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Electronics Workbench gives you the freedom
to quickly translate your design concepts and
specs into a workable circuit. Fine tune
effortlessly. Play ‘what i’ scenarios. And monitor
the circuit response. The simulated components
and test instruments work just like the real thing.
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Digital Module: Analyzing a logic circuit.

With a full complement of professional test
instruments and an unlimited supply of
components, it’s the ideal proving ground for
your design concepts. Electronics Workbench
puts you in control. Guaranteed!™

The standard for simplicity and power for over
six years, Electronics Workbench is the most
popular tool of its kind. It has gained
worldwide acclim as the ideal complement
to any test bench. Fact: Over 90% of our
customers recommend it to their
friends and colleagues.

The electronics lab in a computer™

Call: 800 263-5552

INTERACTIVE IMAGE TECHNOLOGIES LTD.
908 Niagara Falls 3lvd. #068, North Tonawanda, NY 14120-2060

Telephcne: (416 3610333 FAX: (416) 368-5799
*30-day money-back guarantee.

Prices in U.S. dollars, shippinig $15. Offer valid in U.S. ana Canada only.
All trademarks are the property cf their respective owners.

CIRCLE 1567 ON FREE INFORMATION CARD

www.americanradiohistorv.com

MICROSOFT
WINDOWS.
COMPATISLE

INTERACTIVE


www.americanradiohistory.com

LR

UL,

JANUARY 1995

Popular Electronics ..

PUSBLICATION

COVER STORY

31 Build a Telephone-Line Simulator

A complete telephone-system-in-a-box; you canuse this telephone-
line simulator to test telephones, Fax machines, answering machines,
and more, or set up your own simple two-station phone system—
Thomas E. Black

CONSTRUCTION

49 Build a Simple WWYV Receiver ' Page 9
Get time, weather, frequency, and other information whenever you
need it—Brian McKean

53 Build a Vacuum-Tube Audio Amplifier
Experiment with the warm sound of vacuum-tube audio without
putting a dent in your wallet—Larry Lisle

FEATURES

40 A DX Beam-Aimer Program

Accurately aim your beam antenna with this easy-to-use program—

Fred Blechman
45 A Hobbyist’s Guide to Surface-Mount

Technology !
The information, tools. techniques, and parts sources you need to 1 ] _ '
make working with surface-mount components easier than you ever .=
imagined—Ronald A. Reis " AT "

56 Popular Electronics 1994 Annual Index —
Your guide to a year of electronics information, projects, and fun
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9 Gizmo

Apple Computer Newton MessagePad, Oldsmobile Aurora with
Bose Audio System, California Audio Systems CD Player, and

much more

24 Hands-On-Report

Elenco Electronics Telephone-Line Analyzer
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DEPA

6 Multimedia Watch
This and that—Marc Spiwak

28 Think Tank

Temperature-controlled projects— John Yacono

64 Antique Radio
Tel-Ohmike wrap-up—Marc Ellis

68 Computer Bits
Buy or upgrade?— Jeff Holtzman

71 Circuit Circus
More ultrasonic circuits— Charles D. Rakes
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Helping out the newcomers—Don Jensen

77 Ham Radio

A step-attenuator project—Jjoseph J, Carr

82 Scanner Scene
Monitoring VIP military aircraft—Mare Saxon
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HOBBYISTS AND SMT

By now, most readers of this magazine are familiar with
the revolution in electronics assembly called “Surface-
Mount Technology.” If you are not, and if you are like
most hobbyists, let me tell you now that you are going to
hate it.

Developed to make automated assembly of electronics
devices and products easier, quicker, and more reliable,
surface-mount technology is a manufacturer's dream-
come-true, but can be a hobbyist's nightmare. PC-
boards without holes, tiny rice-grain-sized components,
and ultra-compact component spacing are just some of
the “features” of SMT. Add to that the fact that many sur-
face-mount components are available only on reeis or in
strips, and not in quantities of one or two, and it's aimost
enough to drive one to take up knitting instead.

But don’t despair! Things are not as bad as they look at
first glance. Surface-mount circuitry can be assembled
using pretty much the same tools and materials you
presently use, although you will have to learn some new
techniques. What's more, as SMT gains in popularity,
more and more distributors are adding items to their
product lines, and at prices that are affordable to the ma-
jority of hobbyists.

As with every change in technology, there are going to
be hobbyists who will rage against surface mount. Un-
fortunately, if industry dictates the change, hobbyists will
either have to adapt, or eventually become extinct. Per-
sonally, | don’t intend to go the way of the dinosaurs.

If you agree, and want to learn what you need to know to
become a successful surface-mount hobbyist, check out
“A Hobbyist’s Guide to Surface-Mount Technology.”

That article gives you the information you need to make
the transition, including some background on the differ-
ent surface-mount components available; the tech-
niques, tools, and materials you need to do surface-
mount assembly; and a list of sources that sell surface-
mount components in quantities and prices that are
reasonable for hobbyists. The story begins on page 45.

(L

Carl Laron
Editor

WWALamericanradiohistorv.com

SURVEILLANCE
& SECURITY

FM TRANSMITTERS MINI (KITS)

+ 3VOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors
+ PHONE XMTR, range to 500 ft., uses phone-line power

+ Sound-Activated XMTR, range to 500 ft

» 2-STAGE XMTR, 9-Volt, very powerful

All above require simple soldering at 2 to 4 places.
$29.95"*

TELE CALL FORWARDER. Transfers incoming
calls. $99.00*

CALLER ID. Registers incoming number.
$99.00*

TEL REGISTER WITH PRINTER. Records dialed
number, duration, and prints record. $169.00*
TEL REGISTER W/O PRINTER. Records dialed
number & time. 16-digit display. $99.00*
12-HOUR LONG-PLAY RECORDER. Modified
Panasonic. Records 6 hrs. on each side of 120
tape (supplied). Compatible with VOX and Tel
Rec Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH. Makes re-
corder self-activating with voices or other
sounds. $28.50**

TELE RECORDING ADAPTER. Records
incoming and outgoing calls. $28.50*
TELEPHONE SCRAMBLERS. Over 4,000
separate codes. $199.00*

VOICE CHANGER. Changes man’s voice to
lady’s and vice versa. $49.00**

For Shipping & Handling add *$5.00 and **$2.00 pef item
Colo. residents add sales tax. Mail Order, VISA, M/C, COD's
0.k. Inquire for dealer prices. Free catalog

MUCH, MUCH MORE — OUR 25TH YEAR!
TOLL FREE 1-800-926-2488

A.M.C. SALES, INC.

193 Vaquero Dr., Boulder, CO 80303
Tel: (303) 499-5405, Fax: (303) 494-4924
Mon.-Fri. 8 a.m.-5 p.m. Mtn. Time
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EARN YOUR

THROUGH HOME STUDY

Our New and Highly Effective Advanced-Place-
ment Program for experienced Electronic Tech-
nicians grants credit for previous Schooling and
Professional Experience, and can greatly re-
duce the time required to complete Program and
reach graduation. No residence schooling re-
quired for qualified Electronic Technicians

Through this Special Program you can pull all of
the loose ends of your electronics background
together and earn your B.S.E.E. Degree Up-
grade your status and pay to the Engineering
Level Advance Rapidly! Many finish in 12
months or less. Students and graduates in all 50
States and throughout the World. Established
Over 40 Years! Write for free Descriptive Lit-
erature

COOK’S INSTITUTE

OF ELECTRONICS ENGINEERING

EIE 4251 CYPRAESS DRIVE
E  JACKSON, MISSISSIPPI 39212
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AC OR DC OMISSIONS
Congratulations to James P.
Rybak on his account of the war
of the currents, "AC or DC”
(Popular Electronics, Sep-
tember 1994). However, his
omission of Nikola Tesla’s part
in the history of AC develop-
ment remains a mystery. Prior
to Tesla, AC transmission lines
carried single-phase currents
and were limited to lighting.
There was no self-starting in-
duction motor for power. Tesla’s
polyphase patents changed all
that. The Westinghouse Com-
pany gained the edge when it
purchased the Tesla patents.

Also omitted in Rybak’s ac-
count was General Electric’s
attempt to circumvent the West-
inghouse polyphase patents. It
was only through cross-patent
agreements that GE was able to
get in on the breakthrough in
AC developments.

The omission of the name
Tesla as well as the word poly-
phase in a history of alternating
current development is unac-
ceptable. Lord Kelvin, the
famous British physicist, stated

LETTERS

that “Tesla had contributed
more to electrical science than
any man up to his time.” Pretty
strong talk when considering
the long list of giants in this field
of engineering. However, other
leaders in electrical engineering
made similar public statements.
B.A. Behrend, who did so much
work with AC and induction
motors, stated that without
“Tesla's work, the wheels of
industry would cease to turn . . .
our towns would be dark, our
mills would be dead and idle.”
H.G.

Queensbury, NY

50-MHz FREQUENCY
COUNTER CORRECTION
I just received the November
1994 issue of Popular Elec-
tronics. It contained several
interesting articles, including
“Build a 50-MHz Frequency

3M breadboards
for less dough.

Lower prices, plus jumper wires and a
diskette. No wonder interest is rising.

Remember, 3M Breadboards carry a lifetime warranty.
For more information, call 1 (800) 328-0016, ext. 103.

© 3M 1994

3M Reliability

CIRCLE 164 ON FREE INFORMATION CARD

Counter,” by Terry Weeder.

There is, | believe, an error in
the schematic on page 34. It
appears that the junction of R2,
D1, and D2 should be
grounded. The description of
the input circuit, in the para-
graph headed "About the
Circuit,” also implies that the
point would be grounded.

I found all of the construction
articles interesting, as | like to
build test equipment and add-
ons to test equipment.

B.S., CET
Hillsboro, MO

MONITORING AUTO
AIR-CONDITIONERS

In the August 1994 issue of
Popular Electronics, | found
the article "Build An Air-Con-
ditioner Monitor For Your Car”
to be of interest. However, on
many cars, a much simpler de-
vice can be used to warn of low
refrigerant.

On most cars, a normal re-
frigerant charge will produce a
pressure on the low side (the
line from evaporator to ac-
cumulator to compressor in the
article’s Fig. 1) of about 35 psi,
for a temperature of about 38°F
with the engine idling. At driving
speed, with the compressor run-
ning faster, both the pressure
and the temperature will drop.
To prevent freeze-up of the
evaporator, the pressure switch
will turn off the compressor
when the pressure gets below
about 25-30 psi (about 28°F).
Then the pressure in the low
side will rise, and the pressure
switch will turn back on at about
40 psi.

Thus a simple tester can be
made using only R1 and LED1,
although | would increase R1 to
560 or 680 ohms. LED1 will
indicate when power is applied
to the compressor. At idle
(stopped at a traffic signal, for
instance), the compressor
should seldom, if ever, cycle off.
At driving speed, the rate of
cycling on and off will vary,
depending on driving speed,
outside temperature, etc. If
LED1 cycles off at idle, the air-

www.americanradiohistorv.com

conditioning system is almost
certainly low on refrigerant.

I made a simple portable test-
er using a similar principle. !
used a six-foot length of 22-
gauge stranded zip cord
(speaker wire). | attached a pair
of small, insulated alligator clips
to one end and a 12-volt incan-
descent lamp to the other.
(Using an incandescent lamp
instead of an LED makes polar-
ity unimpertant.) The clips can
be attached to the compressor
lead under the hood, and the
wire routed out of the hood and
in the front edge of the door to
place the lamp inside the car.

On many General Motors
cars, there is a two-wire plug to
the compressor. Under tape
next to the compressor plug is a
diode connected to the two
wires. The leads of the diode
are a convenient place to con-
nect the alligator clips.

Some cars do not have the
pressure switch; the com-
pressor continues to run even if
the pressure is low. In that case,
the complete circuit of the Air-
Conditioner Monitor would be
most useful. There are, how-
ever, a couple of simple checks
that can be made.

First, on a warm, but not
extremely hot, day, after the car
has been driven for several
miles with the air-conditioner
on, stop the car, but leave the
engine and AC running. Raise
the hood. If there is any ice
visible on the accumulator or
the low-pressure lines from the
evaporator to the accumulator
or the accumulator to the com-
pressor, the system is low on
refrigerant.

The second check is to feel
the low-pressure line where it
enters the compressor. It will be
warm if the refrigerant is low,
cool if there is sufficient re-
frigerant. If refrigerant is being
lost, the low-pressure pipe at
the compressor will get warm
before enough refrigerant is lost
to make the low-pressure pipe
warm where it comes through
the firewall.

B.S, CET
Hillsboro, MO [ ]
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The Four-Year Electro

Degree

Program That Really Hits Home!

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

Nows the time to prepare for a profitable career.

We've lowered the cost of
higher education.

It's truet 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
g el

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!

Where is your career headed? -~
With a four-year bachelordggr_ee

fror 1d ofl & b
L %&l_ _' ‘eg 2
Aworld ofopportunity. . |

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
tgbréakifirqugh computer-simulated
experiments, students are exposed to
the latést.technological advancements.

Al pipment, parts, and soft
ware‘:);gigrl!;?&'_.'éffe includedn your
affordablé‘tuition, in¢luding more than
300 hands-on lab experiments you
can complete in your home.

Choose your own pace.

Earn 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 alwﬂs_wamed —
with an elect niq,g{\l%gree education,

Four Powerful Reasons
To ConnectWith

World Coliege Today:

1 Earnyour four-year
a degree!

2 Self-paced

a training!

3 Independent study in
= your home!

Expert
& instruction!

=== T A

Give MeThe i

Power!

Send me a FREE
World College course
catalog today!

(Please Print Neatly)
Name
Address

City

Phone ( )

Age

1-800-696-7532,

or call
1-804-464-4600.

Or fax this coupon to
_1':804-464-3687.

(@@

Lake Shores Plazagf® | 1
5193 Drive, Suita 113
Virginia Beach, VA 23455-2500,

e l
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By Marc Spiwak

This and That

i ?‘i‘i* /ﬁrﬂ

e R

The Equalizer-Amplifier Pro is a 30-watt-per-channel amplifier/
equalizer that fits into a 3%2-inch drive bay.

MULTIMEDIA
WATCH

‘ve got a mixed bag of

stuff this month, ranging
from hardware to accesso-
ries to software. With so
much to cover, let's get right
fo it.

ULTRASOUND MAX

We'll start with a new
sound card from Advanced
Gravis, the UltraSound MAX,
Functionally, that card is
very similar to the older
Ultrasound, although many
things that | considered a
nuisance with the older
card have been eliminated
from the new one.

The original UltraSound

was a 16-bit, wave-table
synthesis, stereo sound card
with a reasonable list price
of $199—actually, that was
a bargain considering the
card’s excellent sonic per-
formance. By itself, the
UltraSound could play back
16-bit CD-quality audio, but
only 8-bit recording was
possible unless an optional
daughterboard, which
mounted on the main

board added 16-bit record-

ing capability and more,
was added to the Ultra-
Sound.

Now, while | don't do very
much recording with my
sound card, | do like to
have my CD-ROM drive’s
audio output patched di-
rectly through my sound
card, so that | can control
the volume level of CD au-
dio with my software mixer.
Unfortunately, the only way
to do that with the older
UltraSound was to buy the
daughterboard, which also
added the CD-ROM audio
input. Without the daugh-
terboard, those mixer
controls simply could not
be used. While the daugh-
terboard was a reasonable
solution, it added extra ex-
pense to the setup and
also blocked an adjacent
motherboard adapter-card
socket, That's unacceptable
in my book, especially
when extra motherboard
expansion slots can be so
dear in a loaded PC.

The new UltraSound MAX
has the daughterboard
built-in, which is much bet-
ter aesthetically, and
functionally as well. The UI-
traSound MAX is a full-
length card (at the time of
this writing), but a half-
length muitilayer board is
due tfo replace it soon. The
haif-length card is sup-
posed to be functionally
identical to the full-length
one, and should be avail-
able by the time you read
this. I'm supposed to re-
ceive a demo of the new
card as soon as it's avail-
able, so I'll let you know
about it as soon as | can.

Anyway, the UttraSound

WAWW.americantadiohistorv.com

MAX | have now is a beauty
of a sound card thats fully
functional, while taking up
only one slot. Separate in-
terrupts are required for
record and playback, but
the new install software is
improved and the card isn‘t
difficult to get working.
Sampling rates for 16-bit
digital recording are nor-
mally limited to about 44
kilohertz, but the UltraSound
MAX is capable of 48-kilo-
hertz sampling for even
better performance.

The card features 16 ster-
eo digital channels that
aliow up to 32 voices to
play at the same time. Built-
in compression lets you fit
more audio in less disk
space. The card also fea-
tures an expandable 5.6-
megabyte general midi
patch set with 192 instru-
ments. Those patches
remain on your hard drive
until requested by software,
at which point they are
loaded into the card’s
memory. That hard-disk
patch caching makes for a
more professional card with
great versatility; new
patches can be made and
stored on disk with the rest
of them. As far as on-board
memory goes, 512K RAM is
standard, and it can be
upgraded to 1 megabyte.

The card does not di-
rectly emulate a Sound
Blaster, and so emulation
software, included with the
board, must be run to pro-
vide Sound Blaster support
in DOS (Windows sound is
fully supported). That used
to be more of a problem.
Most of the top games did
(and still do) run under DOS



www.americanradiohistory.com

only, and most did not ini-
tially provide direct
UltraSound support. Unfor-
tunately, running the
emulation software often
caused problems, both ma-
jor and minor. Today,
however, most good soft-
ware packages provide
direct UltraSound support,
which is compatible with
any UltraSound, MAX or oth-
erwise, and more are
adding it all the time. With
direct UltraSound support,
you'll hear some of the best
digital sound you've ever
heard, especially for MIDI.

The card also has a few
goodies that go beyond its
excellent sound support. A
speed-compensating
joystick port is built into the
card. That is a must for
anyone with a fast PC, sim-
ply because the standard
PC game port is too slow
for today’s PCs. (Unfor-
tunately, | understand that
even this speed-compen-
sating port has speed
problems with some of the
new and extremely fast
Pentiums.) The speed-com-
pensating port is also
available in a separate
game-controller card from
Advanced Gravis, but hav-
ing the feature built into the
sound card saves an ex-
pansion slot.

The UltraSound MAX also
has three built-in CD-ROM
interfaces for Mitsumi, Sony,
and Panasonic drives; the
card does not support SCSI
devices. External con-
nectors on the card include
stereo line-in, line-out, a 4-
watt amplified output, and
a joystick/MIDI adapter. A
full suite of audio-related
software is included with
the card, allowing you to
do anything you want with
sound. With its improved
design, better software, list
price of just $299, and
more popular direct sup-
port, the UltraSound MAX is
a sound card that | highly
recommend.

Measure It All!

The DMM/LCR Meter/
Frequency Counter.

roubleshoot down to the
component level — any

component! Verify poorly

marked parts, test for toler-
ances and damage. Wavetek's

new DM27XT is not only a full-

function DMM, but also
includes complete inductance,
capacitance, and frequency
measurement capabilities.

» Wide LCR range:
10 Q to 2000 MQ
10 pF to 2000 pF
100 pHto 20 H

* Autoranging frequency
meter 10 Hz to 20 MHz

e Ac and dc current to 20 A

* Logic test, diode test, max
reading hold, continuity
beeper, input warning
beeper, fused input
protection, battery saver

Consolidate your test bench with
one meter that does it all —
Wavetek’s high-performing,
full-function XT Series DMM.
It's all in one compact, rugged,
field-ready package with a big
0.7-inch, 31/2-digit display.
Insulated probes and alligator
clip leads are included, and
there is a huge selection of
accessories, including current,
rf and HV probes, temperature
converters, holsters, and cases.
Ask for Wavetek DMMs. They're
the meters to pick when you
have things to fix.

119%

Other XT Series DMMs from $89.95

U.S.A.: (619)279-2200
Europe: (44/243) 531323
Asia Pacific: (852)865-1903

©1993 Wavesek Corporation
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AN ACCESSORY
SOURCE

Accessories, are often
used to solve problems or
add new features to some-
thing you already have,
and multimedia is an area
where accessories are sure-
ly welcome. A company
called SC&T2 markets lots of
multimedia accessories that
address some common
problems.

Often, when a multi-
media PC is set up from
scratch, there is no conve-
nient way to adjust volume
levels on amplified speak-
ers without getting up and
turning the volume control
on one or both speakers, or
exiting your software and
adjusting @ volume level
from a software control
panel. Sometimes a volume
control is located on the
back of the sound card—a
location that's usually diffi-
cult to reach.

SC&T2's Platinum Sound
Muitimedia Volume Control-
leris @ handy little gadget
that solves those problems
and more, and has a list
price of only $24.95. That
simple device, about half
the size of a mouse, mounts
on the side of a monitor
with double-sided tape and
has a volume control knob
on its face. A four-foot ca-
ble connected to the
controller splits into a “Y” at
the end where a stereo
input plug and stereo out-
put jack are located. The
plug plugs into the output
on your sound card and
your speakers plug into the
jack. After initially setting
the volume level on your
sound card and speakers,
the Multimedia Volume
Controller makes it easy to
readjust the volume.

Amplified speakers are
quite popular in the multi-
media market because
many sound cards have no
built-in amplification, and
many cards with built-in
amplification don‘t pack

Up 10 30 discs automatically
pop out of Elecom’s CDR-001
at the touch of a finger.

much power. On the other
hand, many people might
want to use speakers that
aren't self-amplified, or are
unhappy with the amplify-
ing power or sound quality
of a pair of amplified
speakers. If that last state-
ment describes you, check
out SC&T?'s Platinum Sound
Equalizer-Amplifier Pro. That
unit packs 60 watts of
power (30 per channel)
and an equalizer into a
standard 3%-inch comput-
er drive bay. The device will
also fit in a 5%-inch bay
with an adapter.

The front panel of the unit
contains a volume control,
a balance control, a 7-
band slide-control equail-
izer, and stereo LED volume-
level indicators. It is easily
connected to a sound card
or CD-ROM drive at a back-
panel plate or inside your
computer. The Equalizer-
Amplifier Pro runs off 12 volts
DC., which it gets from your
PC’s (or Mac’s) power sup-
ply. While many people
would have no need to
spend $119.95 on this de-
vice, many others could
find it to be a valuable
addition to their multimedia
set-up. An external version is
also available for $149.95.

Another problem that
comes up when mixing and
matching multimedia com-
ponents is finding the right
cable that will connect au-
dio from a CD-ROM drive to
a-sound card. SC&T2 mar-

kets a full line of Platinum
Sound Audio Cables that
save you the trouble of
making your own. Cables
are also available that al-
low the connection of

Where To Get It

Advanced Gravis
1790 Midway Ln.
Bellingham, WA 98226
Tel. 800-663-8558

AmSoft

P.O. Box 666

New Cumberland, PA 17070
Tel. 717-938-8249

Blue Mountain Software, Inc.
P.O. Box 1648

Port Angeles, WA 98362
Tel. 206-452-1251

Broderbund Software
500 Redwood Bivd.
Novato, CA 94948
Tel. 800-521-6263

Davidson & Associates, Inc.
19840 Pioneer Ave.
Torrance, CA 90503

Tel. 310-793-0600

Elecom Computer Products,
Inc. :

17316 Edwards Road,
Suite B-225

Cerritos, CA 90703

Tel. 310-802-0077

Grolier Electronic Publishing,
Inc.

Sherman Turnpike

Danbury, CT 06816

Tel. 203-797-3500

LucasArts Entertainment
Company

P.O. Box 10307

San Rafael, CA 94912

Tel. 415-721-3300

Microsoft Corporation
One Microsoft Way
Redmond, WA 98052-6399
Tel. 206-882-8080

Muiticom Publishing
1716 Locust Street
Des Moines, {A 50309
Tel. 800-850-7272

Pro CD, Inc.

8 Doaks Lane, Little Harbor
Marblehead, MA 01945
Tel. 508-750-0000

SC&T2 International, Inc.
3837 Lasalie Street
Phoenix, AZ 85040

Tel. 602-470-1334

WexTech Systems, inc.

310 Madison Ave., Suite 905
New York, NY 10017

Tel. 212-949-9595

multiple CD-ROM drives to
a single sound card. Con-
tact SC&T2 for prices.
Another multimedia
problem is where to put ail
the CD-ROMS’s. SC&T2's CD3
Compact Disc Storage Sys-
tem holds up to 40 discs
(but not their jewel-box
cases) on edge in a hori-
zontal cylinder-shaped
case. The case folds open
at the middle with the discs
resting in the bottom half.
Discs fit in numbered slots
and disc labels fit in num-
bered spaces behind a
clear plastic window. A

| cover slides over the win-

dow. To retrieve a disc, you
simply slide a selector knob
to the desired disc number,
open the case, and the
requested disc is “stuck” to
the lid, ready for you to
grab. The case can also be

| "locked” and carried

around by a folding handle
that’s built-in. The disc hold-
er has a list price of about
$35.

Coincidentally, | also re-
ceived a new CD-ROM
holder from another com-
pany called Elecom. The
CDR-001 holds up to 30
discs in their jewel boxes.
What's neat is that the discs
slide into slots with springs in
the back. To retrieve a disc,
you simply lift the front of
the disc over a small lip
and it pops right out of the
holder and into your hand.
As your CD-ROM coliection
grows, multiple CDR-001
holders can be ganged to-
gether side-by-side or
vertically. The CDR-001 re-
tails for $24.95.

NEW STUFF

Being that this is the first
Popular Electronics issue
of 1995, | guess I'm a month
too late with news of two
discs sent to me from
Grolier Electronic Publishing:
The New Grolier Multimedia
Encyclopedia, and the 1994
Guinness Multimedia Disc of |

(Continued on page 92)
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A CHRONICLE OF CONSUMER ELECTRONICS

Apple’s Newton

NEWTON MESSAGEPAD 110. Manufac-
tured by: Apple Computer, Inc., 20525
Mariani Avenue, Cupertino, CA 95014.
Price: $599.

Almost one year ago, in a special issue
of Gizmo, we reviewed the first crop of
personal digital assistants or PDA’s. We
were less than enthusiastic about the Sharp
Newton Expert Pad, the Tandy/Casio Zoo-
mer, and the AT&T Eo Personal Commu-
nicator. Although we appreciated the
technology and vision that was evident in
each one, we were ultimately disappointed
with how all of the products worked.

What a difference a year makes. The Eo
is already dead—AT&T closed down its
Fo subsidiary in the second half of 1994.
The Zoomer platform will apparently be
orphaned—no product upgrades are in the
works. On the other hand, Apple Comput-
er has significantly improved 1ts Newton
MessagePad and has greatly expanded its
Newton Product family of both hardware
and software.

The weaknesses of the original Newton
PDA were its limited memory, short bat-
tery life, awkward input, and several bugs
as well. All of the product’s deficiencies
seemed even worse in the face of the huge
amount of hype from John Scully—who
has since departed Apple—that preceded
the release of Newton by a couple of years.
Expectations of the product’s ability were
so high that there was no way the real
device could live up to them.

The original Newton also suffered from
its high price and its inability to do very
much. Few applications were available for
it and its communications ability was poor.
Before the MessagePad was introduced,
the press was full of complaints from pun-
dits who felt that Apple was taking too
long to get the product to market. After it
was introduced, the general consensus was
that the product was released too soon.

Users who were unfortunate enough to
purchase the original Newton can take part

in an Apple upgrade program, in which
the Newton MessagePad will get the same
internal software as the new Newton. The
upgrade costs $99, and comes with two
Newton software products: The user can
choose from Newton Connection Kit, Dell
Crossword Puzzles, DrawPad, and Dyno
NotePad.

The MessagePad 110 looks slightly dif-
ferent than its predecessor. It’s a little slim-
mer, measuring 8 x4 x 1% inches. It
weighs just over 1% pounds. The best im-
provement in its housing is the cover,
which flips up away from the screen and
folds over the back—something very
much like the Zoomer.

The MessagePad is still available with
iits original form factor as the MessagePad
100. It sells for $100 less than the Mes-
sagePad 110.

The three most important improvements
that were made to the MessagePad are
increased memory, improved battery life,
and deferred handwriting recognition.

The size of the built-in RAM was in-

www.americanradiohistorv.com

creased by a factor of three. to one mega-
byte. The MessagePad also offers one
PCMCIA type-2 card slot, which can be
used for additional storage or for dedicated
application cards.

The new MessagePad is significantly
better with respect to battery life. Estimat-
ed life is as much as 20 hours in active use
when alkaline batteries are used. Re-
chargeable nickel-cadmium cells will pro-
vide about 12 hours.

Another huge improvement made in the
MessageFad is that it now allows for de-
ferred recognition—users can take notes
in electronic ink. and then go back and
turn them into text. The one problem with
deferred recognition is that the user
doesn't get immediate feedback. and
therefore doesn’t learn the proper way to
write. The big advantage is that you can
write quickly. without worrying whether
Newton will make sense of what you are
writing.

The basic built-in software that comes
with the MessagePad includes the Note-

saluonosig Jeindod ‘5661 Aenuer
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pad. the Name File. and the Date Book.
All entry to the device is made by writing
or tapping on the LCD screen with a stvl-
us. In the new MessagePad. the stylus is a
round. telescoping plastic-tipped “pen”
that stores away in a hole in the side of the
unit. It’s a big improvement over the one
supplied with the original Newton. The
stylus isn’t absolutely essential. however.
An ordinary pencil works well in a pinch
as does a plastic capped pen—or almost
anything else that won’t scratch the glass.
We often found ourselves even using our
index finger—although more often (o
point to an item to select it than to actually
write.

The Notepad is for keeping free-form
notes and memos. It is always running
when the machine is on, although it is
sometimes covered by other applications.
The notes can consist of letters, numbers.
and even drawings. The writing can be
converted into text by the recognizer, or it
can be left as “‘electronic ink.” Unlike the
first Newton, the ink does not have to be
converted to text immediately. Instead, it
can be converted at a later time. That’s an
important advantage, because you don't
have to worry about writing too fast and
having to wait for the recognizer to ““catch
up”’ to you.

Like the original MessagePad, the 110
has a menu where you can set your prefer-
ences and customize the recognition en-
gine. The recognizer, for example, can be
set to recognize words, letters, or num-
bers. As in the original MessagePad, the
Newton is most efficient when it looks at
entire words and matches them with words
in its dictionary. After practice—the Mes-
sagePad includes a practice mode—we be-
came reasonably proficient at writing the
way that the Newton wanted us to.

The MessagePad does a pretty good job
of recognizing words in its dictionary if
you wnte properly. However, if a word
isn’t in the dictionary, the resulting trans-
lations can be bizarre. That problem led to
almost universal criticism of the original
Newton. Fortunately, it is possible to add
words to the Newton dictionary, so that
words that you use frequently will be rec-
ognized.

Word recognition is not always desir-
able. For example, entering names in the
Name File can be particularly cumber-
some. Naturally, the Newton dictionary is
not filled with surnames, so virtually every
name that is entered will have to be cor-
rected. Correcting a word consists of tap-
ping on it to bring up a list of possible

Gizmo is published by Gernsback Publica-
tions, Inc., 500-B Bi-County Blvd., Farm-
ingdale, NY 11735. Senior Writers: Chris F
O'Brian and Teri Scaduto. Copyright 1994
by Gernsback Publications, Inc. Gizmo is a
registered trademark. All rights reserved.

choices. It none matches. you can tap a
keyboard icon to bring up a “keyboard”
on which you can tap the word.

A big improvement in the new Mes-
sagePad is that if it gets a word wrong, and
if the word that you want doesn’t appear on
the word list. you can tell Newton to reex-
amine the word using letter-by-letter rec-
ognition. The original MessagePad did
have character-based recognition. but not
like this. Here you can switch back and
forth between word- and character-based
recognition with a single pen tap. We
found that it could often do a great job at it.
The feature removes a lot of the frustration
that was inherent in the original product.

The MessagePad also features a shape
recognizer. When that feature is turned on,
sloppy sketches are cleaned up so that cir-
cles are round, rectangles have square cor-
ners, and so on.

With the original MessagePad, we com-
plained that we really couldn’t do anything
with it except keep notes and some names
and addresses. Apple promised far greater
functionality than it delivered in that unit.

That wasn 't the case this time. The hard-
ware and software accessories that were
only a promise the first time we reviewed
Newton are available in abundance now.

One convenient accessory is a charging
station that can recharge the internal bat-
teries in two or three hours. The charging
station can also hold an extra set of bat-
teries. Both sets can be recharged at the
same time—it takes about four to six
hours. In the original MessagePad, the
recharging took almost 14 hours!

The charging station fits comfortably on
a desktop, and even holds a full-sized styl-
us. The MessagePad can be used while it is
recharging.

Perhaps the most important accessory
for the MessagePad is the Newton Con-
nection Kit. The kit consists of software
that runs under Microsoft Windows, a
manual, and a cable that lets you connect
the Newton to your PC’s serial port. (A
Macintosh version is also available.) That
not only lets you backup and save data. but
lets you transfer data from your computer
10 the Newton.

Say, for example, that you want to use
your MessagePad to keep a record of busi-
ness contacts—contacts that you already
had on a database on your PC. With the
Connection Kit, you could download the
names and other information into the New-
ton Name File. As long as the database can
export in a standard delimited file (SDF)
format, you can use the information.

If you add names and other information
while you use the Newton portably. you
can update your computer’s database by
exporting the information from the New-
ton.

The Newton Connection Kit is so im-
portant that it is virtually indispensable. In
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fact, much of the software that is available
for the MessagePad comes on floppy disk
and is installed through the Connection
Kit. The Connection Kit is also valuable
for backing up information, which it does
automatically on each connection.

The Connection Kit allows the Mes-
sagePad to be used more efficiently. It al-
lows programs to be loaded and unloaded
from memory so that the user can make the
most out of what he or she has. It also
allows data to be entered in a much less
cumbersome way.

The Newton Print Pack is another essen-
tial accessory. It allows the MessagePad 10
print to any printer that can emulate an HP
LaserJet, Canon Bubble Jet, or Epson
printer. The print pack consists of a
“smart’ serial-to-paralle! converter !h#t
has printer drivers built-in.

Another accessory that we tried was the
Newton Fax modem model H0005. The
shirt-pocket sized modem is powered by
two AA batteries and connects to the Mes-
sagePad’s serial port. It adds greatly to the
functionality of the MessagePad.

Of course, all the hardware in the world
is of little use if it is not accompanied by
good software. Unlike our first experience
with the MessagePad. software is now
available. Descriptions of some of the soft-
ware we examined follows. L]

SOLITAIRE AND OTHER CARD
GAMES. From StarCore, Apple Comput-
er, Inc., 5 Infinite Loop, Cupertino, CA
95014. Price: $39.95

The Solitaire package is supplied on a
floppy disk, so the Newton Connection Kit
is required. It offers players four different
card games: traditional solitaire, black-
Jack. baccarat, and video poker. In all the
games, money is on the line.

=T W W T e
Built-in heip explains how the games
are played, which we found helpful to
learn the rules of Baccarat. Unfortunately.
the package is somewhat addicting—we
spent far t0oo much time playing when we
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should have been working. In any case,
we’re glad that we weren’t playing with
real money!'

PRESENTERPAD. From Avalon Engineer-
ing, Inc., 45 Newbury Street, Boston,
MA 02116. Price: $89.

PresenterPad bills itself as “the world’s
first truly portable teleprompter.” The aim
of this disk-based product is to help any-
one who ever speaks to a group of peaple
to give better presentations. It has three
basic functions: The Slide Manager, which
is designed to help deliver presentations
that are accompanied by slides or overhead
transparencies; the Teleprompter, which
scrolls text either manually or at a preset
speed; and the Outliner, which helps to
prepare and edit the information that is
displayed in the Slide Manager and Tele-
prompter.

Gas-gauge-style indicators provide
easy-to-see time information. That is par-
ticularly helpful for speakers who are con-
stantly running out of time before the key
points have been presented—or running

Cleck fnd | Clapsed | Temps
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out of words before their allotted time is
up. Both the overall presentation length.
and the time for each slide can be tracked.

Oversized buttons allow the user to
move forward or backward through the
presentation—and they can be set for ei-
ther right- or left-handed operation.

In the Slide Manager, key points for
each slide can be displayed at once, or they
can be expanded as each bullet item is
discussed. It even allows presentation
equipment to be controlled with Newton's
built-in infrared transmitter. However, an
infrared receiver is required for that feature
to work.. It is expected to be available later
this year.

NOTION: THE NEWTON LIST MAN-
AGER. From Eidetic, Inc., 15 SW Colora-
do Ave., Bend, OR 97702. Price: $59.

Notion allows the Newton to keep track
of virtually anything from agendas and trip
plans to ATM withdrawals. The list tem-
plates provided with Notion include up to
fifteen different data fields for dates,
flights, hotels, names, numbers, or other
data.

Over 100 templates are provided with
Notion. They can be used directly, or they
can be modified to create new ones.
Searches for information through key-
words can be made through multiple lists,
so you can’t “lose” information that you

£33

enter, even if you forget what list you put it
in. For example, there’s no need to worry if
you put information about your airline
tickets in your *‘things to buy ™ list instead
of your *vacation planning™ list. In a way.
Notion becomes a value-added replace-
ment for the MessagePad’s built-in
Names, Dates, and Notepad applications.

If you are someone who has to keep
track of projects, expenses, or other
data—or if you're just someone who loves
to make lists—Notion is a package that
will make the Newton MessagePad invalu-
able.
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FINGERTIP FOR STATS—BASEBALL.
From Fingertip Technologies, Inc., 140
Newport Center Dr., Suite 200, New-
port Beach, CA 92660. Price: $129.

If you are serious about sports, you'll
love Fingertip for STATS, a sports-infor-
mation tool that delivers statistical analy-
sis of every team in the majors. STATS—
Sports Team and Analysis Tracking Sys-
tems, Inc.—has been a staple for baseball
reportess for years. The software helps to
bring the same information to Newton
users.

FINGERTIP

S e» »

NI s £~

With access to the STATS online ser-
vice, you never have to worry about not
having up-to-date information. Access
costs $0.25 per minute; an average update
requires about 4 minutes. Included in the
price of purchase is two hours of online
time. The sofiware, with its mass of statis-
tics, requires a two-megabyte storage card
10 install. That can be reduced somewhat
by deleting. for example. the layouts of the
28 Major League stadiums.

The software’s main menu offers five
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options. First is Play Ball, which provides
the tools to review in-depth statistics and
to track player performance while scoring
a game. Second is Major League Update,
which provides up-to-the-minute news
stories. league standings. and analysis
from around the league.

A Fantasy Favorites program allows you
toreview the latest stats on individual play-
er performance while you are building
your own fantasy teams. The Bill James
Encyclopedia provides detailed informa-
tion on the careers of all of the players in
the Baseball Hall of Fame. Finally, Trivia
and Tournament challenges your baseball
knowledge with trivia contests as well as a
daily tournament throughout the season
where you can compete against others. Il

POCKETCALL. From Ex Machina, 45
"East 89th Street, Suite 39-A, New York,
NY 10128. Price: $149.

PocketCall is a communications pro-
gram that gives the Newton MessagePad
the ability to connect to any text-based
online service. including CompuServe,
GEnie. Delphi. MCI Mail, and many in-
dependent BBS’s. It will not work with
services that require proprietary graphic-
based software. such as America Online
and Prodigy.

PocketCall comes in two parts: Pocket-
Call itself, and Services, which is used to
configure PocketCall to connect to dif-
ferent information providers. It stores such
information as phone access numbers and
modem-setup information. Users who
don’t want to enter the setup themselves
can purchase optional PocketPacks which
come pre-configured for specific remote
services.

PocketCall allows users to store scripts
of frequently used comments that you can
send at the touch of the screen. So for
example, a user who regularly visits the
Newton Forum on CompuServe could
store “Go Newton™ and visit the forum by
tapping on the script instead of having to

,’_Q-Cm,-hnq
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write (or tap the on-screen keyboard) to
issue the command.

FILEPAD. From HealthCare Communi-
cations, 300 South 68th Street, Suite
100, Lincoln, NE 68510. Price: $139.

FilePad is a flat-file database program
for the Newton. It allows users to create
custom database layouts, and enter data
using handwritten text, pop-up menus,
and buttons. A filing-cabinet icon repre-
sents each database that is created. Data
that is stored in other file cabinets is ac-
cessible from any other file cabinet.

PORTABLE DATAIASE THAT WOMFS WITH YOUN PLASONAL [COMPUTER.

Included with FilePad is FilePad Link—
computer-connection software that allows
records to be transferred between the New-
ton and the PC. Formats that are supported
include Lotus 123, Quattro, Symphony,
Excel, and DBase. Data can also be output
in ASCII as either tab-delimited, comma
separated, or quoted strings.

Any infermation that is stored in File-
Pad can be printed, Faxed, or sent as E-
mail. L 4
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MOTILE. From StarCore, Apple Com-
puter, Inc., 5 Infinite Loop, Cuperting,
CA 95014. Price: $59.95.

Motile is a PCMCIA card that turns the
MessagePad into a challenging puzzle of
mazes. The object of the game is to help
Motile Moe in a race against time as he
tries to reach the star in each of the mazes.

It’s not as simple as it sounds. Moe
follows predictable rules as he moves: He
turns the corner when two walls form an
“L.” He bounces backward from a single
wall or when walls form a “U.”

Over 100 puzzling levels
in this race against time.

.........

Each puzzle begins with a time limit
and a limit to the number of walls you can
place and remove. Moe has only three
“lives” in each game. Fortunately, as each
level is completed, a four-letter key is
given. The key brings the player to the
correct level when a new game is begun. il

FODOR'’S 94 TRAVEL MANAGER: TOP
U.S. CITIES. StarCore, Apple Computer,
Inc., 5 Infinite Loop, Cupertino, CA
95014. Price: $119.95.

The Fodor’s PCMCIA card has all the
information that travelers would find in
eight separate hardcopies of Fodor’s city
guides. Within each city, users can view
their location and actually receive driving
directions from one place to the next. Res-
taurant information, including menus, is
also available. You can find a restaurant
based on a variety of categories, from cui-
sine to location, to price.

The eight cities that are covered in the
guide are: Atlanta, Boston, Chicago,
Dallas, Los Angeles, New York, San Fran-
cisco, and Washington, D.C. Up to 250
entries are provided for each city, includ-
ing the locations of fast-food joints and
automatic teller machines.

Once the desired city is selected, the
main menu offers such choices as: Map -»
Introduction, Airport, Dining, Lods!Ng,
Free Time, Services, and Directio TiS.
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Great Gift Ideus;’

TECHNOLOGY UPDATE

500 miles from nowhere,
itll give youa cold drink
or a warm burger... |

NASA space flights inspired this portable fridge that
outperforms conventional fridges, replaces the ice chest

and alternates as a food warmer.

By Charles Anton

ecognize the ice cooler in this picture?
Surprisingly enough, there isn’t one.
What you see instead is a Koolatron,
an invention that replaces the traditional ice
cooler, and its many limitations, with a tech-
nology even more sophisticated than your
home fridge. And far better suited to travel.
What's more, the innocent looking box be-
fore you is not only a refrigerator, it's also a
food warmer.

spoiled food. No more! Now

for the price of a good cool-

er and one or two seasons

of buying ice, (or about five
family restaurant meals), all the
advantages of home cooling are available for
you electronically and conveniently.
Think about your last trip. You just got
away nicely on your long-awaited vacation.
You’re cruising com-

NASA inspired por-
table refrigerator.

The refrigerator from outer space.

fortably in your car
along a busy interstate
with only a few rest

Because of space trav-
el’s tough demands,
scientists had to find
something more de-
pendable and less
bulky than traditional
refrigeration coils and
compressors. Their re-
search led them to dis-
cover a miraculous

The secret of the Koolatron Cooler/Warmer
is @ miniature thermo-electric module that
effectively replaces bulky piping coils, loud
motors and compressors used in conven-
tional refrigeration units. In the cool
mode, the Koolatron reduces the outside
temperature by 40 degrees F. At the
switch of a plug, it becomes a food warmer,
going up to 125 degrees.

stops or restaurants.
You guessed it... the
kids want to stop for a
snack. But your Kool-
atron is stocked with
fruit, sandwiches, cold
drinks, fried chicken...
fresh and cold. Every-
body helps themselves
and you have saved

solid state component
called the thermo-elec-
tric module.

Aside from a small
fan, this electronic
fridge has no moving
parts to wear out or Easy 1o

break down. It's not pes 8
affected by tilting, jar- Fandinsing, Z
ring or vibration (situ- _—
ations that cause home
fridges to fail). The
governing module, no High
bigger than a match- e
book, actually delivers

the cooling power of a

Tight
sealing .
Iatches

valuable vacation time
and another expensive

e Tight |
saleg restaurant bill.

Hot or cold. With the

Py o switch of a plug, the

Koolatron becomes a
food warmer for a
casserole, burger or
baby’s bottle. It can go
up to 125 degrees.

/ Urethane
/ insulation

W ot And because there
Aighter are no temperamental

compressors Or gasses,
the Koolatron works
perfectly under all

10 pound block of ice.

From satellites to station wagons.
Thermo-electric temperature control has now
been proven with more than 25 years of use in
some of the most rigorous space and labora-
tory applications. And Koolatron is the first
manufacturer to make this technology avail-
able to families, fishermen, boaters, campers
and hunters- in fact anyone on the move.
Home refrigeration has come a long way
since the days of the ice box and the block of
ice. But when we travel, we go back to the
sloppy ice cooler with its soggy and sometimes

circumstances, even
upside down. Empty, the large model weighs
only 12 pounds and the smaller one weighs
just seven. Full, the large model holds up to
40 12-0z. cans and the smaller one holds six.

Just load it up and plug it in. On motor
trips, plug your Koolatron into your cigarette
lighter; it will use less power than a tail light.
If you decide to carry it to a picnic place or a
fishing hole, the Koolatron will hold its cool-
ing capacity for 24 hours. If you leave it
plugged into your battery with the engine off,
it consumes only three amps of power.

WwwWw.americanradiohistorv.com

Limited time

offer. Because Comtrad is bringing this offer
to you directly, you save the cost of middle-
men and retail mark-ups. For a limited time
only, you can get this advanced, portable
Koolatron refrigera-
tor at the introduc-
tory price of $99.
Call today to take
advantage of this
special promotional
pricing. Most orders

are processed with- W

in 72 hours. -

Try it risk free.
We guarantee your
satisfaction with
any product from
Comtrad Industries.
With the Koolatron
you get our com-
plete “No Questions
Asked” 30 day
money-back guar-
antee. Plus you get
a full one year manufacturer’s limited warran-
ty. If you are not satisfied for any reason, just
return the product for a complete refund.

The wersatile Koolatron is avail-
able i two sizes. The P24A holds
30 quarts and the smaller P9 holds
seven quarts. An optional AC
adaptor lets you use thent in your
rec room, patio or nrotel room.
They plug into any reqular outlet.

Koolatron (P24A) holds 30 quarts............. $99 $16 S&H
Koolatron (P$) hoids 7 quarts ... ..$79 $8 S&H
Optional AC Adapter (AC 10) ...........$49  $6 S&H

Please mention promotional code 025-PL1106.
For fastest service call toil-free 24 hours a day

800-992-2966

To order by mail send check or money order for the
total amount including S&H (VA residents add 4.5%
sales tax). Or charge it to vour credit card by en-
closing your account number and expiration date.

COMTRAD
INDUSTRIES

2820 Waterford Lake Drive Suite 106
Mid!othian, Virginia 23113
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Aurora Bosealis

OLDSMOBILE 1995 AURORA WITH
BOSE AUDIO SYSTEM. From
Oldsmobile, 920 Townsend, Lansing, MI
48921 and Bose Corporation, The
Mountain, Framingham, MA 01701.
Price: $32,000.

Only a couple of years ago, General
Motors reportedly was thinking of closing
Oldsmobile division because of lackluster
performance. However, if our recent test
drive of a /995 Aurora is any indication,
Oldsmobile is back with a vengeance.

The Aurora is a four-door luxury auto-
mobile that is targeted to appeal to baby
boomers who might otherwise consider
the Infinity J30 or Acura Legend. It’s
powered by a 4-liter V-8, and is as far
removed from its immediate predecessors
as a Pentium-powered PC is from an XT.
Perhaps to distance the Aurora from
Oldsmobile’s recent past, the car does not
have an Oldsmobile badge anywhere on its
outside. The only Oldsmobile nameplate
is inside, on the radio’s trim.

A host of electronic goodies is supplied
as standard equipment in the Aurora, in-
cluding traction control, antilock brakes,
and cruise control. Also included is an
automatic day/night rearview mirror that
helps to reduce annoying glare during
nighttime driving. A 4-speed, elec-
tronically controlled transaxle offers se-
lectable (normal or power) shift points. A
trip computer, which Oldsmobile calls a
driver information center, allows the driver
to track his or her fuel economy, speed,
engine oil pressure and life, battery life,
transaxle fluid life, distance to destination,
estimated time of arrival, and more. Re-
mote-controlled door and trunk locks are
also standard.

As a luxury car, the Aurora also offers
such creature comforts as upper and lower
lumbar supports for both the driver and the
front-seat passenger, and dual temperature
control so that both the driver and pas-
senger can be comfortable. The driver’s
seat offers two position memories so that if
two people regularly share the car, each
can store a preferred seat position. Even
more important, the outside rear-view mir-
ror positions are also stored with the seat
location in the memories. As an added
convenience, pressing both memory but-
tons simultaneously causes the seat to
move completely down and back for easier
exiting.

The Aurora’s power steering offers what
Oldsmobile calls magnetic speed-variable
assist. That feature keys the strength of the
power-steering assist to road speed-—max-
imum assist is provided during parking
maneuvers, and minimum assist is pro-
vided at highway speeds so that the driver

l

always has a comfortable feel of control.
Best of all, the adjustment is continuously
variable, so it is transparent to the driver;
we were never consciously aware that the
assist level was changing, even though it
was obvious that it did.

In general, the Aurora is fantastic. It
provides a quiet, comfortable ride while
still providing a good feel for the road, and
V-8 performance that we normally
wouldn’t associate with Oldsmobile. On
the twisting roads of upstate New York, the
car’s performance made it a thrill to drive.
On the other hand, its luxurious surround-
ings made the slow, rush-hour traffic of
New York City bearable and maybe even
enjoyable.

To be honest, however, we must plead
ignorance when it comes to luxury cars—
aur real-world experience with them is,
shall we say, limited. So we turned our
attention to one of the three pieces of op-
tional equipment that we do know some-
thing about. No it’s not the V-rated
Michelin tires or the engine block heater.
It's the Bose Acoustimass audio system
that we spent most of our time examining.

Oldsmobile selected Bose in an attempt
to persuade Aurora customers to buy a
factory-installed sound system instead of
an aftermarket system. The aute-sound af-
termarket is an extremely strong industry.
A survey conducted by the Electronic In-
dustries Association found that more than
70 percent of all U.S. households own at
least one piece of aftermarket car-stereo
equipment. Twenty-three percent of those
surveyed intended to buy an aftermarket
autosound product in the next 12 months.

However, a factory system can provide a
distinct advantage over aftermarket in-
stallation. Specifically, the sound system
can be custom tailored to the vehicle. The
system designer knows what the interior is
like, where the speakers will be mounted,
where the passengers will sit, and even
how big the trunk is. Using that informa-
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tion allows him to design a complete sys-
tem that, in theory, should out-perform a
system assembled from stock compo-
nents.

The Bose audio system installed in the
Aurora consists of an AM/FM/cassette
head unit, a 12-disc trunk-mounted CD
changer, six speakers, and an Acoustimass
enclosure.

Bose's Acoustimass speaker tech-
nology is the same that is used in several of
the company’s home products, including
its AM-5 and AM-3 speaker systems. The
Acoustimass enclosure launches sound in
the form of a mass of air, rather than di-
rectly from a vibrating surface like a
speaker cone. A speaker cone is still used,
of course—in this case a 6%-inch
woofer—but it is the air that is sent forth
from the enclosure’s port, after passing
through resonant cavities, that does the
work.

The Acoustimass enclosure acts as an
acoustic bandpass filter, and it also helps to
limit the speaker cone’s excursion, thus
reducing distortion.

The Acoustimass enclosure delivers
bass response that is surprisingly clean,
smooth, and powerful despite the mod-
ule’s relatively modest size. In fact, the
module is quite inconspicuous-—it is inte-
grated in to the rear package shelf. Even
when you open the trunk you won’t notice
it unless you look for it.

The Bose Acoustimass system consists
of six speakers plus the Acoustimass
enclosure.
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The Powered Acoustimass enclosure is
an integral part of the Aurora’s package
shelf.

Mounted to the Acoustimass enclosure
is the power-amplifier module, which con-
tains one amplifier for the Acoustimass
enclosure and four other amplifiers for the
main speakers. Each amplifier includes
active and dynamic equalization networks
that work together to provide accurate
sound and tonal balance at any listening
level. For example, at low volume levels,
the deep bass is automatically boosted.

The beauty of the Acoustimass en-
closure is not that it is visibly in-
conspicuous. More important, the mod-
ule—despite its impressive bass output—
is acoustically inconspicuous. Whether
we were in the front seat or back—even
with our head directly in front of the
Acoustimass port—we never localized on
the bass. We could carry on conversations
with front- or rear-seat passengers comfor-
tably even while enjoying the music. No
one felt as if they were being beaten over
the head by an aggressive stereo system.

Six other speakers round out the Bose
system. Each front door holds a 6%2-inch
Bose woofer, and each front kick panel
houses a 1%-inch tweeter. In each rear
door is a 3%2-inch Bose “Twiddler” speak-
er. The speakers are mounted to create 4
cross-fire pattern that provides what Bose
calls a “Stereo Everywhere” effect.

Bose certainly was effective with “Ster-
eo Everywhere.” Sounds seemed to ema-
nate from every corner of the car!
Unfortunately, that’s not how we like our
imaging—it isn’t realistic. It was discon-
certing to hear trumpets blaring from what
seemed like the floor behind us. Yes, the
system washed the car in sound, and we're
sure that that is what Bose’s engineers
intended.

Except for our displeasure with the
imaging, the system performed very much
to our liking. The head unit was well de-
signed and easy to use. All of the controls
were obvious with one exception: The but-
ton for random CD-track playback was un-
labeled. Controls mounted on the steering
wheel for basic functions were easy to
adapt to, but the placement of the head
unit, curved slightly toward the driver,
didn’t require undue attention.

Although the Bose system performed
admirably, it was not as much to our liking
as other Bose auto implementations. An
aftermarket system, we think, could prob-
ably do a better job—but whether it could
match the $1000 price premium of the
Bose system is uncertain.

Balance of Trade

The Electronic Industries Association
reports that U.S. exports of electronic
products reached more than $48 billion in
the first half of 1994. That represents a
growth rate of about 16% over the previous
year. However, U.S. imports of electronics
were up even more: 18%. The resulting
negative balance of trade for electronics n
the first half of 1994 was $7.9 billion.

When he announced the trade statistics,
EIA President Peter E McCloskey said,
“U.S. exports are continuing to exhibit
substantial vitality and improvement in
global market share. This is particularly
true of outstanding performing sectors
such as telecommunications and solid-
state products.”

The category where the U.S. had the
largest positive balance of trade, $2.5 bil-
lion, was in industrial electronics. The
worst performance, as might be expected,
was in consumer electronics, where the
U.S. had a $6.4 billion negative balance.
Other negative categories include comput-
ers and peripherals and passive compo-
nents.

Meanwhile, the U.S. Semiconductor
Industry Association reported that success
“can be achieved by sustained efforts to
improve foreign access to Japan's semi-
conductor market.” The association re-
ported that the foreign share of Japan’s
semiconductor market exceeded 20% for
the first three quarters of 1994.

Speaking of the 1991 U.S.-Japan Semi-
conductor Trade Agreement, the associa-
tion said. *The foreign share increase is a
result of the sincere efforts being made by
all parties to provide competitive products
to Japanese customers, coupled with the
movement offshore of low-end consumer
electronics, which have a relatively small
foreign market share. However, no one
should be satisfied until the notion of a
truly open Japanese semiconductor market
becomes a reality.”

In July, 1994, Japan made an effort to
terminate the 1991 agreement. The associ-
ation said that it hoped “that Japan's effort
... is not an indication of a lack of commit-
ment to continue to improve market ac-
cess. Instead, we are once again calling
upon the Japanese industry to match our
commitment to provide choice to Japanese
consumers, and ensuring a truly open mar-
ket for all semiconductor competitors.”

Theft-Proof Radios

Car alarms have become mere noise-
makers instead of theft deterrents.
However, Eclipse (Torrance, CA) has so
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GIZMO NEWS

much confidence in the thefi-deterrence
provided with its new ESN (Eclipse Secur-
ity Network)-equipped AM/FM/CD play-
ers that the company guarantees to provide
free replacement of the umit if it is stolen
up to a year after purchase.

The units. when stolen from the vehicle,
become inoperative. Thus, according to
the company, “ESN-equipped units sim-
ply will not have any fence value. ” Unlike
similar theft-deterrence systems. USers
don’t have to remember any secret codes.
Instead, they just have to remember their
“Key CD.” When the Eclipse unit is origi-
nally installed, the customer selects a CD
from his collection. The CD player is then
programmed to recognize that CD as the
key.

After ten attemplts 1o reactivate the sys-
tem using incorrect CDs. the unit's display
prompts the user to contact Eclipse for free
repair and shipping. Once the unit is deliv-
ered for the *free repair,” technicians can
read an electronic serial number to identify
the unit’s registered owner.

Info Highway?

A survey conducted by the Times Mir-
ror Center for The People and The Press
found that 11-million U.S. homes are *"al-
ready equipped to travel the information
highway.”” Nearly one third of U.S. house-
holds own a personai computer, and about
23-million adults use a home computer
every day. Twelve percent of all house-
holds have a modem-equipped computer.
and as many as 6% of all Americans go
online.

People who enjoy high-technology
products are “*voracious consumers of in-
formation.” the study found. “They read
more, follow the news more, and know
more about the world than people who are
not as technologically experienced.”
However. people who do access informa-
tion using such high-tech methods as
online services do not forsake such tradi-
tional information sources as newspapers
and magazines.

The dominant home-technology de-
vice? Well, it’s the TV. of course. Less
than 60% of those surveyed, however, were
satisfied with what’s on, even though only
7% of all households used their TV for
broadcast reception only. [ ]
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Mushrooms of
Music

$-35 LOUDSPEAKERS. Manufactured
by: Canon U.S.A., Inc, One Canon
Plaza, Lake Success, NY 11042. Price:
about $425 per pair.

There have been many technological ad-
vances in audio over the last dozen years or
0. But since the introduction of the CD
player, it’s not electronics that is advancing
the most rapidly. Instead, it’s the loud-
speaker—the most mechanical compo-
nent of an audio system—that continues to
undergo the greatest refinement.

To a degree. the changes in speakers
have been driven more by changes in fash-
ion and lifestyle than because of new tech-
nological discoveries. But the continuing
evolution in loudspeakers has come about
for another reason as well. With the intro-
duction of the compact disc and its uni-
formly good ability to accurately
reproduce audio, the loudspeaker has un-
questionably become the most important
link—we should say the weakest link—in
the audio-reproduction chain.

The bookshelf speaker—first intro-
duced in the 1950's—is booming well into
its middle age. There is one reason why
bookshelf speakers are so popular: They
allow flexibility in placement while still
providing good performance, although
they can’t produce the deep bass response
that only large, floor-standing speakers
and subwoofers offer.

Canon U.S.A.'s §-35 loudspeakers—
designed and built by Canon Audio in the
U.K.—represent Canon’s first entry in the
U.S. audio market. They are also unlike
any speaker system that has come into the
Gizmo offices. First, they don’t look as
much like speakers as they look like over-
sized black mushrooms. A black matte-
finished dome is suspended over a conical
black plastic base. Nowhere is there a
grille or grille cloth to be seen, or any
other indication that these mushrooms are
actually speakers, and not some funky
modem sculpture.

In reality, the speaker drivers are
mounted in the top dome. They don’t fire
into the room. Instead—in an unusual de-
parture from standard speaker design—
they fire downward. That is the secret to
the wide image that the speakers are able
to produce. You could say that it’s done
with mirrors. The conical black plastic
base is not there just for aesthetic pur-
poses, but is an acoustic mirror that re-
flects the drivers’ outputs into the room.

The enclosure, which is built of plastic
and internal zinc, has two rear-facing
ports. The ports are located in the back of
the top dome. However, the enclosure

chamber includes both the top dome and
the base.

The objective of the speakers’ unique
design is to provide a true stereo image up
to six times larger than a conventional
speaker so that more listeners, over a
wider area, can enjoy stereo without
crowding into the typical small *‘sweet
spot” that is generated by conventional
speakers. The Canon Wide Imaging Ster
eo technology is patented and it is, indeed
impressive.

The S-35 is a two-driver system. A {30
mm (5-inch) full-range driver provides the
bass and midrange frequencies. while a
19-mm (¥-inch) dome tweeter is sus
pended in front of the bass driver and pro-
vides the treble frequencies. The rated
frequency response is 70 Hz to 22 kHz.
*+3dB.

The S-35's tweeter is cooled with ferro-
fluid, which helps to give the speakers a
power-handling rating of 75 watts max-
imum. The minimum power recom-
mended is 10 watts, with 50 watts
recommended as optimum. An overload
protector, which integrates the speaker
current over time (it gets hot, in other
words), is provided to prevent damage o
the speakers from misuse or amplifier mai-
function. In an overload condition, at-
tenuators will markedly reduce the volume
of one or both speakers. The protection
circuit automatically resets when the faulit
is corrected. However, the protection sys.
tem has a ““memory,” and according to the
manual, it will operate at progressively
reduced levels if it suffers repeated over-
load.

The speakers’ sensitivity is rated at 88
dB (for 2.83 volts at I meter), and their
nominal impedance is six ohms. Their
total harmonic distortion (THD), mea-
sured between 120 Hz to 12 kHz, is rated at
less than 0.3%.

The S-35 loudspeakers are designed for
a variety of applications, and they have a
variety of mounting options. Dedicated
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stands or wall brackets are one option;
direct-coupled attachment points are pro-
vided on the rear panel to maintain the
rigidity of the structure. They can also be
placed on top of a shelf or other furniture;
six anti-slip stick-on feet are supplied for
that purpose. Although not an optimum
position, the speakers can even be placed
on the floor.

Like all speakers, the frequency re-
sponse of the S-35’s depends greatly on
their placement. The S-35’s, perhaps be-
cause of their rear-facing ports, seem even
more sensitive than most. For optimum
imaging, Canon recommends positioning
the speakers six to ten feet apart and tilted
inward toward the listening area at an an-
gle between 30 and 45 degrees.

We auditioned the speakers in an assort-
ment of locations with an assortment of
program material. In general, they per-
formed quite well. They did suffer from the
lack of deep bass that is inherent in small
speakers, but when they were placed near
room boundaries, the bass was firm and
the speakers’ response was balanced and
even well into the treble range. The sound
was neither boomy nor boxy.

What was truly impressive about the
speakers, however, was their wide imag-
ing. When positioned properly, the acous-
tic mirrors truly did spread the stereo
image so that it was not confined to a small
“hot spot™ at a location that would be at
the apex of a triangle (with the speakers at
the two other corners). Instead, we were
able to walk across the room without being
aware of the speakers’ placement, yet the
stereo performance was superb throughout
an angle of better than 90 degrees.

The imaging performance truly showed
itself when we pressed the speakers into
service as part of our video system. The
S-35’s are well suited to act as video
speakers because they are magnetically
shielded. They can be placed directly next
to a video monitor without causing any
distortion. ]
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Great Gift ldeas

TECHNOLOGY UPDATE

Put the remote

back into
your remote
control!

Amazing new device attaches

to your existing remote control
giving it the power to transmit
anywhere, even through walls!

By Charles Anton
t's Thursday evening and you have din-
I ner guests. The kids are watching TV but
it's too loud. Without embarrassing your-
self or the kids by yelling to turn it down, you
pick up your remote with Leapfrog long range
power and turn it down without a hassle.
Until now remote control has never been
very “remote.” Even with the best equipment
you had to be right in front of your stereo,
TV, VCR, etc. to make it work. Now you can
operate your entire entertainment system from
anywhere in your

Radio revolution. The Leapfrog transmit-
ter never needs to be perfectly “lined-up” with
the TV, etc. Why? Because the transmitter
doesn’t rely on an infrared signal. You can
even point it in the wrong direction and it still
works. Leapfrog overcomes all the headaches
of obsolete remote controls through the use of
radio waves.

Radio waves work anywhere within a
150 foot range. The signals pass through walls,
doors, ceilings and floors, letting you control
your equipment from

home with Leapfrog,
the next generation in
remote systems.
How ‘remote” is it?
Imagine yourself at
home enjoying a re-
laxing evening of
movies on your VCR.
You decide to stop the
movie so you can get
yourself a snack. You
aim the remote and
click, but nothing hap-
pens! You grow more
and more irritated,
and finally have to
stand right in front of
the VCR before you
can get it to stop the
movie. You find your-
self wondering why
they call it a “remote”
in the first place. Leapfrog
Transmitter

Why all the hassle? \
Typical remotes use
infrared technology.
In order for the pro-
cess to work, the re-
mote must be in direct
line-of-sight with the
audio-visual equip-
ment. The equipment
must “see” the signal.

equipment.

How does Leapfrog work?
Leapfrog converts your infrared reniote
signal to radio frequency. Radio frequert-
cies enable the signals to pass through
walls and other obstacles. It also allows
signals to transmit up to 150 feet with-
out staying in line-of-sight with your
equipment. Leapfrog then re-transmits
the signal to the receiver, which forwards
it to your audio-visual equipment.

Leapfrog installs in minutes. The
transmitter attaches to your current re-
mote. Plug the receiver into any outlet
and place it in line with ‘
your audio-visual

:‘\\

Leapfrog sends radio
signals which pass through
any non-metal obstacle,

giving you complete control of
your personal electronics system.

any room of your
home. You cannot
aim and miss.

Infrared to radio.
The Leapfrog trans-
mitter, which attach-
es to your existing
remote control, sends
radio signals to the
Leapfrog receiver.
This receiver then
transmits the signal to
your audio-visual
equipment with in-
frared technology.
Versatile uses.
This amazing new re-
mote control modifi-
er works with any
infrared remote. Just
imagine the conve-
nience of controlling
your VCR, TV, stereo,
cable converter box,
speakers in multiple
rooms, or any other
audio-visual system
throughout your home.
Leapfrog is also
ideal for use with
universal remotes.
Control it all with just

Infrared o ®
Waves o -

Leapfrog
Receiver

Radio
Waves

reTerEan A IRR Asmete.

Talented remote.
The Leapfrog is not
another hand-held
remote control. This
powerful innovation
actually modifies your
current remote, thus
enhancing its value.
You can control your
stereo, your VCR, your
TV, etc. from any-
where. From across
the room or from
across the house.
You can even use
Leapfrog from out-
side. This is a fantas-
tic feature to have
when you're out by
the pool, on your pa-
tio, or in your garage.
Factory direct. You
would expect an in-
novative device like
this to cost several
hundred dollars. That
might be the case if
we sold only through
exclusive high-end
audio-visual dealers.
But we bring the good
news straight to you.
You save money with
factory direct prices.

Why Leapfrog
beats infrared

m Range. You
can control elec-
tronics from up
to 150 feet away.

® Aim. You can't
miss. Point your
remote in the
wrong direction
and it'll still work.

® Value. It lets
you get the most
out of your audio-
visual equipment
by making use
of it throughout
your home.

® Flexibility.
Because it sends
signals through
barriers, it lets
you stare your
equipment .
behind
cabinet
doors.

Try it risk free. We are so confident that
you will love Leapfrog that we've backed it
up with our “No Questions Asked” 30 day
money-back guarantee. If you are not com-
pletely satisfied for
any reason, just return
it for a full refund.
Plus, it comes with a
full one year manu-
~ facturer’s limited

Leapfrog transmits
signals in a range of
up to 150 feet. Signals
actually pass through
walls, ceilings and
floors. They even

work from = ~~
-
outside.

Leapfrog Remote Range Extender $79 $6 S&H
Please mention promotional code 192-PL1107.

For fastest service call toll-free 24 hours a day

800-992-2966

- [y

To order by mail, send check or money order for the
total amount including S&H (VA residents add 4.5%
sales tax.) Or charge it to your credit card, enclose
your account number and expiration date.

 COMIRAD
INDUSTRIES

2820 Waterford Lake Drive Suite 106
Midlothian, Virginia 23113
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High-End CD
for the Masses

DX-1 COMPACT DISC PLAYER. Man-
ufactured by: California Audio Labs,
16812 Gothard St., Huntington Beach,
CA 92647. Tel: 714-841-1140. Price:
$595.

Choosing a CD player can be one of the
most difficult decisions you’ll have to
make about your audio system. CD players
have, in a sense, become the great democ-
ratizer of hi-fi audio reproduction. The re-
production quality that was once available
only to enthusiasts who could afford to lay
out many hundreds, or even thousands, of
dollars is now available to anyone who can
afford an inexpensive CD player.

But are all CD players created equal? No
they are not, although the differences sep-
arating the best from the worst are less
conspicuous than with other audio equip-
ment. Some differences, such as quality
physical construction, are easily evident.
Some differences are hidden, including
the attention paid to the interior con-
struction that increases a CD player’s im-
munity to bumps. Some differences are
subtle—reduced error rates that improve
the accuracy of reproduction, for instance.

When we first unpacked the California
Audio Labs DX-I single-disc CD player,
we noticed that it had a look and feel that
indicates quality. Housed in an attractive,
black metal cabinet with a plastic front
panel, the DX-1 has a balanced look. The
CD drawer is at the center of the upper
front panel, above the unit’s display. Six
pushbuttons are arranged in elegant sym-
metry, with three on each side of the dis-
play. The power button is at the upper left.

Some signs of the unit’s quality aren’t
seen by the end user. For example, the AC
line (which enters via an IEC power cable)

is filtered to reduce the possibility of elec-
tromagnetic interference (EMI) entering
the unit from the power line. The trans-
former is encased in a potting resin that is
designed to reduce the emission of EMI
interference that can affect low-level sig-
nals. An internal steel subchassis isolates
the transport mechanism from external
vibration to reduce potential read errors.
Even the disc clamp is specially designed
to support one third of the CD’s surface.

The lenses in the DX-1’s optical system
are glass, rather than the usual plastic.
They are mounted in a diecast housing to
improve heat dissipation, and the assem-
bly is transported by a linear worm-drive.
The tracking, focusing, and rotational
speed servos are digital instead of analog,
which, according to California Audio
Labs, provides a tenfold improvement in
servo speed and accuracy. Thanks to the
improved servo accuracy, the DX-1 is said
to reduce the amount of error correction
that is usually required to compensate for
lost bits.

The digital-to-analog converter (DAC)
in the DX-1, custom designed for Califor-
nia Audio Labs by Matsushita, is a delta-
sigma (1-bit) design with 16-bit resolution.
(One-bit converters can provide reduced
quantization errors as compared with
multi-bit converters, yet they don’t require
expensive calibration and trimming.)

According to a company spokesman,
the DAC design was chosen to allow the
high-frequency signal to be equalized in
the analog stage. The intent of the equal-
ization is to simulate the frequency re-
sponse of a moving-coil phono car-
tridge,and thus give the DX-1 an analog-
like sound. We’re not sure how to recon-
cile that intent with the DX-I’s virtually
flat frequency response.

Unlike most CD players, the DX-1 has
the DAC circuitry mounted to the transport
mechanism. The rationale for that is to
reduce the length of the digital transmis-
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sion path to eliminate the introduction of
clock jitter. Because of that, the analog
signal path, which we would normally
consider to be more prone to the effects of
interference, is longer. Perhaps the longer
signal path is not an important factor be-
cause the DX-1 “avoids the use of perfor-
mance-limiting integrated circuits, using
only premium-grade, discrete components
in its analog section.”

Operating the DX-1 is straightforward.
The three buttons to the left of the display
are to open the disc tray, and to play and
pause the disc. To the right of the display
are buttons to select the next or previous
track, and a welcome but somewhat un-
usual stop function. The stop mode allows
you to keep the DX-1’s power on continu-
ously without running the spindle motor
needlessly. The display shows the track
number, the track time (elapsed or remain-
ing) or disc time (remaining), and a 15-
track *“‘music calendar.”

The display can be read easily from di-
rectly in front, but beomes indistinct at an
angle. Unless you mount the CD player at
eye level, expect to do some neck craning
to see the display. If you prefer not to be
distracted by the glowing display, you can
turn off the backlight with a push of the
LIGHT BUTTON on the remote control.

The remote control provides access to a
number of other functions as well, includ-
ing two-speed audible search (backward
and forward), and random track play. The
display’s time mode can be changed only
from the remote, and tracks can be ac-
cessed directly from the numeric keypad.

The remote also allows the DX-1 to be
programmed. Up to 20 tracks can be pro-
grammed to play in a chosen or random
order. Finally, the remote allows access to
a music scan mode in which the first 15
seconds of each track on the disc is played.

The rear panel of the DX-1 offers an [EC
power connector, standard phono jacks for
left- and right-channel outputs, and a dig-
ital audio output. The digital output sup-
ports connection via a 75-ohm coaxial
cable; an optical output is not provided.

Does all the extra care taken by Califor-
nia Audio Labs show up when listening to
the DX-1? Although we listened in a wide
variety of situations, with different ampli-
fiers and speakers, we auditioned the DX-1
mainly in one comfortable listening room.
The music we listened to was varied, rang-
ing from a Glen Gould recording of Bach’s
Goldberg Variations to recent recording of
Jazz saxophonist Henry Threadgill, and
everything in between.

The DX-1 seemed to disappear from the
audio-reproduction chain in a way that
many CD players don’t. All that was left
was its very musical performance. We
weren’t listening to a CD player, we were
listening to the music. What more can you
ask from a CD player? [ |
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Traveling Scale

How do you keep track of your weight when you need to most—when yoit’re on
the road, eating in restaurants three times a day? Pack the MiniScale from Norix
International, Ltd. (575 Grove Street, #C9, Clifton, NJ 07013). Weighing just 13
ounces, and measuring a compact 4%z inches in diameter, the MiniScale fits easily
into any suitcase, briefcase, or gym bag. When you place the ball of one foot on
the scale (while supporting yourself lightly with both hands on the wail) and lean
forward, the microprocessor-based device precisely determines your weight inone
second. By pressing the mode button, the weight display is replaced by a time
display—the MiniScale does double-duty as a travel alarm clock. Price: $69.95.

Outdoor/indoor Speaker

Intended for both indoor and outdoor applications, the Sound Mushroom Model
410 from Recoton (46-23 Crane Street, Leng Island City, NY 11101) is a portable
900-MHz wireless amplified speaker that takes its name from its distinctive
domed enclosure. Powered by a rechargeable sealed lead-acid battery that kasts for
more than 10 hours on a single charge, the speaker can be used far from the nearest
electrical outlet. Its high-impact copolymer enclosure sheds rain, is indifferent to
heat or cold, and resists both cracking and discoloration. The Sound Mushroom
has its own on/off switch, volume control, and a tuning control that locks precisely
on the 900-MHz-range frequency used by the included transmitter to send signals
to the speaker. When the signal is locked in, an LED indicator glows to confirm it.
Price: $199.99.

Home-Theater TV

The 35-inch RCA 357/MB from Thomson Consumer Electronics (10330 North
Meridian Street, Indianapolis, IN 46290-1024) couples big-screen action and the
SRS Sound Retrieval System with convenience features designed to enhance
viewer enjoyment. The SRS system *“fills the room with sound without the aid of
external speakers, wires, or other equipment.” The set features Thomson’s
optimum-contrast dark-glass picture tube and 110-degree very high performance
(VHP) system. Those two technologies combine to provide outstanding picture
contrast even in brightly lit rooms. Convenience features include color-coded
monitor panels for easy connection of video and audio components; advanced
color picture-in-picture, which allows the viewer to adjust the inset picture size
and position; and channel guide, for previewing up to 12 channels at the same
time. A remote-controlled on-screen menu system visually guides consumers
through TV features and operations. Price: $2199.

Television Antennas

The four new television antennas in Jasco Products’ (311 N.W. 122nd, Oklaho-
ma City, OK 73114) Oprima line are said to feature the same advanced microwave
technology used in military radar systems. As Jasco explains it, conventional
indoor antennas receive only the horizontal component of incoming electromag-
netic waves, while Optima antennas use a circularly polarized element to receive
the vertical component as well. Supposedly, that results in up to twice the signal
reception, with no need to aim the antenna at the incoming signal. The line
includes the amplified Model 8229, which is equipped with a built-in “Op-
tiAmp,” a til/swivel hinge, and black dipoles. The antenna features a stabilizing
base weight and four suction-cup base supports for secure placement on any flat
surface. Prices: $24.99 to $89.99.
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Clik!Case CD12 CD Storage Case

20

Personalized Mouse Pads

Clik!Case CD Holder

Recently awarded a Bronze prize in the 1994 Industrial Designers Society of
America Industrial Design Awards Competition, the Clik!Case CD I2 carrier
provides maximum protection for 12 CD’s without their jewelbox cases. The
Clik!Case has a molded plastic outer shell that is “virtually indestructible,”
according to Quter Circle Products, Ltd. (860 West Evergreen Avenue, Chicago,
IL 60622). Six individually hinged trays hold two discs each and flip up or down
for easy disc selection. The trays lock to hold the CD’s firmly in place. A center
grip raises the discs above the tray surface for easy pop-up release. Price: less than
$10.

Rubbermaid Office Furniture

When you think of Rubbermaid office products, what probably comes imme-
diately to mind is the traditional “round file cabinet” in which you toss trash.
Think again. Rubbermaid now furnishes complete offices, with its line of
SnapEase ready-to-assemble furniture. The line, marketed by a division of Rub-
bermaid called MicroComputer Accessories, Inc. (9920 La Cienega Blvd., In-
glewood, CA 90308-7032), includes a 46-inch computer desk, a matching hutch,
and a printer cart. Aimed at home and small offices, the furniture features
contemporary design, scratch-resistant materials, and simple assembly. SnapEase
products assemble with a snap-lock mechanism that requires no tools. The desk,
Model 7300, can hold a computer, monitor, and printer. It has a full-width, glide-
out keyboard drawer that includes a storage area for diskettes. The desktop inlay is
reversible; one side is solid gray, the other has a maple woodgrain pattern. The
hutch, Model 7305, frees up desk space by providing extra storage for manuals
and supplies, and features a movable shelf. The Model 7105 printer cart has two
rear wheels and nests beneath the desk when not in use. Prices: desk: $299; hutch:
$89.95; printer cart: $59.95.

Video-GameSaver

Don’t you hate it when you’re “killed”” while playing a high level of a video
game, and then have to play through all the lower levels again to get back to that
point? The GameSaver from Naki International (Century City North, 10100 Santa
Monica Blvd., Suite 1400, Los Angeles, CA 90067) is a patented, plug-in
cartridge that allows Sega or Super Nintendo players to pinpoint, save, and return
to exact moments in a game to conquer new levels faster and eliminate frustrating,
repetitive game play. For example, if a player conquers the first three levels of a
game and keeps losing at the same obstacle in level four, he simply pushes the
GameSaver button to mark and return to that spot. Even if the system is acciden-
tally unplugged, the cartridge will save the instructions. GameSaver plugsinto the
video game cartridge slot and then any game can be inserted into the GameSaver
cartridge slot. The GameSaver unit can even be transferred to another Sega or
SNES system without losing the data. The point saved is remembered for up to 30
hours using four ““AA” batteries or a Game Boy-compatible rechargeable battery
pack. Price: $49.99.

Personalized Mouse Pads

You can get your favorite pictures out of your wallet and onto your desk with a
Personalized Mouse Pad. Send your photograph, drawing, or computer art to
V.I.P. Communications (P. O. Box 35790, Tucson, AZ 85740), and they will
professionally reproduce your image on a mouse pad using state-of-the-art laser
printing technology. Computer artwork can be reproduced directly from postscript
files. You can also advertise your business by putting the company’s logo on
mouse pads that are distributed to new or existing clients. All original photos, art,
or disks will be returned with the order. Price: $19.95 each in small quantities;
large orders are discounted.

wwWwW.americanradiohistorv.com


www.americanradiohistory.com

Motion Sensor Security Light

Bell-shaped lamp holders add a distinctive look and increased lamp protection
to the Reflex Designer Motion Security Light Model SL-5315 from Heath Zenith
(455 Riverview Drive, P. O. Box 1288, Benton Harbor, M1 49022). The fixture
senses heat in motion, and produces a sudden shower of light to startle intruders or
unwelcome guests. A selectable dusk timer turns lights on for up to four hours
after dusk. Users can also turn the lights on at night from a standard wall switch.
At daylight, the sensor resets the unit to the automatic motion-sensing made.
Another safety feature is the selectable security flasher, which sets the lights
flashing when motion is detected in the sensor’s field. The user can choose the
amount of time (from one to 20 minutes) before the unit automatically stops
flashing. The security light controls two 150-watt floodlights and detects motion as
far as 70 feet away. Three overlapping detection zones provide an effective
coverage area of up to 4000 square feet. Price: $35.

Cordless Digital Answering System

The Cordjess Digital Answering System 5650 from AT&T (Consumer Products
Division, 5 Wood Hollow Road, 3Ll11, Parsippany, NJ 07054) combines a cord
less telephone and a digital answering system in one unit. Users can retrieve
messages remotely from either the cordless handset or any touch tone phone. The
answering system records incoming messages and an outgoing announcement on
a memory chip with 26 minutes of recording time. The 10-channel cordless
telephone features a speakerphone with dial in the base, two-way page and
intercom, and nine-number memory. Price: $259.

Plain-Paper Printer/Fax/Copier

Home offices are notoriously short on space, so multifunction devices are
particularly appealing. The PFC Model KX-SP100 from Panasonic Communica-
tions & Systems Company (Two Panasonic Way, Secaucus, NJ 07094) fits the bill,
serving as a plain-paper printer, Fax, and copier in one compact unit. With its
unique, upright design, the PFC can fit on a desk beside a computer and doesn’t
require additional office furniture. The unit's telephone/Fax switch eliminates the
need for a dedicated phone line for the Fax. The Energy Star-compliant PFC saves
on electricity by cutting down the number of office machines drawing power. And
having the copier, Fax. and printer right on the desk allows workers greater privacy
and control over their documents. The printer is a full-featured, laser-quality (300-
dpi) personal page printer with a 70-page input tray that holds either letter- or
legal-sized paper. The plain-paper Fax features a 10-page automatic document
feeder, auto-reduction mode, and a journal-print function that lists the last 35
transmissions and/or receptions. It connects to a desktop phone and such Fax
functions as speed dial and redial are accessed directly from the phone’s handset.
The PFC will accept an incoming Fax while the printer is in operation and store up
to 18 pages (or up to 104 pages with optional RAM expansion boards) in memory
for later retrieval. As a copier, the PFC features a 10-page automatic document
feed; medium, light, and dark settings; and fine and halftone modes. Price: $999.

Entry-Level AM/FM Stereo Tuner

The TX-480 is the first entry-level AM/FM tuner from Yamaha Electronics
Corporation, USA (6660 Orangethorpe Avenue, Buena Park, CA 90620) to
feature rotary electronic tuning. Other convenience features include preset ex-
change, which allows a user to easily change or reassign any or all of the 40 preset
stations, and a three-way, multi-status station name display. Incorporating
Yamaha's “Alpha” (Absolute Linear Phase IF) circuitry, the TX-480 offers
improved selectivity without sacrificing linearity. High adjacent-station rejection
is important in urban areas where stations might impinge on each other’s pre-
scribed frequency. A wireless remote control is available optionally. Price: $199.
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Pioneer Bodysonic Speaker

Sony Handycam with LCD Screen

“Bodysonic” Car-Audio Speaker

Pioneer Electronics’ (2265 East 220th Street, Long Beach, CA 90810-1639)
BSS-C1 Bodysonic Speaker System allows consumers to “feel” the music play-
back of their car-audio systems. The speaker, which is designed primarily to
improve bass sound reproduction and listening enjoyment in the noisy environ-
ments found in convertibles. hatchbacks, and sport utility vehicles, fits onto the
backs of driver and passenger seats. The system consists of a small, easily
installed amplifier unit, a remote control, and the seat-fitting speaker pad. Price:
$300.

Camcorder with Built-In Color Monitor

Sony's (1 Sony Drive, Park Ridge, NJ 07656) CCD-FX730V Handycam 8mm
camcorder allows users the choice of framing their shots on a three-inch color
LCD screen or by using the camcorder’s traditional viewfinder. Video footage can
be played back immediately using the built-in LCD screen and speaker. or by
connecting the camcorder to a TV to view the video on a larger screen. The LCD
monitor is mounted on the side of the camcorder, where it can be folded out when
needed. The screen can be tilted and turned, allowing users 10 capture shots from
difficult or unusual angles. When not in use, the LCD folds flush against the side
of the camcorder. The CCD-FX730V also features an optical 12:1 variable-speed
power zoom; four-mode program auto-exposure control; age insert, an electronic
calendar that can automatically update and superimpose age information for up to
three children; quick record. to begin recording in one-fifth of a second: an audio/
video digital fader; and AFM hi-fi sound. Price: $1099.

Muiti-Room Music Center

The Beocenter 9300 from Bang & Olufsen of America, Inc. (1200 Business
Center Drive, #100, Mt. Prospect, 1L 60056) is a remote-controlled, compact
music center that offers multi-room communication. k contains an FM/AM radio,
astereo amplifier, an auto-reverse cassette recorder, and a compact-disc player in a
single, elegant cabinet. The slender, tapered cabinet, which is surfaced in highly
polished aluminum and black glass, features “*sensi-touch’ glass panels instead
of conventional buttons or knobs. Proprietary operational menus controlled by a
microcomputer work as a **guided tour” of all functions including timer program-
ming—with 1S events for timed play and recording of all internal sources—for
one-time or multiple programs for different times and days of the week. Two pairs
of passive Beovox loudspeakers or up to ten pairs of Beolab powered speakers can
be connected to the Beocenter 9300 for home-theater or multi-room use. Line-in
and -out connectors allow the addition of accessory equipment such as surround
sound processors. Price: $2995.

MPEG Muitimedia Plug-in Board

ReelMagic from Sigma Designs (46501 Landing Parkway, Fremont, CA 94538)
is the first consumer-priced MPEG playback card for the PC. Based on the MPEG
standard for compression, ReelMagic decompresses video and audio in real time,
allowing up to 74 minutes of full-screen, full-motion video and CD-quality audio
sound to be played from a standard CD-ROM drive. More than 50 ReelMagic-
compatible titles will be ready by Christmas. Scheduled for shipping this past
summer were 20 new titles, including Space Ace from ReadySoft, Return to Zork
from Activision, Lord of the Rings from Interplay Productions, World Cup Soccer
from CD-Vision, Sporting News Football from Compton’s NewMedia, and World
Atlas and 20th Century Video Almanac from The Software Toolworks. ReelMagic
can also play Video CD movies on S-inch discs. Price: $449 with 16-bit DSP
sound controller.
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Buy it or build it, because you’ll need one in this information age.

hile the telecommunica-
tions revolution started way
back when the telegraph

was hot, itis far from over. The fact that
Fax’s and modems are migrating from
the work place to the home is evi-
dence that the battle field is only get-
ting larger.

If your home, office, or home-office
communications hardware is growing
Qs a result (an answering machine
here, a Fax there), you are likely to
encounter an installation problem
sooner or later. For example, you
might load the phone line with too
many devices. Its also possible that
one of your phone-line jacks has its
polarity wrong and will cause trouble
with a newly purchased device.

Of course the phone company will
gladly service your needs, but you
must pay an extra monthly fee, every
month, whether you place a service
call or not. Alternatively, you can
maintain your internal phone lines
yourself. For that you'll need two
things: some idea of how a phone
works, and a phone-line analyzer.

You get both of the above with the
Elenco Model 400K Telephone Line
Analyzer kit, available for $21.50 from
Elenco Electronics (150 West Car-
penter Ave., Wheeling, IL 60090-6062:

Tel. 708-541-3800). It comes with a
thorough tutorial on phone tech-
nology, and everything you need to
build an analyzer. For those who
would just like to use the analyzer with-
out having to build it or understand its
workings, it is available pre-as-
sembled, without a tutorial, for $33.25
as the Model 400.

Regardless of which model you
choose, the analyzer is novice-friend-
ly. For all but one of the tests it per-
forms, you simply plug a phone into
the analyzer’s front-pane! jack, and
plug the analyzer (which comes with
its own cord) into a phone-line jack. It
only has one control: a two-position
switch thatyou set according to which
testyou're performing. The test indica-
fors are a simplified meter (which has
colored “regions” instead of a num-
bered scale) and an LED used to indi-
cate polarity.

Use. To give you an idea of the ana-
lyzer's usefulness, let's discuss the tests it
performs. First, there is a “line test” that
detects overloading from a defective
phone or shorted wiring. During that
test, an overload is indicated by a low
reading on the meter. Also, if the unit’s
polarity LED lights up, it means the
phone-line wires are reversed, which
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can cause problems for some equip-
ment.

Second, a “ring test’ determines
whether a phones ringer, the phone
line, or line loading is to blame for a
lack of audible ringing. To do that, the
meter is used fo rate the quality of the
incoming ring signal. That test is very
useful, as it is easy to misconstrue
missed calls as a telephone-compa-
ny problem, when in fact you've just
gottoo many telecom goodies onthe
line.

Third, a“loop test” helps you find out
if the problem is in your internal wiring
or in the outdoor phone line. That is
obviously a must for determining the
responsible party.

Last, a “telephone-cord test” allows
you to check phone cords for ipose
connectors and such. For that, the sus-
pect cord is left connected to the wall
jack of the phone line, and the other
end is plugged into the analyzers
front-panel. Next, the cord of the ana-
lyzer is plugged into the phone. If the
meter reading varies while the sus-
picious phone cord is jiggled, the
cord is bad.

To expedite the fests, the documen-
tation contains both simplified and
detailed instructions. The simplified in-

(Continued on page 89)
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By John J. Yacont}.‘

Technical Editor,
Windows Mageazine

Temperature-
Controlled
Circuits

ver the |ast three

months, | covered
enough ground to explain
the concepts of current
and voltage (or potential),
as well as other electrical
phenomena. As promised,
this month |l explain resis-
tance and its relationship to
~urrent and voltage. To
please the more sawy
readers, I'll also present
letters containing some

__THINK TANK

to flow (like current) from
the outlet of the pump (the
negative battery terminal),
through the pipes (wires),
and back to the pump’s
inlet (the positive battery
terminal).

Now let's upset that har-
monious picture by placing
a valve somewhere along
the pipe network. If we par-
tially close the valve, the
current decreases and the

R | temperature-sensing cir- pressure difference be-
{ cuits. tween the pump’s inlet and
120-VAC
. FAN SUPPLY
. a
+12Vv = —I
i s
< RS
&
8 10K N
10K LED1 TTRRE
R.S.271-110 500K i
( ) 2 > FAN RUN
R1 | TIME
10K 3 feiia
10-TURN &= [T 741, 356,
THRESHOLD OR TLO71 il
= R9
g R6 1.5K
& T R4 10K Gt MOTH .
tok O = LED2  |cELiNG (s
(R.S.271-110) | = FAN S
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Fig. I. This circuit measures temperature differences, not temperature. Once the difference passes
a certain threshold, the timer is triggered, activating the solid-state relay.

Let me start by re-intro-
ducing last month’s “water-
in-a-pipe analogy.” In that
analogy, water represents
electrons, the flow of water
is current, a series of pipes
are like a wire, a water
pump is a battery, and the
difference in pressure be-
tween the pump’s inlet and
outlet is the battery’s
voltage.

Lets say the pump’ inlet
and outlet are connected
fo the ends of a series of
pipes. If the pipes and
pump are full of water, turn-
ing on the pump (battery)
causes the water (electrons)

outtet increases. In fact, the
change in pressure is pro-
portional to the change in
water current. The action of
the valve on water current
(or electron current) and
pressure (i.e. voltage) is so
precise, we can give it a
name. In fluid dynamics it's
called “pressure head,” but
in electronics it's called “re-
sistance.”

Of course, the rela-
fionship between
resistance, current, and volt-
age didn't go unnoticed by
early scientists, and led to
the famous equation:

R=FE/

ww\w_americanradiohistorv.com

That relationship is called
"Ohm’ Law,” and resistance
is measured in units called
“ohms.” Both are named iP
honor of a pioneering sci-
entist. That law is perhaps
the most fundamental rule
in all of electronics. All hob-
byists commit that rule to
memory as a matter of
course.

In next month’s column
we'll discuss our first com-
ponent: the “resistor.” Il
describe its effect on cur-
rent flow, and some of the
different types of resistors
you're likely to encounter,
Now, its letter time.

FAN ACTUATOR

In a building with high
ceilings, which is heated
with a wood-burning stove,
a ceiling fan was installed
fo circulate the heat. But
the fan had to be manually
switched on when the stove
was lit. Since I'm a bit lazy
at times, | built this circuit
(see Fig. 1) to automate the
fan.

The op-amp, U1, is
placed in a comparator
configuration with two ther-
mistors—one located at the
ceiling, one at the floor. The
IC senses the temperature
difference between the.
ceiling and floor, but is un-
affected by the overall
room temperature. When
the temperature differential
increases, the upper ther-
mistor will decrease in
resistance, eventually caus-
ing the voltage at pin 2 of
U1 to exceed that at pin 3.
That causes the output of
U1 to go low and frip the
timer, which adds hysteresis
to the op-amp’s output,
preventing the motor from
chattering. When tripped,
the timer activates the relay,
which activates the fan.
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provide an accurate activation temperature, this circuit will turn

w the trip point set by R2. Use a

10k resistor in place of the thermistor to calibrate it for 32°F activation.

The vertical position of
the thermistors, and the
threshold trim control (R1),
will affect how sensitive the
circuit is to a temperature
differential. The timer con-
frol (R2) will affect how
often the system cycles as
the room approaches tem-
perature equilibrium.
Although I'm sure a bit of
frial-and-error adjustment,
will be necessary, for a sin-
gle floor, the thermistor
connected to the 12-volt
supply should be placed
near the ceiling, but away
from the fan, and the other
thermistor should be
placed beneath it, a few
feet above the floor.

—David L. King,
Chicago, IL

Although David didn't
provide more information
on the solid-state relay he
used, thats not too much of
a drawback since you'll
have to specify one to
meet your own needs any-
way. Just find one that
handles the load current
you have in mind, and re-
quires a 12-voit DC input
signal.

The circuit might be
useful for me. | have gable
fans, controlled by a ther-
mostat, that remove hot air
from my attic when the
temperature in the attic is
high. They work on the the-
ory that there is cooler air
under the eaves that will
replace the hot air. Of
course, if the air entering
the eaves isn’t that much
cooler, its hardly worth
keeping the fans on. The
circuit could keep the fans
from activating unless its
truly beneficial.

FREEZE SENSOR

This circuit activates a
heater fo hold the temper-
ature a little above 32°F |
use it during Northern Mich-
igan winters to prevent
freezing in water pipes, efc.

Diodes D3 and D4, which
are forward biased, estab-
lish an operating voltage of
about 1.65 volts across the
bridge. That ensures that
the small thermistor bead
operates without any ap-
preciable self-heating.

The diodes at the output
of the 741 ensure crisp, sure

turn-on operation. Capaci-
tor C2 was added fo
prevent relay chatter or
buzz as the circuit slowly
comes on. Make sure, for
heater applications, that
the relay contacts can han-
dle the current required by
your heater. Also, precision
(1%-tolerance) resistors
should be used for the
bridge circuit.

Be careful with the fine
thermistor wires. | used small
heat-shrink fubing and ep-
oxy to attach it to an old
ball-point-pen case so the
thermistor just protrudes out
one end. At the other end, |
attached approximately 6-
feet of 2-conductor cable
with an RCA plug to mate
with J1. In operation, don't
position the probe directly
in front of or too close to
the heater, as that causes a
short cycling rate.

For quick calibration, re-
place the thermistor
assembly with a 10K 1%
resistor connected across
an RCA phone plug, then
set the 15-turn frimmer po-
tentiometer, R2, to just light

LEDA. The resistor simulates
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the thermistor’s value of ap-
proximately 10K at 32° F
That way you don't have to
wait for freezing tempera-
tures to set the unit.

—Roger W Hamel,
Cedarville, M!

Very nice work. | would
recommend that the cal-
ibration resistor replace the
thermistor at the far end of
the cable, not at the bridge
end. The reason for that is
fo take the cable resistance
into account during cal-
ibration. Also, be sure to use
heavy-gauge wire for all AC

connections as appropriate.

THERMOSTAT CIRCUIT

| have been experiment-
ing with femperature-
control circuits and came
up with this differential ther-
mostat. With the compo-
nent values shown (see Fig.
3), my thermostat operates
between 32° and 86°k

| have used two sections
of an LM324 quad op-amp
configured as comparators.
The reference voltage of
each comparator is set by
two multi-turn potentiome-

(Continued on page 70)
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Never before has so much

professional information on the art

of detecting and eliminating
electronic snooping devices—and

how to defend against experienced

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

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

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

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

Foiling Information Thieves

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

You know that the Russians secretly
> installed countless microphones in the
30 concrete work of the American Embassy

building in Moscow. They converted

Popular Electronics

lanuary 1995,

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

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

Stolen Information

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

CLAGGK INC.
P.O. Box 4099 ¢ Farmingdale, NY 11735

Please rush my copy of the Countersurveillance Techniques
Video VHS Cassette for a total cost of $53.95 each (which
includes $4.00 postage and handling).

r
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|

|

1

|

|

[}

: No. of Cassettes ordered
| Amount of payment

: Sales tax (N.Y S, only)

1 Total enclosed

I Bill my (O VISA (] MasterCard
: Card No.

| Expire Date /
|

|

|

|

|

|

[}

|

|

1

[}
[

Signature
Name
Address
City

State 7P

All payments in US.A. funds. Canadians add $4.00 per VHS
cassette. No foreign orders.

o S S |
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The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling telephone
communications. In fact, do you know
how to look for a bug, where to look for a
bug, and what to do when you find it?

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

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

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

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

The Dollars You Save

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

|

|
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Build a

Telephone-Line Simulator

r. Watson, come
here; | want you.
Ever since those

famous words were spoken
over the first telephone in-
strument by Alexander Bell,
we've discovered unlimited
uses for the telephone. Now
we can communicate not
only with our trusty tele-
phone, but we can also use
PC modems, Fax machines,
answering machines, and
the like.

But those gadgets have
become complicated, and
they occasionally break
down. Testingthemcanbe a
real chore, unless you have
access to multiple phone
lines so that you can conve-
niently place test calls. Of
course, there are commer-
cial phone-line simulators
that can be used instead of
a phone line, but they can
cost several hundred dollars.

Well, with Ring-itf you can
now have a complete tele-
phone system in a box. Forget about
tying up your telephone line; simply
plug in the telephone device thatyou
want to check, and do your tests.

All of the standard telephone-sys-
tem features that you need are sup-
ported. You can ring-up telephones,
Fax machines, modems, and answer-
ing machines. Just about anything
that you can connect to a standard
phone line can be activated with
Ring It

Because the standard telephone-
call progress sounds are generated
(dial tone, busy signal, linging, etfc),
you can even use Ring-Iti to demon-
strate telephone equipment. Don't
ever tie up your home or business
phone again while you show off your
telephone products. In fact, with Ring-
Itl, it's almost impossible to tell that you
aren't using a real phone line.

You can even connect a pair of
standard phones and create asimple
phone system. In that configuration,

BY THOMAS E. BLACK

Use it to test or demonstrate

telephone equipment, to set

up vour own mini telephone

svstem, and more.

the phone on line 2 automatically
rings when the phone on fine 1 is
picked up. The lines are connected
when both phones are in use, and the
conversation ends by hanging up.

The flexibility of Ring-It! is provided
by a single-chip microprocessor,
which allows us to keep the compo-
nent count to a minimum. An on-
board ring generator provides the
precise voltages required to activate
the phone equipment, and a call-
progress tone-generator IC creates
the normal telephone-related sounds
(busy signal, ring signal, efc)).

Features. Ring-it! has five different
operational modes that can be invok-
ed through one of the front-panel-
mounted push switches. There is even
an LED readout that displays the cur-
rent mode that is in use.

The LED display is used fo indicate
mode, cycle time, and dialed-digit in-
formation. Its decimal point is illumi-

wwWWw.americanradiohistorwcom

nated only when the mode
or cycle time is shown; a de-
coded DTMF (Dual-Tone
Multi-Frequency) digit is
shown as a value without the
decimal point.

The five modes can be in-
voked by pressing the Mode
switch; the active mode is
shown in the LED display. The
modes are summarized as
follows (the bracketed value
indicates the corresponding
LED display):

¢ [n.] Normal Ring Mode

e [A] Automatic Ring Mode
¢ [b) Beep Tone Mode

e [c] Cycle Ring Test Mode
® [d] Dumb Mcode

The normal ring mode is
used when you want stan-
dard telephone-system em-
ulation. When you take the
line-1 (main) phone off-
hook, a dial tone is heard. If
you do nothing for twenty
seconds, a “reorder” sound is
heard. If you tone dial any
seven-digit phone number, the line-2
(test) phone will start to ring. When line
2 answers, the front-panel connect
LED will light up.

While you press the DTMF keys of
your phone, the corresponding digit
will appear in the LED display for up to
two seconds. Because of limitations in
our display, the * tone is shown as "A”
and the # key is shown as "F”

If you attempt to ring the test line
and it is off-hook, then o busy signal
will be heard. Please note that be-
cause it is a one-way device, line 2
can not be used fo ring line 1.

There are some shortcuts in the nor-
mal mode that can be used to ring
*he test line. For example, pressing the
main phone’s DTMF * key will imme-
diately start the ring request. The front-
panel Ring switch will also start the
ring cycle, which can be used if the
main line’s phone is not DTMF com-
patible.

The normal mode is perfect for
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demonstrating telephone equipment
such as answering machines, Fax sys-
tems, voice mail, modems, and more.
Because the standard call-progress
audio fones are heard, your demon-
stration will appear more natural to
your audience and equipment,

The automatic ring mode is similar
to the normal ring mode, except that
in the automatic mode, ringing be-
gins immediately after the line-1
phone is picked up. That operation is
sometimes called a "Ring-Down iine”
by phone-system manufacturers. if ei-
ther line is off-hook when the other is
picked up, the two lines will be auto-
matically connected together.

The automatic mode, besides
being used to test phone equipment,
is also perfect for use as a front-entry
intercom for home or office use. Place
a phone near you and one near your
entry. Be sure fo post a note near the
entry phone that instructs your visitors
to "lift the receiver for assistance.”

The beep tone mode is specially
designed for cycle testing answering
machines and other types of tele-
phone equipment. That mode does
not start until the Ring button or the
DTMF * key is pressed.

Itis not necessary to have the line-1
phone off-hook during the beep
mode. Whenever line 2 is taken off-
hook the two lines will be automat-
ically connected together and a se-
ries of repeating test tones will be
generated.

During the beep mode, the test line
automatically rings after a short ag-
justable delay (the delay is skipped on
the first cycle). If the test line is an-
swered, staggered beep tones are
played. Those tones have been de-
signed to keep avoice-controlled an-
swering machine from hanging up.
The ring-up cycle repeats (after the
requested delay) until the mode is
canceled by pressing the Mode
switch,

For exampile, if the delay is set for
thirty seconds, the device being test-
ed will be rung-up thirty seconds after
the last answer/disconnect cycle. The
testtones will be played as long as the
test line is off-hook. If the test line goes
on-hook, the delay cycle starts up
again.

The cycle ring-test mode provides
most of the features of the beep
mode, except that in the former, the
beep tones are not played and a

TABLE 1—DTMF TONE PAIRS
Low Group High Group
Column 0 Column 1 Golumn 2
; 1209 Hz 1336 Hz 1477 Hz

Fow D, 557 Az T z T
Row 1, 770 Hr 4 5 g
Row 2, 852 Hz i ] k|
Aow 3. 941 Bz ¥ 0 #

Wete:: In 16-digit DTMF, thers is an-eighih tone {1633 Hz, Calumn 5

phone must be plugged into the
main line. To start the cycle you must
pick up the phone attached to line 1.
Again, if either line is off-hook when
the other is picked up, the two lines will
be automatically connected to-
gether.

When line 2 answers, your con-
versation may begin. If line 2 hangs up
and the main phone remains off-
hook, the test line is automatically
rung up after the delay time. That cy-
cle repeats until the main phone is
hung up.

The dumb mode provides a silent
talk path and allows a manual ring.
You will not hear any call progress
tones; however, you can converse
normally.

Line-2 ringing is controlled by using
the Ring switch or the main phone’s *
key. The ring signal will follow the key
presses. Unlike the other modes, they
do not continue to ring when the keys
are released.

The dumb mode is perfect for test-
ing the basic operation of equip-
ment. And because you can conftrol
the duty cycle (cadence) of the ring
signal, non-standard equipment can
be tested for ring operation.

How it Works. A schematic diagram
ofthe Ring-It! telephone-line simulator
is shown in Fig. 1. The circuifs intel-
ligence is provided by U9, a
PIC16C57-XT/P microcontroller IC.
That chip is a member of Microchip
Technology's family of high-pertfor-
mance, low-cost 8-bit micro-
controllers.

A microcontroller is a small, gener-
al-purpose computer chip that con-
tains a microprocessor-type, Central
Processing Unit (CPU), similar to the
one found in your personal computer.
However, it also incorporates Ran-
dom-Access Memory (RAM), Read-

Only Memory (ROM), and digital In-
put/Qutput (1/0) lines. In other words,
its a complete computer system that
is housed in one IC,

Because the PIC16C57-XT/P is a
computer, it needs software to oper-
ate. The internal ROM holds the soft-
ware program, which is called
firmware. The firmware is permanently
programmed and is non-volatile,
which means that it isn't lost when
power is turned off. The RAM is used by
the program for storing temporary
data variables and state conditions.
Although there are only 72 bytes of
RAM, its more than enough for our
application.

The firmware-controlled functions,
such as ring generation, fone detec-
tion, LED and relay control, etc., are
event-driven, so all features work
seamlessly together. Unlike simple
loop-controlled programs, our soft-
ware design uses a time-based task
scheduler to control the hardwére
operations.

Installing the firmware into ROM in-
volves a process called prom burning,
and special equipmentis used to per-

“form that task. For those without the

required equipment or expertise, a
preprogrammed microcontroller is
available from the source given in the
Parts List. On the other hand, for those
ofyou who want to “roll-your-own,” we
have made the compiled object-
code file, in Intel 8-bit merged
(INHX8M) format, available on this
magazine’s BBS (516-293-2283, 8N1).
Although the software is copyright
protected, you are free to download
a copy foryour personal use. For other
uses, consuit the source given in the
Parts List.

Getting back to the circuit, U9’s
RTCC input is used to emulate an-ad-
justable-time-delay timer. The fre-
quency of the oscillator formed by
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’s the complete schematic for the Ring-It! telephone

Fig. 1. Here

microcontroller (U9) gives the unit its sop
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U11-d, UM-e, R41, and C24 can be
varied using potentiometer R35. Its re-
petition cycle is sampled by the mi-
crocontrolier and then translated by
the software into a 10- to 90-second
end-of-cycle timer. The delay feature
is used in the beep and cycle modes.

Input/Output Control. The micro-
controliers input/output control lines
are used to monitor the mode, ring,
and hook-switch switches. They also
control the LED display, line relay, and
call-progress tone generator.

Those twenty I/O lines are labeled
on the microcontroller as RAG—RA3,
RBO-RB7, and RCO-RC7. Under soft-
ware control, RA2-RA3 and RC3-RC7
are configured as outputs, RAG—RA1
as well as RB4-RB7 are configured as
inputs, and RBO-RB3 are used as both
inputs and outputs; RCO-RC2 are un-
used.

Microcontrolier-input RAO monitors
S$2 {ring) and input RA1 is used to read
$1 (mode). Software is used to de-
bounce those momentary switches,
which ensures that contact bounce
does not cause multiple operations.

Under microcontrolfler control,
RBO-RB3 can be configured to read
(inpuf) the decoded DTMF codes from
U7.They can also output call-progress
tone codes to U8 or LED codes to U10.
We will discuss the DTMF decoder,
call-progress generator, and LED in-
terface in just a moment.

The direction of those four I/O data
bits is also accompanied by micro-
controller outputs RA2 and RA3. Nor-
mally low bit RA2 is set high to read the
DTMF values. Normally high bit RA3 is
set low to write the current call-pro-
gress tone code into US.

The RB4 input is normally low, but
goes to a logic high when a valid

DTMF is detected. The microcontroller
uses that signal to determine when to
decode a new DTMF digit.

The RB5-RBé inputs are used to
monitor the line 1 and line 2 optoiso-
lated, loop-current hook switches (U2
and U1 respectively). Those act as nor-
mally open switches and detect
when the attached telephones have
been taken off-hook. For example, if
line 2 is off-hook, current will flow
through optoisolator U1s input, which
will force its output at pin 4 low. The
microcontroller can read the output
of U1 and U2 and act appropriately.

The input at RB7 is used to read the
circuit-board mounted, power-up
configuration jumper, JU1. If the
jumper is not installed, Ring-H! will de-
fault to the normal (n) mode upon AC
power up. If the jumper is installed, the
automatic (A) mode will be used as
the power-up default.
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Fig. 2. The bulk of the circuitry is located on the main PC-board. The foil side of that

board is shown here.
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Fig. 3. Here is the foil-pattern for the main hoard’s component side.

The RCO-RC2 port bits are unused.
The RC3-RC7 bits are configured as
outputs and are used o control the
line relay, ring-voltage generator, and
CPC pulse. When used in conjunction
with the RBO—RB3 output bits, they can
send new LED display values o U10, a
74HC259 8-bit addressabie latch.

LED Display. Microcontroller output
bits RBO-RB2 and RC3-RC4 are used
fo control the single-character, seven-
segment LED display, DISP1. (Note that
the display actually has eight seg-
ments if you count the decimal point)
Like most LED readouts, it was origi-
nally designed for displaying numbers
0-9. But by using a combination of
upper and lowercase. and a little
imagination, it is possible for us to get
a limited number of alphabetic
characters.

We use the alpha characters fo dis-

play the current test mode and some
of the DTMF tone values (+ and #). As
mentioned earlier, the = and # DTMF
characters are not displayable, so we
show them as "A” and "F"

The LED segments are enabled by
the addressable latch, U10. The micro-
controller uses RBO—RB2 to address
which of eight LED segments are to be
modified. The RC3 output selects how
the LED segment will be illuminated
(on/off) and RC4 latches the ad-
dressed value.

To update the display, the micro-
controller must step through ali eight
bits of U10 and set or clear them as
required. Of course, that is done so
fast that it appears to happen as a
single action. Eight 330-ohm series re-
sistors are used to safely limit the cur-
rent into each segment of the display.

Ring Generator. Microcontroller

Wwww.americanradiohistorv.com

output-bit RC5 is used to provide the
20-Hz frequency used by the step-up
ring-voltage tfransformer, T2. Because
American and many foreign phone
companies use 20-Hz ring frequen-
cies, we have provided the same in
the Ring-If! design. Note that some
low-end commercial tfelephone sim-
ulators use 60-Hz ring frequencies be-
cause they are easily derived from the
AC power line. However, some phone
equipment will not operate correctly
with them. To maintain compatibility
with all standard telephone equip-
ment, a software-controlled, standard
90-volf AC, 20-Hz ring generator is
used.

The 20-Hz generator provides relia-
ble ring activation for at least two
standard telephones. The high volt-
age (approximately 90 volts AC) is
generated by T2, a step-up ring-volt-
age transformer, which is driven by
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Fig. 4. For better performance, the
power-supply circuitry is located on a
separate board. The foil side of that
power board is shown here.

push-pull power transistors Q3 and
Q4. Because square-wave-derived
rng voltages are used, some spe-
cialized telephone equipment may
not respond correctly. However, all
standard telephone equipment will
work with the unit.

Please note that T2 is used “back-
wards” in this circuit. That is, the low
voltage input is at its secondary and
the output is taken from the trans-
former’s primary.

Calling-Party Control. To help dis-
connect some telephone equip-
ment, Ring-It! uses a method called
CPC (calling-party control). On most
phone lines, the phone voltage is in-

DANGER-HIGH VOLTAGE !
o ®

[
® o

J

le————1-3/4 INCHES ——— =

Fig. 5. The component side of the power
board is shown here full size.

terrupted for a few hundred millise-
conds after the phone call ends. That
causes a current-interruption puise
that is sensed by some devices such
as answering machines, which
causes them to disconnect imme-
diately.

Microcontroller port bit RC7 is used
to control the CPC pulse. Normally
low, that bit will be set high for about
8500 ms to tumn on optoisolator U12,
which shuts down voltage regulator
U3. Because U3 supplies the talk volt-
age to the phones, when it tem-
porarily shuts down, the attached
phone equipment senses a CPC in-
terruption. The CPC feature can be
disabled by removing the JU2, the
CPC-configuration jumper.

Line-Connect Relay. While the
phone lines are idle or during line-2
ringup, microcontrolier port pin RC6 is
a logic low and relay K1 is de-ener-
gdized. That places T2, the high-volt-
age ring transformer, in series with line
2. That allows power for the talk path
and/or microcontroller-controlled
ring voltage.

Energizing relay K1 connects the
two phone lines together and dis-
ables the ring-voltage signal path.
The relay is switched whenever port
pin RC6 is a logic high.

You can monitor pin 12 of U11 if you
have an application that needs to
know when the two lines are con-
nected. That signal is available at the
external-control output (labeled ex
cmrL on the schematic) and is a logic
low when the relay is energized. It
could be used to turn on an external
audio source, relay, or whatever. It is a
TTL-compatible signal and can sink or
source about 10 mA,

DTMF Decoder. Decoding the di-
aled phone-number digits is a simple
exercise because of the use of the
industry-standard M-8870 DTMF tone-
receiver for U7. That popular IC is
made by the Teltone Corporation,
Mitel Semiconductor, and others.

" The receiver decodes only DTMF-
type telephone digits; rotary-pulse-di-
aled digits are ignored. The DTMF fea-
ture allows you to conveniently test
the tone dialing feature of your phone
equipment.

As long as a DTMF tone is present
the display will show its value; speed
dialers may operate too quickly to al-
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low adequate viewing. To help see
some very short DTMF digits, the mi-
crocontroller extends the viewing'
time of the last digit for about two
seconds.

The DTMF encoding. standard de-
fines up to 16 dual-tone combina-
tions, but standard phones only
generate 12 of them. In a telephone,
those 12 keys are arranged in four
rows and three columns, and those in
a given row or column have one tone
in common.

For exampile, if you press the 3 digit,
Qa 697-Hz tone and a 1477-Hz tone are
combined. Seven frequencies are in-
volved in standard DTMF generation
and they are separated into two*
groups. The row information is called
the low group and has the frequen-
cies that range from 697 Hz to 941 Hz.
The column information is called the
high group and it covers frequencies
from 1209 Hz to 1477 Hz. Table 1 shows
the layout of the DTMF tone pairs.

DTMF Decoder U7 incorporates
switch capacitor filtering to separate
the low- and high-frequency tone
groups. Qualified DTMF digits are de-
coded into a four bit code as shownin
Table 2.

Call-Progress Tone Generator.
Phone-company generated sounds
that are heard on the phone, such as
dial tone, busy signals, telephone
ringing, etc., are considered comfort
tones. They are present only to con-
firm the progress of the telephone
call. Athough foreign countries use
similar tones, they are slightly different
than those heard in the US. In Ring I,
the comfort tones are largely pro-
duced using U8, a Teltone Corpora-
tion M-991 call-progress tone-gener-
ator chip.

Actudlly, Ring-It uses both software
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PARTS LIST FOR THE TELEPHONE-LINE

SEMICONDUCTORS

Ul, U2, Ui2—PS2501-1 optoisolator
(NEC), integrated circuit

U3-LM3I7T 1.2—37-volt adjustable
regulator, integrated circuit

U4—LM7812 12-volt regulator.
integrated circuit

U5—LM7805 5-volt regulator,
integrated circuit

U6—LM358N low-power dual op-
amp, integrated circuit

U7—M-8870, CMOS DTMF
receiver (Teltone Corporation),
integrated circuit

U8—M-991, CMOS call-progress
tone-generator (Teltone), integrated
circuit

U9—PIC16C57-XT/P CMOS 8-bit
microcontroller (Microchip
Technology). integrated circuit

U10—74HC259 or 74HCT259
CMOS addressable latch,
integrated circuit

Ull—74HCT14 CMOS hex inverter,
integrated circuit

QI, Q2—PN2222 NPN transistor

Q3—TIP110 NPN Darlington
transistor

Q4—TIP115 PNP Darlington
transistor

BRI—1 amp, 50 P1V, bridge rectifier

D1, D9—IN914 or IN4148 general-
purpose silicon diode

D2-D8—1N4001 silicon rectifier
diode

DISP!—7-segment LED. 0.56-inch.
common anode, RH decimal point

LED1—Green LED, T1¥% size

RESISTORS

(All fixed resistors are Ys-watt, 5%

units unless otherwise specified.)

R1,R9 ,R17-R20. R26—100,000-
ohm

R2, R10—75-ohm

R3, R13, R23, R29—1000-ohm

R4, R6—220-ohm, 2-watt, metal
oxide

R5—300-ohm, 2-watt. metal oxide

R7, R25, R31-R33, R36-R40—330-
ohm

R8—7,500-ohm

and hardware to create the call-pro-
gress tones, Under microcontroller
control, U8 can simulate a number of
the audio tones that are normally
heard while using a phone. Some of
the sounds are composed of two fre-
quencies mixed together; others are
simple single tones. Table 3 lists a few
of the four bit codes thatare sentto U8
to create the call progress sounds.
Because the tones may need to be

Ril, R22—100-ohm

R12—not used

R14—100,000-ohm, trimmer
potentiometer, PC mount

R15. R16. R24, R27. R28, R34,
R41-—10.000-ohm

R21—300,000-ohm

R30—2.2-ohm

R35—10,000-ohm. potentiometer,
panel-mount, lincar-taper

CAPACITORS

Cl, C4, C5—0.47-pE 50-
WYVDC.radial-lead. electrolytic

C2, C3, C6. C23—I10-uFE 16-
WVDC, radial-lead, electrolytic

C7, C8—470-p.E 35-WVDC, radial-
lead, electrolytic

C9—470-pF, 50-WVDC. radial-lead.
electrolytic

C10-C13. Cl16, C18-C21—0.1-pE
50-WVDC. radial-lead,
monolithic-ceramic

Cl4, C15, C17—27-pF, ceramic-disc.
sce text

C22—2200-p.E 16-WVDC, axial-
lead, electrolytic

(C24—0.01-pF. radial-lead, polyester

ADDITIONAL PARTS AND
MATERIALS

K1—DPDT relay, 12-VDC coil. DIP
Package. P&B T83S11D212-12,
Aromat DS2YE-S-DCI2V, or
similar

S1. S2—SPST switch, normally
open, momentary-contact
pushbutton, pancl mount

T1—Telephone-coupling transformer,
600-ohm:600-ohm. PREM
Magnetics SPT130 or equivalent

T2—Ring transformer. split bobbin,
dual 115-VAC primary to dual 6.3-
VAC secondary. Magnetek/Triad
FS12-200ror equivalent

T3—AC power transtormer, split
bobbin. dual 115-VAC priamary to
dual 14-VAC secondary, Magnetek/
Triad FS28-200 or equivalent

XTAL1—4.00-MHz crystal, HCI8 or
HC49 package, or 4.00-MHz
ceramic resonator, see text

gated on and off, such as in @ busy-
signal pattern, the microcontroller
must occasionally get involved. To
create the cadence heard in the ring
and busy tones, the microcontroller
must set pin 13 of U8 to a logic high to
mute the audio during the silent peri-
ods. Our task-based software pro-
gram is used to schedule those time
sensitive operations.

The progress tones are generated

SIMULATOR

XTAL2—3.5795-MHz crystal, HC18
or HC49 package J1. J2—RJl1 6/2
or 6/4 modular telephone jacks

F1—0.5-amp fuse. 5 X 20 mm

Printed-circuit boards. 1C sockets.
right-angle socket. fuse clips
(Keystone 3521 or similar), AC
line cord and plug, enclosure. heat
sinks, wire, solder. etc.

The following parts are available
from: Digital Products Company,
134 Windstar Circle. Folsom. CA
95630; Tel./Fax:-916-985-7219:
Complete Ring-It! kit, including
pre-programmed microcontroller,
PC-board set. relay, transtormers,
IC’s, resistors, capacitors, seven-
segment LED socket,
documentation, etc. (case not
included); $145.00. Basic Ring-It!
kit. including PC-board set,
programmed microcontroller,
complete documentation; $53.95.
Transformer/relay kit, including
KI. T}, T2. and T3; $38.95. Hard-
to-get IC kit. including U1, U2,
U7, U8. Ui0, Ull, U12; $24.50.
Printed-circuit board set; $34.95.
Programmed PIC16C57-XT/P
microcontroller (licensed copy),
$20.00. Seven-segment LED
socket; $3.75. Complete
documentation package with
schematic; $6.00. Software disk.
R1.0OBJ object code, INHX8M
format (disk provides single-use
license; specify 3.5- or 5.25-inch
size); $8.00. Please add $6.50
($14.00 Canada) to all kit orders
and $5.00 ($9.50 Canada) to all
component/documentation/software
orders for shipping and handling.
Other countries, please write/Fax
for shipping information.
California residents must add local
sales tax. Checks, money orders.
Visa, Master Card, and Discover
accepted; checks must clear before
shipping. Payment in U.S. funds
only.

whenever pin 13 of U8 is at alogic low.
Because the four-bit code is latched
at the falling edge of waveform pre-
sented to pin 13 of U8, the RBO-RB3
bits can be immediately freed for use
by the DTMF receiver or the LED dis-
play latch.

Power Supplies. There are three dif-
ferent low-voitage, DC power sup-
plies in the design. Common three-
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TABLE 3—CALL-PROGRESS-SOUND CODES

Tone Frequency D3 D2 - D1 Do
Dial 350/440 0 0 0 0
Special 400/oft 0 0 0 1
Alert 440/off 0 0 1 0
Ring 440/480 0 0 1 1
Busy 480/620 0 1 1 0

terminal IC regulators are used to de-
rive the required digital, analog, and
talk-path power.

The digital logic and analog circuit-
ry is powered by LM7805 (U5) and
LM7812 (U4) fixed voltage regulators.
Those popular devices provide excel-
lent voltage regulation and have in-
fernal over-current and over-temper-
ature protection.

The power supply uses a center-

B

tapped, full-wave rectifier design that
begins with diodes D3 and D4. Ca-
pacitor C8is used as abulk filter to the
raw DC (about 16-20 volts DC) before
being applied fo the IC regulators.
Regulator US provides 5 volts DC for
the digital logic and U4 provides 12
volts DC for the relay and analog cir-
cuitry.

We only need a few hundred milli-
amps of current to operate the circuit-

ry. so either the 0.5-amp {78 Mxx) or 1-
amp (78xx) type regulators can be
used. Because they are series-pass-
type regulators, they can run very
warm while in operation. You must use
a heatsink on U5 to maintain a com-
fortable operating temperature.

The stmulated phone-line talk-path
power (“battery” voltage) is provided
by an tM317 IC (U3), another popular
three-terminal regulator. Unlike the
78xx-series regulators, that device
can provide an adjustable range of
voltages as selected by resistors R7
and R8. The chosen resistor values set
the output to about 29 volts DC. Al-
though most phone lines use a 48-voit
DC talk voltage, our 29-volt DC supply
will work correctly with all standard
telephone equipment.

The talk supply begins with rectifier
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Fig. 6. Use this parts-placement diagram when mounting components on the unit’s

main board.
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BR1, the full-wave bridge, which con-
verts the incoming low-voltage AC to
unregulated DC (about 36-volts DC).
Capacitor C9 is used to bulk filter the
raw DC voltage before it is applied to
the regulator.

You may also notice that the reg-
ulators apJ terminal is connected to
optoisolator U12. That optically iso-
lated switch is used to shut off the volt-
age regulator during the CPC
(calling-party control) pulse. When
enabled by the microcontroller, U12
reduces the talk voltage to about 1.2-
volts DC, which is low enough to simu-
late the CPC condition.

Construction. Although Ring-it! is a
fun project to assemble, it certainly is
notfor beginning electronics-kit build-
ers. If you don't have experience with
CMOS ICs and PC-board assembly,
please obtain help before starting.

We have provided PC foil patterns
for the main board (Figs. 2 and 3) and
the power board (Figs. 4 and 5) so that
you can etch your own boards if you
wish. You may find it more convenient
to purchase a commercial-quality PC
board from the source listed in the
Parts List. If you do purchase the
board, do not clean it before solder-
ing; the boards available from the
supplier have a special fin plate coat-
ing that prevents oxidation.

The parts-placement diagrams for
the two boards are shown in Fig. 6
(main board) and Fig. 7 (power
board). The AC transformer (T3) and
fuse (F1) are installed on the power
board: the bulk of the remaining com-
ponents, including all of the digital cir-
cuitry, are installed on the main
board. Among other things, the fwo
board approach was used to pro-
mote safety. Always exercise caution
when working near the power board’s
high voltages.

Use a 25-47-watt soldering-iron;
temperature-controlled irons set to
700°—800° work best. Do not use a sol-
dering gunt Use only rosin-core solder
with a 60/40 tin/lead content.

Part substitutions are not recom-
mended. Use the components shown
in the Parts List and only substitute
those that you know are exact re-
placements. For correct cycle-delay
operation, do not substitute U11 with a
non-HCT type IC.

Use care in handling the IC’s; they
are CMOS devices and are sensitive
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Fig. 7. The power board is set up for
117-volt operation, but can be modified
for 220-volt use by cutting traces and
adding jumpers as described in text.

to static. They can be damaged
through mis-handiing!

Component XTAL1 can be either a
quartz-type crystal as specified, or a
ceramic resonator. Delete capacitors
C14 and C15 if using a ceramic reso-
nator with built-in capacitors.

Use a socket to mount the micro-
controlier (U9). A special right-angle
IC socket (made by Vertisocket and
available from Digi-Key Electronics,
701 Brooks Ave. South, PO Box 677,
Thief River Falls, MN 56701-0677; Tel.
800-344-4539) is used at DISP1 to ver-
fically mount the seven segment LED
for proper viewing. Sockets shouid be
used for the other IC’s, but are not
absolutely required. Install two-pin
headers with shorting blocks at the
JU1 and JU2 positions.
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