circuit
dips as low as 10 pA. PC-
board material and flux
work as pretty-good con-
ductors at those low levels.
The only insulating materials
fo be trusted are air and
Teflon, and below about 1
pA, man-made sapphire is




widely used. For input to J1
and J2, | built a simple
plug-in fixture to hold com-
ponent leads, but you can
also use Teflon-insulated
plugs and cables, if desired.
The output cable to your
DMM should be a short (12-
inch) twisted-pair, not a
piece of shielded cable—
coax might cause the out-
put to oscillate.

To calibrate the unit, set
R3 for a reading of —1.000
volt at J1, and adjust R6 for
a 0.00-mV reading at the
output. Besides measuring
resistance, this unit can also
be used to test semicon-
ductor-junction leakage,
either with the internal ref-
erence or an external
voltage source that is ap-
propriate. Capacitive
leakage can also be mea-
sured using an external
voltage; using the internal
reference here could cause
the circuit to oscillate. If
properly constructed and
calibrated, the circuit yields
a resolution of 1.0% at 1.00
gigohm (1.00 nanomhos),
and 1% at 100 nanoamps
when driving a 4-¥2-digit
DVM. —Skip Campisi,

S. Bound Brook, NJ

Nice work! For the sake of
accuracy J, J2, J3, the
wiper of R6, and pin 3 of
IC2 should be connected
to a single grounding point
( a “star” ground). That re-
duces errors caused by
solder-joint resistances.

MILLIOHM ADAPTER
The perfect companion
to the megohm adapter,
this circuit (see Fig. 2) pro-
vides a 1.000-ampere
constant-current pulse of
100-p.S duration, at a 100-Hz
repetition rate, to the un-
known (R) resistance, and
provides an output voltage
to your DMM of 1.000-volt
per ohm of input resistance.
Accuracy is better than
+1% up to 5.00 ohms, and
the resolution using a 3%2-
digit DMM is 100 micro-
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Fig. 2. Need to measure ultra-low resistance? Try adding this milliohm adapter to your DVM.

ohms. Extremely low resis-
tance readings are only
limited by the quality of the
mechanical connections to
R, and the accuracy of the
NuLL setting.

As you can see on the
schematic, IC1 {a TLC555)
provides the pulse timing to
a TIP125 transistor, @1, which
is configured as a capaci-
tive discharge-current
source. Capacitor C2 pro-
vides the current through
R2, a stable metal-film or
wire-wound resistor.

Two red LEDs, LED1 and
LED2, are selected to have
a forward voltage drop of
about 1.75 volts each (3.50
volts total) at a current
range of 4 to 16 mA, as
provided in the circuit. Tran-
sistor @1 has a dynamic Vi,
of about 1.50 volts, so the
LEDs provide a 2.00-volt ref-
erence across R2 with some
temperature compensa-
tion. Infegrated-circuit IC3
(a TLC272) is configured as
a peak detector {the output
to your DMM should be a
“twisted-pair” wire not a
shielded cable). The 78L12,
IC2, which can be powered

by two $-volt batteries in
series, provides a regulated
12 volts to the circuit.

The R, terminals, BP1 and
BP2, must be heavy-duty
binding posts; do not use
test leads as that will intro-
duce errors greater than
the value of R,. Resistor RS,
the 0.005-ohm frimmer po-
tentiometer, is simply a 2V2-
inch length of tinned, 24-
gauge bus-bar wire, with
the lead from pin 3 of IC3
terminated in a clip that will
slide on the bus-bar. The
circuit layout is not critical;
use short leads, and mount
the board in a shielded
enclosure.

To calibrate the circuit,
first use a heavy shorting-
bar between the input ter-
minals, push $1 (res7), and
adjust RS (nuw) for an output
of 1.00 mV, or whatever val-
ue is convenient for you
(The output can’t ever actu-
ally reach 0.00 m\) You'll
have to subtract that “null”
value from your actual
readings. Next, replace the
shorting-bar with an accu-
rate resistance, such as two
10.00-ohm, 1% resistors in

parallel, and adjust R3 for
the proper output (5.000
volts). All those parts are
also available from Mouser
Electronics. —Skip Campisi,
S. Bound Brook, NJ

itd be pretty neat to in-
clude this circuit in the
same enclosure as the con-
ductance adapter. Jacks J1
and J2 in Fig. 1 could per-
form the jobs of BP1 and
BP2 in Fig. 2, and the circuits
could share the same con-
nection to the DVM.

FREQUENCY PROBE

This design (see Fig. 3) isa
simplified 3%.-digit frequen-
cy counter having four
ranges: 2000 Hz, 20.00 kHz,
200.0 kHz, and 2.000 MHz.
An effort was made to mini-
aturize the circuit fo fit in a
standard logic-probe-type
case; the complete circuit
was assembled on a perfo-
rated board cut down 1o 1
X 4% inches.

As you can see on the
schematic, the normal crys-
tal time base with all its
dividers was eliminated in
favor of one 8-pin DIP: IC1,
a TLC555 CMOS osciliator. It
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Fig. 3. While this frequency counter is very simple, it has 2000-Hz, 20.00-kHz, 200.0-kHz, and
2.000-MHz ranges, and will work with almost any waveform.
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Fig. 4. Zener diodes are great for down-and dirty regulation, but
they can behave unpredictably over a wide temperature range.
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This circuit acts like a Zener without the drawbacks.

provides gate timings of

C2 as the critical timing

components, Select C1 to
1000 ms, 100 ms, 10 ms, and | be exactly Yo the value of
1'ms using R1, R2, C1, and C2.

Cadlibration is done with

fimmer-potentiometer R5.
Integrated-circuit IC2 (an
LM311) provides input con-
ditioning for any waveform
of 0.9 to =30 volts,
whether triangle, sine, or
squarewave. Components
R1, R2, D3, and all other
passive components are
available from Johnson
Shop Products (Tel.
408-257-8614).
Integrated-circuit IC4 (a
CD4011 or 74CQ0) provides
proper pulse delays to IC3,
Qa 74C928 3Y.-digit counter
chip that directly drives a
miniature 3%- or 4-digit,
common-cathode LED dis-

play. Digi-Key (Tel.

800-344-4539) carries the
74C928 chip, plus they
have a 4-digit display
(#P454), which is a multi-
plexed mini display that
should work fine. The digit
drivers shown, Q2-Q5, and
R20-R23 can be replaced
with a single DIP package
such as a 75491, 75492, etc.
| used a 75491 for simplicity.
(Note that in the schematic,
only one of each driver
circuit is shown; the other,
identical, circuits are indi-
cated by dotted lines)

A 78L05 regulator, IC5,
provides the + 5 volts for
the circuit, and is mounted
on board with the other
components, It can be driv-
en externally via a standard
AC wall adapter of 7 to 12
volts at 30 mA, or from a 9-
volt battery. Be sure to by-
pass the supply pins on
each IC with a 0.1-uF
monolithic capacitor for
noise-free performance! —
Skip Campisi, S. Bound
Brook, NJ

I don't think you could
simplify this circuit any fur-
ther without sacrificing
range. As Skip points out, a
74C00 is an adequate re-
placement for the CD4011,

ZENER-DIODE
SIMULATOR
Conventional Zener di-
odes, unless specially
compensated, all exhibit a
similar problem—as the
Zener bias current in-
creases, the temperature
coefficient also increases in
a positive direction. Also,
the temperature compen-
sation can be negative or
positive depending on the
Zener voltage and the par-
ficular bias current used——
even for a single diode
over its characteristic curve!
Also, Zener diodes available
for less than approximately
5.0-volt values also exhibit
very weak “knees,” where
the Zener impedance
causes a large voltage
(Continued on page 75)




By Charles D. Rakes

Rocket-
Launcher
Circuits

I n response to several
readers' requests, we're
going to devote this visit to
launching mode! rockets.
We'll take a look at a cou-
ple of circuits that can be
used to light the rocket’s
fuse. Let's get right fo them.

COUNTDOWN CIRCUIT

Ouir first circuit goes out
to reader Dan Gorkiewicz
who requested a circuit
using the ISD1000A voice
recording and playback IC
to count down from ten to
zero and then light the
rockets fuse. Dan, | hope
the foillowing scheme is

what you had in mind.
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back IC. Note that the
circuit shown in Fig. 4 in that
issue is very similar to the
circuit in Fig. 1 for this
month.

If you have a prototyping
breadboard available, vou
can quickly build the circuit
in Fig. 1. Prototyping boards
are very handy when you
experiment with circuits and
any serious hobbyist should
have one. Once built, the
circuit is used to record your
countdown audio. Here's
how it's done: Turn on S2,
the record switch, and start
counting down from ten to
zero. When you reach zero,
quickly turn S2 off. Turning
S2 off programs the audio
in the ISD1000A chip. Use
the circuit’s playback func-
tion to check out your
countdown audio. The
maximum recording time is
20 seconds. If you need to
re-record your message,
first erase the informaition
on the IC by closing S3 and
then placing S2 in the rec-
ord position for @ minimum
of 25 seconds.

CIRCUIT CIRCUS

After you are satisfied
with the countdown record-
ing you are ready to build
the launching circuit shown
in Fig. 2. But for now leave
your breadboard circuit to-
gether and the ISD1000A
chip in place.

Before we start gathering
parts, here's a look at how
the ignitor circuit operates:
The ISD1000A chip con-
faining your previously
recorded message, IC1, is
connected in a simple
playback-only circuit that
operates when power is
supplied by closing the start
switch, $1. A 7805 voltage
regulator, IC3, is used to
drop the 12-volt input volt-
age to 5 volfs.

When the audio message
is completed, IC1 produces
a 16-millisecond low output
pulse at pin 25. That low
output pulse is fed to the
input, pin 5, of @ monosta-
ble muitivibrator, IC2. That
IC produces a long timed
output pulse at pin 6, which
turns Q1 on, supplying
power to the ignitor and

PARTS LIST FOR THE
VOICE-CHIP ENCODER (Fig. 1)

RESISTORS

(All resistors are Ys-watt. 5% units.)

R1, R2—47,000-ohm
R 3-—-2200-ohm
R4—4700-ohms
R5—470,000-ohm
R6—10-ohm

CAPACITORS
C1-C3—0.1-p.E, ceramic-disc

Fig. |. Use this circuit to record your countdown sequence on
the ISDIO00A. Once you ure satisfied with your recording, the
circuit will no longer be needed.

If you can locate your

July 1995 issue, turn to page

78 and review the circuits
and data on the ISD1000A
voice recording and play-

C4-C6—0.22-pF, ceramic-disc
C7, C8—47-pE 16-WVDC., electrolytic
C9—4.7-pE 16-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

IC1—ISDIO00A voice record/playback chip, integrated circuit
DI—IN914 silicon diode

S1-S3—SPST toggle switch

SPKR1—8-ohm speaker

MICi—electret mike

Solderless pratotyping breadboard, IC socket, wire, elc.
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Fig. 2. The ISDIOCOA you recorded on using the circuit in Fig.
1 forms the heart of this countdown rocket-launcher circuit.
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Fig. 3. The ten LEDs provide a 10-10-1 countdown for your
model-rocket launches. Don'’t forget to practice safety first.
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firing the rocket engine.
This circuit contains sev-
eral safety features. Switch
S2 is the most direct and
obvious safety feature; it re-
moves power to the ignitor
fuse. One gate of a 4011
quad two input NnanD gate

(IC4-0) keeps the 45288
monostable muitivibrator
from misfiring and igniting
the rocket motor pre-
maturely. When the start
switch is first activated, IC4-
as input goes high while C4
is charging up and its out-
put at pin 3 goes low
keeping IC2 from respond-
ing to any false input pulse
at pin 5. While thats going
on, IC4% pin 3 clamps the
input of Q1 to ground,
through D1, keeping it
turned off. After a few sec-
onds C4 is fully charged
and IC4-a's output goes
positive, enabling IC2 and
allowing Q1 fo operate.
Though not shown in the
figure, the inputs of the
quad IC's three unused
gates (IC-b-IC-d, pins 5, 6.
8, 9,12, and 13) must be
fied to ground.

You could modify the
launcher to meet your
needs, but in any case use
IC sockets and keep al
component leads short
and neat. And above all,
be sure to observe all safety
precautions.

PARTS LIST FOR THE
COUNTDOWN LAUNCHER (Fig. 2)

SEMICONDUCTORS

IC1—ISDI000A voice record/playback chip, integrated circuit
IC2—4528B dual monostable multivibrator, integrated circuit
IC3—7805 5-volt voltage regulator, integrated circuit
1C4—4011 quad two-input NAND gate, integrated circuit

Q1—IRF520 hexFET transistor

D1—1N914 silicon diode

LED1—Light-emitting diode, any color

RESISTORS

(All resistors are Ya-watt 5% units.)

R1-—2200-ohm
R2—10-ohm
R3—1I-megohm
R4—470,000-ohm
R5-—10,000-ohm
R6—100,000-ohm

CAPACITORS

Cl1, C2—0.1-pF, ceramic-disc

C3—47-uF 16-WVDC, electrolytic
C4—4.7-pF, 16-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

SPKR1-—8-ohm speaker -
S1, S2—SPST toggle switch

IC sockets, breadboard, wire, solder, etc.







