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Electronics Paperback Books

[JBP248—TEST
EQUIPMENT CON-
STRUCTION
$5.95. Details con-
struction of simple, in-
expensive, but ex-
tremely useful test
equipment. AF Gen,
Test Bench Ampl, Au-
dio Millivoltmeter, Tran-
sistor Tester and six ‘=

GREAT PAPERBACKS AT SPECIAL PRICES

0O BP267—HOW TO
USE OSCILLO-

Howto Use
Ouliomoree 'SCOPES AND
Swemet  OTHER TEST EQUIP-

MENT ..... $6.95. Mas-
tering the oscilloscope
is not really too difficuit.
This book explains all
the standard controls

=T J and functions. Other
T equipment is also de-

[J BP265—MORE
ADVANCED USES |
OF THE MULTI- |
METER ..... $5.95. Use

these techniques to |
test and analyze the |

performance of a varni-
ety of components.
Also see how to build |
ad-ons to extend mult- |
meter capabilities.

more.

[] CMOS1—CMOS POCKET GUIDE 1 .....
$18.95. Works like the TTL Guides but covers
all commonly used CMOS standard devices.
Six major sections. The first shows the device
schematic. Next is a brief description of the
component and is followed by full operating
details. The fourth section lists major applica-
tions, while the 5th and 6th sections present
essential data for that device and a list of the
relevent manufacturers. The final two sections
are a valuable cross-reference.

scribed.

[1 BP299—PRACTICAL
ELECTRONIC FILTERS
..... $6.95. Presents a doz-
en filter-based practical
projects with applications in
and around the home or in
the constructor’s workshop.
Complete construction de-
tails are included.

[1 BP249—MORE
ADVANCED TEST
EQUIPMENT CON-
STRUCTION
$6.95. Eleven more
test equipmeént con-
struction projects.
They include a digital
voltmeter, capacitance
meter, current tracer
and more.

[J BP256—INTRO TO
LOUDSPEAKERS

. AND ENCLOSURE

DESIGN ..... $5.95. We
explore the variety of
enclosure and speaker
designs in use today.so
the reader can under-
stand the principles in-
volved.

(1 BP245—DIGITAL
AUDIO PROJECTS
..... $5.95. Practical cir-
cuits to build and ex-
periment with. In-
cludes A/D converter,
input amplifier, digital
delay line, compander,
echo effect and more.

[1BP247—MORE
ADVANCED MIDI
PROJECTS ..... $5.95.
Circuits included are a
MID1 indicator, THRU
box, merge unit, code
generator, pedal, pro-
grammer, channelizer,
and analyzer.

[1 BP251—COMPUT-

[J BP309—PREAMPLI-

pasmpiter | FIER AND FILTER CIR-
rinoremeuns | CUITS ... $6.95. Provides

ooz |

circuits and background
info for a range of pre-
amplifiers, plus tone con-
trols, fitters, mixers and
more. All are high-perfor-
L | mance circuits that can be
' built at a reasonable cost.
[J PCP115—ELECTRONIC
PROJECTS FOR HOME SECUR-
ITY ..... $10.00. 25 projects ranging

$6.95. Amateur is a
| unique and fascinating
. hobby. This book gives

0O BP303—UNDERSTANDING
PC SOFTWARE ..... $6.95. This
book will help you understand the
basics of various types of business
software in common use. Types of
software covered include word pro-
cessors, spelling checkers, graph-
ics programs, desktop publishing,
databases, spreadsheets and util-
ities.

ER HOBBYISTS
HANDBOOK ...
$8.95. A wrapup of ev-
erything the computer =
hobbyist needs to |
know in one easy to |
use volume. Provides a |
range of useful refer-
ence matenal in a sin-
gle source.

from a single-door protection cir-
cuit that can be completed in an
hour or two, to a sophisticated
multi-channel security system.
Each project is described in detail
with circuit diagrams, explanations
of how it works, instructions for
building and testing, and how to
adapt circuits to meet special re-
quirements,

O BP195—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to

[0 BP239—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers

the subject written for the professional engineer, electronics enthusiast, or others
who want to know more before they buy. 8 x 10 in.

O BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95. Includes a

passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an
unusual form of ultrasonic intruder detector.

0O BP235—POWER SELECTOR GUIDE.....$10.00. Complete guide to semiconduc-

tor power devices. More than 1000 power handling dévices are included. They are
tabulated in alpha-numeric sequency, by technical specs. includes power diodes.
Thyristors, Triacs, Power Transistors and FET's.

[J BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to

BP235. Book covers more than 1400 JEDEC, JIS, and brand-specific devices. Also
contains listing by case type, and electronic parameters. includes _Dariington
transistors, high-voitage devices, high-current devices, high power devices.

O BP99—MINI-MATRIX BOARD PROJECTS.....$5.50. Here are 20 useful circuits
that can be built on a mini-matrix board that is just 24 holes by ten copper-foil strips.

0O BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.

Oscillators, Timers, Noise Generators, Rectifiers. Comparators, Triggers and more.

[J BP184—INTRO TO 68000 ASSEMBLY LANGUAGE.....$6.95. The 68000 is a

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

basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices.

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

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

0O RADIO—100 RADIO HOOKUPS.....$3.00. Reprint of 1924 booklet presents radio
circuits of the era including regenerative, neutrodyne, reflex & more.

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

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

[ BP92—CRYSTAL SET CONSTRUCTION.....$5.50. Everything you need 10 know
about building crystal radio receivers.

0] BP255—INTERNATIONAL RADIO

[} BP179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interfacing the computer to the robot’s
motors and sensors

CHECK OFF
THE BOOKS YOU WANT

STATIONS GUIDE ..... $7.95. Provides
the casual fistened, amateur radio DXer
and the professional radio monitor with an
essential reference work designed to
guide him or her around than ever more
complex radio bands.
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ELECTRONIC TECHNOLOGY TODAY INC.
PO. Box 240, Massapequa Park, NY 11762-0240

USA AND CANADA

SHIPPING CHARGES IN

SORRY No orders accepted Number of books ordered D

outside of USA & Canada

$0.0110 85.00...... $1.50 Total price of merchandise .... §
Name $5.01 t0 $10.00. . .. $2.50 Shipping (see chart) ......... S
$10.0110 20.00. . .. .§3.50 Subtotal .................. $
Address $20.0110 30.00 . ... $4.50 Sales Tax (NYS only)......... $
Cit Stat zi $30.011t0 40.00 ... $5.50 Total Enclosed ... §
Y ate e $40.0110 50,00 ... . $6.50 \
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EDITORIAL

A MIXED BAG

Since deregulation, cable-TV companies have pretty much
had their way. In most communities, they enjoy a monopoly. if
consumers don't like the pricing structure, programming
choices, or have other complaints, they have had little
recourse except not to subscribe. And while local
governments could threaten a poorly performing cabie
company with franchise revocation, such actions were
essentially impractical. The cable industry could operate as it
saw fit, and without fear.

That situation changed somewhat with the passage of the
cable-TV bill this past October. Passed over the veto of
President Bush the bill helps level the playing field a little.
Unfortunately, the key words here are “a little.”

Furthermore, the bill is far from perfect. For instance, the

new bill provides some limited rate relief. It allows the FCC to
regulate only the most basic tier of programming; the FCC has
no input on other rates unless it receives complaints from
consumers, municipalities, etc. '

Also important is a provision calling for cable systems to be
technically compatible with all TV's, VCR?s, etc. Except where
off-premises descrambling is used (and currently few
operators use that technology), most scrambling techniques
render features such as picture-in-picture essentially useless
(unless additional descramblers are rented). Unfortunately, it is
unclear how this provision will be interpreted (perhaps it will
give life to the EIA's multiport standard?), and it is vague

enough to give operators the leeway they need to skirt it with
little imagination.

Somewhat troubling is a provision that allows TV broadcasters
to charge cable companies for use of their signals. It ignores
the fact that broadcasters already receive value for their
signals in terms of higher viewership and, hence, higher
advertising revenues. Worse, intertwined with modified must-
carry regulations, it could tax the channel capacity of older,
smaller systems, or deprive viewers of channels they desire.
This provision was unnecessary, and could be a source of
trouble in the years to come.

In short, all the sound and the fury aside, the bill appears to
be a mixed bag. its benefits will largely depend on how, and
how vigorously, the FCC chooses to implement and enforce its
provisions. But at least it's a start. 0@/\_/_
Carl Laron
Editor

moricanRadinHistary Com




MUDDLED MESSAGE

I'm writing concerning a minor
problem with the “Personal
Message Recorder” project
{Popular Electronics, October
1992). As described on page
40, the electret microphone
must be tied to analog ground,
but according to Fig. 2 (sche-
matic diagram) of the article,
there is no such connection.
The correct connection is
shown in Fig. 1 here. There is

Ut

13D1016 c2
1
michZ ¢

R3

ok |, Mot
+5V
R2 6
2.2K (2;2
4+
Fig. 1

also a problem with the parts-
placement diagram (Fig.4). The
designations for the three

LETTERS

0.1-wF capacitors-have been in-
terchanged. The part
designated C1 is actually C2,
C2is C3,and C3is C1.

CB.

Brooklyn, NY

HIGH-ENERGY, HIGH-
RISK IGNITION

Charles Ball's article, “Build A
High-Energy Ignition System
For Your Car” (Popular Elec-
tronics, September 1992)
appears to be a good article in
general, but makes a few risky
assumptions that must be point-
ed out to your readers.

First, retrofitting a high-output
ignition on an older car requires
that the entire ignition system
be capable of handling all that

extra energy that the old point/
Kettering ignitions weren't in-
tended or designed to handle.

In any ignition that has a 40kV
or higher peak output voltage,
the distributor cap, rotor, plug
wires, and plug-wire boots must
be designed with sufficient in-
sulation and high dielectric
strength materials, to withstand
the high voltages at automotive
under-hood temperatures. To
prevent problems with ionization
and crossfire between adjacent
terminals, mosi late-model high-
energy ignitions use distributor
caps with wider spaced termi-
nals, many are vented, and
most are made of better insulat-
ing material. The rotors are
correspondingly redesigned and
made of high dielectric strength

materials. The plug wires have
thicker, better insulation and
thicker boots (8mm plug wires
ate used in the late-model igni-
tion systems, compared to 7mm
wires with thinner boots that are
usually used on point/Kettering
systems).

On cars having OEM sup-
pression plug wires, those wires
should be replaced after about
four years or 35,000 to 40,000
miles, as the carbon core in
them doesn't last much longer
than that. When the wires go
bad, the electricity may find a
path to ground through the in-
sulation. You should use high-
quality plug wires of suppres-
sion core, wire-wound
suppression type, or (where
legal) copper-core wires made

Train at HOME to be an
Electronics Techmmanl

As the demand for computers and microprocessors
in business, manufacturing and communications
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by “hot rod” after-market ignition
makers such as Accel, Mallory,
Jacobs, Moroso, or MSD. The
distributor cap and rotor should
be similarly upgraded to high-
quality after-market parts.

Second, Mr. Ball assumes
that higher spark energy auto-
matically reduces emissions,
but the degree of emission re-
ductions really depends on
many variables such as ignition
timing-advance settings, car-
buretor air/fuel ratio, cam-shaft
timing, etc. The air/fuel ratio
should be set with the aid of an
emission analyzer for best re-
Sults.

Third, ignition energy may not
necessarily improve from the
addition of a capacitive-dis-
charge ignition box alone if the
original coil is not up to handling
the job. Most ignition coils de-
signed for point/Kettering or
conventional (non-capacitive
discharge) electronic ignitions
have higher inductance, es-
pecially primary winding
inductance, than coils specifi-
cally designed to give maximum
output with capacitive-discharge
(or CD) ignition boxes. To en-
sure maximum output you
should use a CD-compatible ig-
nition coil with a CD ignition
unit. Those after-market ignition
coils have better insulation to
protect against internal coil
shorts at very high output volt-
ages for which OEM coils aren’t
usually designed.

Fourth, while CD ignitions
boast extremely fast voltage rise
time and high output voltage,
you must consider the imped-
ance through which that voltage
is measured. Voltage measured
on a high secondary side im-
pedance can be very high, but
current delivered to the plugs
will be low. Spark plugs and
wires with lower resistance or
impedance will “load” the coil's
output and lower the voltage
output measurement, but plug
current will be higher. Total en-
ergy output is voltage x
amperage x time, and many
CD ignitions produce sparks of
shorter duration than conven-
tional point/Kettering or
electronically switched ignitions.
In fact, some conventional elec-
tronically switched ignitions with
suitable high-performance coils
can produce sparks of sufficient
voltage, current, and duration

time to rival some capacitive-
discharge ignitions.

JM.N.

Donora, PA

A TESLA COIL ADDICT

| really enjoyed the “Circuit Cir-
cus’ column entitled “Fun With
Tesla Coils” (October 1992). |
built the Tesla coil oscillator and
was surprised that the coil actu-
ally produced a significant (V-
inch arc) output with such a
small input signal. | am currently
modifying the circuit to drive the
primary circuit of my standard

" Tesla coil, with the intent of

using the solid-state circuit to
help me optimize capacitor/in-
ductor values in my Tesla coil’s
primary/secondary circuit.

Because | used open con-
struction when | breadboarded
the oscillator circuit, using no
RF shielding, | managed even-
tually to fry all my in-stock 567
chips, as well as two or three
voltage regulators. | am going to
go to a 555 timer chip circuit
because that chip is more read-
ily available at my local Radio
Shack store. You can be sure
that | am also going to shield
this thing!

My biggest surprise was just
how sensitive these coils are
when it comes to setting them
to resonant frequency. They are
very, very touchy.

| have been building Tesla
coils since 1965 (prompted by,
coincidentally, a Tesla-coil proj-
ect in the July 1965 issue of
Popular Electronics). | have yet
to build that one special “big
one” that most coil builders
dream about, although | really
gave it a good try several years
ago.

That attempt was a Tesla coil
that had a primary nine feet in
diameter and a secondary 18
inches in diameter. The 52-inch
tall coil was space wound with
over 4700 feet of 24-gauge wire,
sprayed with 24 cans of acrylic
plastic. The primary coil was
tapped, of course, but | could
also precisely tune it by a me-
chanical arrangement that
varied the spacing between
turns—no mean feat on a coil
the width of my garage!

The capacitor was an oil-filled
glass-plate job, which weighed
almost 700 pounds. The trans-
former was a 4-kva, 300-pound,

oil-filled monster that | had re-
built at a local transformer
company. The transformer was
originally from a surplus ground-
based military radar: 18,000
volts, 220 milliamps. | had to
use a 3000-watt clothes dryer
as a current limiter because the
100-amp circuit breakers | used
as “on/off" switches could not
handle the primary current of
the transformer!

All that work, time, and
money, and | was never able to
achieve resonance! | was more
disappointed in the failure of
that Tesla coil than | was in the
failure of my first marriage! A
couple of years later, a water
leak in a storage building ruined
the secondary—a very sad
sight, indeed.

| am currently trying to locate
as much “practical” information
on Tesla coil tuning, con-
struction, etc., as possible.

Anyone who has spent any
time building Tesla coils knows
that they are addictive, and that
they can be the most challeng-
ing, frustrating, yet exciting
projects that a person can build.
| think the article will help in
future Tesla-coil projects, and |
encourage Popular Elec-
tronics to publish more Tesla-
related articles. In fact, if you
were to start a Tesla project
construction magazine, I'd be-
come a charter subscriber!
B.P
Irving, TX

DOWN MEMORY LANE

Reading the article, “Build the
Idiot Box” (Popular Elec-
tronics, September 1992), sent
me hunting through the attic for
a similar device that | made in
1952. | found it, and it still
works.

| made mine with 100 lamps
mounted in shallow holes in a
square of plexiglass. It was
made to be hung like a picture
from the wall and was AC
powered. It served as a night
light and for entertainment for
two small children.

In 1952 you could buy bags of
surplus components at a very
low cost. | believe | purchased
200 capacitors for less than $3,
and | got the same number of
10-megohm resistors for even
less. The circuit is identical to
the one shown in the article,
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including a potentiometer for
adjusting the flicker rate. | prob-
ably still have a few of the
lamps and other components in
my junk box.

Serving as the Electronics Of-
ficer on board the USS
Saratoga, | made a flashing
symbol of an electron to hang
over my desk. First | made two
loops of #12 wire with the
largest dimension being 8
inches. | soldered the body of
an NES1 lamp to the loop. |
soldered a capacitor in paralle!
with the lamp and used the
resistor to complete the circuit
to the other loop. | used #32
wire to support the loops from a
battery lying in the cables in the
overhead. It looked like it was
floating in the air and blinking at
the same time. After | had it
wired and working, | sprayed
the components with gold-col-
ored spray paint, masking the
lamps first, so nobody could
see what the values of the parts
were.

R.A.N., LCDR USN, Ret.
Brunswick, GA

HAVES & NEEDS

| am looking for a schematic of
a Model 700 DF-AF crystal
marker/TV generator made by
the Electronic Measurements
Corporation. | am also looking
for a VN10OK MOSFET tran-
sistor. Thanks.

David L. Murphy

4948 Caribee Drive

St. Louis, MO 63628

| own a Sansui SR-838 turnta-
ble. Last year it lost speed
control and strobe. | have tried
several "so-called” Sansui ser-
vice centers in the local area for
repairs. All claim to provide
prompt and professional service
of Sansui products; however, |
have had no success.

Please help me find someone
in my area that will service this
turntable. | am willing to pay the
cost of shipping, if necessary,
since | am not ready to trash the
turntable.

As a final alternative, I'd ap-
preciate if someone could send
me a copy of the schematic and
parts list for the SR-838, and |
will attempt to repair it myself.
Arthur Alston
1468 Key Parkway, Apt. 302
Frederick, MD 21702 [ ]
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Spotlight on
Home Theater

We have to admit that we love poring
through the glossy pages of Audio/Video
Interiors and other high-end magazines,
ogling custom A/V installations that are as
expensive as they are visually, audibly, and
aesthetically pleasing. Ten-foot screens
gracefully descend from the ceiling,
motorized panels slide back to reveal a
huge back-projection TV, speakers are re-
cessed into the walls, touch-screen com-
puter monitors control a dozen different A/
V “zones.” One recent issue featured a
custom installation in which the equip-
ment included 97 in-wall speakers plus
three other pairs, two amplifiers, a re-
ceiver, two tuners, a CD player, a cassette
deck, assorted remote equipment to route
the audio and video throughout the house,
four VCR’s, a seven-foot front projection
TV, a 50-inch rear-projection set, and 18
(yes, eighteen) 20-inch TV’s!

Time for a reality check: If we tried to
put all that equipment into our house,
there would be no room left for the family,
let alone furniture, clothing, and other
basic necessities. In fact, it’s unlikely that
our house is worth as much as was paid for
that custom installation!

That’s not to say that averagé people
can’t incorporate some of the ideas and
technology represented in that ““‘dream in-
stallation” in their own relatively modest
homes, keeping within their own rela-
tively modest budgets. In this month’s
Gizmo, we’ll take you on a tour of home
theater—what it means, what’s required,
what's optional, and how you can make it
work in your home. Then we'll take a look
at several products that you might consider
integrating into your own home-theater
setup.

The goal of any home theater, of course,
is to recreate the video and audio sensa-
tions experienced in a movie theater (or
concert hall, or sports arena, depending on
your viewing tastes) as closely as possible
in the home. Doing so requires, at the very
least, a large-screen stereo television, a
stereo VCR, some sort of surround-sound

processor, and speakers. Sounds simple
enough, right? The problem is that be-
tween that basic installation and the
custom dream job described above, there
lies a whole world of options and a wide
range of prices. Deciding what sort of
components would work best for you is no
easy task.

These are several factors to be consid-
ered before you venture out shopping and
get even more confused by fast-talking
sales people. Money, of course, is a major
concem. But “‘bargain” and “value” are
totally different concepts. What might be a
real deal for someone—grabbing up a
sale-priced low-end A/V receiver, or
skimping on the speakers, for instance—
could ruin the whole home-theater experi-
ence for someone with more sophisticated
ears. That’s not a good value at any price.
In a similar vein, you might decide to go
all out and splurge on the biggest screen
available (*“If I’m going to do it, I'll do it
right!™), only to get it home and discover
that it’s much too large for comfortable
viewing in your home theater.

WHO, WHAT, WHEN, WWHERE?

It's easy to imagine all the things you’d
like your home theater to have. But it’s
important not only to determine what you
want from a home-theatzr system—but
also to make sure that your dreams are
compatible with your home, your family,
and your wallet. Ask yourself the follow-
ing questions before making any purchase
decisions:

Who is going to be using the home-
theater system? If you’re an clectronics
enthusiast, and no one else will be touch-
ing the comtrols, then simplicity won’t be a
high priority. Chances are, however, that
everyone in the family will want to use the
system. If no one can figure out how to
switch functions, there will be a lot of
grief—for you as well as everyone else.

When are they going to be watching it?
Daylight conditions aversely affect front-
projection systems and, ta a lesser extent,
rear-projection sets; a direct-view set
would be a better choice for those who
watch TV during the day, or who prefer to
keep some lights on in the room.
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Where is the system 10 be placed? Do
you have a room available that can be used
solely for home theater? Most of us don’t
have that luxury. If the system will be set
up in the living room. there probably will
be restrictions due to decorating concerns.
If it’s in the family room, keep in mind the
other activities carried out there-—doing
homework or school projects, listening to
music, paying bills, reading the paper,
playing board games. Again, keep in mind
the lighting required for those other ac-
tivities.

What size is the room? A screen that’s
too small can get lost in a large room; a

_ screen that’s too large can be even worse.

We’ll discuss component, speaker, and
furniture placement later in this article.

What will you be waiching? Do you
prefer live performances of opera and sym-
phonies, or action films like Terminator
{1? Sporting events, or foreign films? Net-
work sitcoms, or nature shows? All of the
above, and then some?

How can your existing components be
integrated in the new system?It’s often not
necessary to buy all new gear. Use your
existing TV or hi-fi VCR and put the
money you would have spent toward a bet-
ter A/V receiver: you can always upgrade
the other pieces later.

What wiringlinstallation skills do vou
possess? Will you have to call in a pro to
set up your home theater, or can you han-
dle the connections on your own? If you
decide that you need help with all or part of
the job, or with selecting the components,
you might want to consult an audio/video
installer (who should ask you some of the
same questions we are).

How much can you comfortably afford
io spend on a home-theater system? A
well-planned home-theater can provide
your family with hours of inexpensive en-
tertainment. But if you have to take a sec-
ond job to pay for it, you won’t have any
time to enjoy it!

THE HOME-THEATER
ENVIRONMENT

Although home theaters can come in all
shapes and sizes, there are some basic
rules that should be followed, although
they aren’t written in stone. Figure 1 illus-
trates the recommended arrangement of
furniture and components. If there are
plenty of windows, special curtains or
shades might be required to give you better
control over the room lighting. Carpeting
is recommended to minimize the reflec-
tion of sound. The minimum distance
from the couch (or recliner) to the screen
should be 2-3 times the screen size (mea-
sured diagonally). If, for instance, your
sofais 12 feet from the television, the ideal
screen size would be 48-72-inches. In
general, projectors need to be placed at a
distance of about {% times the diagonal
screen size. (One exception to that rule is
the SharpVision reviewed in this issue,
which requires somewhat less space be-
tween projector and screen; be sure to fol-
low the manual’s recommendations.)
Chairs and couches should be set up so
that the viewing angle doesn’t exceed 30°.
Speaker placement requires the center
speaker to be as close as possible to the
screen; magnetic shielding is essential to
avoid distortion to direct-view screens.
The front speakers should be placed to
either side of, and at an equal distance
from, the screen; again, shielded speakers
will likely be required. The surround
speakers go behind the viewers—prefera-

bly the same distance behind the viewers
as the front speakers are forward, although
time-delay circuitry in a surround pro-
cessor lets you mount the rear speakers
closer. A second set of surround speakers
might be necessary in very deep rooms;
they should be placed at the sides of the
room. The subwoofer can be placed any-
where in the room, and many are designed
to slide out of view under a couch or chair.
For room-shaking bass, you’ll probably
want a separate amp to drive the sub-
woofer.

That much equipment can overtake a
small room, and push other activities to
the background. To avoid conflicts with
decor and retain the use of the family room
or living room for more than watching
movies, you might consider converting a
previously unused area of your home for
use as a home theater. A basement, attic,
or attached garage that you wouldn’t con-
sider prime living space due to lack of
windows and/or lower than normal ceil-
ings just might be ideal for a home theater.
The natural dimness is a plus, and because
you'll spend virtually all your home-the-
ater time seated. the only worry with low
ceilings is speaker placement. And if
you’re handy with tools, finishing a pre-
viously unfinished space would also give
you the chance to create your own custoin
installation.

Instead of using a separate space, it
might be possible to use the same space at
different times for different purposes.
Front-projection setups are particularly
well-suited for home theaters that must
disappear when not in usc. It’s often possi-
ble to mount the projector unobtrusively
on the ceiling (in custom jobs, you can
even have the projector recessed into the
ceiling on a motorized lift), and some
manufacturers offer projectors that have
been factory-mounted in coffee tables.
Ceiling-mounted screens roll up and out of
sight when not in use. Today’s in-wall
speakers are almost invisible, and a sub-
woofer can be easily tucked out of sight.
Such a set-up allows you to use your living
room or family room for everyday ac-
tivities, until it’s time to “‘raise the cur-
tain”’ on your home theater.

A friend of ours built an innovative
home-theater setup (shown in the opening
photo) in a room that measures about
14 X 22, with only one small window on
one of the short walls. He replaced that one
with an 8-foot-wide picture window.
Flanking the window, he built floor-to-
ceiling, 18-inch deep shelving units; under
the window is an upholstered window
seat—a feature that his wife had always
wanted. Ceiling mounted in front of the
window is a video screen. A Vidikron
projector is mounted on the ceiling above
the couch. Assorted components—VCR,
Pioneer laserdisc player, Fosgate Pro-Log-



WHAT TO LOOK FOR IN HOME-THEATER COMPONENTS

Televisions and Monitors. First, make
sure the stereo TV or monitor you
choose is the right size for your room.
Keep in mind how big that 27-incher
looked when it replaced your old 21-
inch set—TV's seem to shrink with time.
At the same time, you might want to
bring along a tape measure to make
sure that that huge rear-projection set
will fit through your door, and not take up
too much floor space once it's in. Some
manufacturers, Mitsubishi, for one, are
now making slim-line rear-projection
sets that take up surprisingly little
space.

The overriding factor in determining
the largest screen size you should use
is how far away from it you're going to sit.
You want to see the picture, but you
don't want to be able to see all of ine
elements that make up the picture. If
you sit too close to a screen—no matter
what its size—you'll start to see the iz -
zontal line structure of the TV picture.
(Some display devices, the Sharp LCD
projector that we review in this issue,
add their own visible structure as well.)

if you want to get that true movie-
theater feeling—where the screen fills a
large percentage of your field of view—
you might be able to ignore the line
structure and sit closer than the recom-
mended 4-8 times the picture height.
Usually, though, you'll have to move
back. You don't want a bigger picture,
you want a better one.

Let's look at what this means in real
numbers. A 50-inch (diagonal) screen
has a picture height of 30 inches. (Re-
member: the aspect ratio of a TV screen
is 4 x 3, so the diagonal measurement is
the hypotenuse of a 3-4-5 triangle. If you
can remember some high-school ge-
ometry, you can calculate the picture
height once you know the diagonal
measurement.) A viewing distance of 10
feet would be required for best viewing
of the 50-inch monitor.

Some projection sets suggest that
you can sit at 1% to 2 times the picture
height from the screen. They usually
have a “soft-focus” setting that exagger-
ates the width of the horizontal lines. If
you.can afford the $20,000 price, Farou-
jda Laboratories has a line-doubling
system that lets you get as close as you
would to a movie-theater screen.

A laserdisc, which produces the
highest-resolution images of any con-
sumer video device, has a horizontal
resolution of about 450 lines. Think
twice before you consider a monitor or
projector that offers less. You'll likely
see many projectors and direct-view
sets touting much higher resolution.

But the picture on a projector—front
or rear—with a horizontal resolution of
500 lines won't look the same as the one
on a direct view set with a 500-line hori-
zontal resolution. That's because the
contrast and brightness will vary.

For the largest picture, you'll need a
front-projection unit. For the brightest,

highest-contrast picture, you'll want a
direct-view monitor. Rear-projection
sets are a compromise between the
two. LCD projectors can't match the
three-tube projectors—yet. But if you
need huge-screen portability, they're
the only way tc go.

Don't forget to listen to your display
device, too. Many sets provide good
enough sound that you might be willing
to forgo a separate audio setup. Some
provide traditional surround sound.
Others might use two-speaker “sur-
round” systems, such as Carver's Sonic
Holography or Hughes Sound Retrieval
System.

VCRA's. VHS, stereo, and hi-fi are the
three most important things to look for in
a home-theater VCR. Yes, we know that
the S-VHS format will provide better res-
olution. But if you can't rent tapes—and
if you don't have a S-VHS camcorder—
who cares?

Do you use a VCR to watch scenes in
slow motion or to watch still pictures?
You need a fourhead deck for those
special effects. Otherwise, a two-head
deck should do you fine, and merely
provide a somewhat worse picture
when you're fast-scanning over all those
commercials. Do you edit tapes? A fly-
ing erase head will help you obtain
seamless ediis, and audio/video dub-
bing will let you add something to your
edits. Do you use a VCR extensively for
time shifting, including when you travel?
Easy but sophisticated programming
features are what you should be looking
for.

Don't forget the little things that can
make a VCR special. A 30-second skip
feature makes bypassing commercials
a breeze. Timer backup lets you laugh
at intermittent power outages. And you
might consider buying the same brand
TV/monitor and VCR, for the matching
remotes that many brands offer.

AV Receivers. An A/V receiver can
be the nerve center of your home-the-
ater system and will provide a conve-
nient link to your audio componznts.
Make sure your A/V receiver provides
sufficient switching capability. You'll
want an easy way to dub audio and
video sources, and you'll want everyone
in your home to be able to use it as well.
Many people find that on-screen dis-
plays make the setup easier.

Good sound can draw you into a
movie even faster than a teriffic picture.
For most applications, Dolby Pro-Logic
capability is what you want. The added
center channel of a Pro-Logic ampilifier,
and the active sound-steering circuitry,
provides a more realistic theater-like
sound.

If you must stay on a small budget,
consider a standard Dolby Surround
(not Pro-Logic) amplifier. It won't com-
pare favorably to a Pro-Logic amplifier
in accurately placing and tracking
some of the sound, but you might well
be happy with it—especially since you
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should be able to find one at a bargain
price these days.

If money is not an issue, you'll want
equipment that has Home THX cer-
tification. Such equipment must receive
an official OK from Lucasfilm, Ltd., the
same people who certify THX movie
theaters. In short, Home THX certifica-
tion is a sort of performance guarantee.

Speakers. Speakers are arguably the
most difficult components to choose for
a home-theater system. The only fea-
ture that counts is how they sound. That
means that only you can choose the
speakers that sound best to you. Mak-
ing your decision more difficult is the
fact that speakers sound dramatically
different depending on their placement
and your hame-theater acoustics. Nev-
ertheless, there are some general
things to keep in mind as you shop.

if your home theater will use a direct-
view screen, your front speakers must
be magnetically shielded. The purpose
of Pro-Logic decoding is to place
sounds accurately. Your front speakers
should be directive, so they won't mud-
dy the directional information. The sur-
round speakers are meant to provide
“fill" sound. They should provide wide
dispersion of the sound.

We generally prefer using three
matched speakers for the front. If you
must scrimp, get a cheaper center-
channel speaker. You might also be
able to economize on the rear speak-
ers. Many speaker manufacturers have
made things easier by selling complete
surround-sound speaker packages.
Laserdisc Players. For the highest-qual-
ity video and audio playback, you need
a laserdisc player. Don't forget that vid-
eo quality becomes more important
with a large-screen home theater. The
relatively recent growth of large-screen
sales might be why it's taken about fif-
teen years for laserdiscs to catch on.

Are videodiscs for you? Since vid-
eodiscs are stili difficult to rent (but gen-
erally becoming less difficult), you
might be disappointed with a player
that sits idle most of the time. But if you
like the idea of a video library—and one
that will last, presumably, forever—then
laserdiscs are tough to beat. Here are a
few things to keep in mind as you shop.

If you plan to use your home theater
for audio as well as video, a combi play-
er—which also plays CD's—is impor-
tant. Almast all videodisc players you'll
find will offer that capability. Most will
play only a single disc..Others provide a
5-disc CD changer.

A feature we think is important is auto-
matic side-changing. Having to get up
to flip over a disc reminds us too much
of the days of the LP! Digital effects,
available on most higher-priced units,
can add usable scan and still modes to
CLV discs. (CLV discs have longer play-
ing times than do CAV discs, but they
require digital effects if pictures are to
be scanned.)
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LASERDISC PLAYER

FOR THE ULTIMATE

VIDEQ PLAYBACK FORMAT.
TWO-SIDED PLAYERS OFFER
THE MOST CONVENIENCE

VCR
g(l)-l'jll\J?)TERI\ESSI OTHER AUDIO EQUIPMENT
S A GOOD HOME THEATER

ISN'T JUST FOR

REQUIRED FOR GOOD VIEWINGI

SLOW-MOTION AND
STILL-PICTURE
PLAYBACK.

TV/MONITOR
THE FOCUS OF
ANY HOME THEATER.
BIGGER IS BETTER,
BUT TOO BIG IS
NO GOOD. CHOOSE

UNIVERSAL REMOTE
ESSENTIAL FOR
CONVENIENT ACCESS TO
YOUR EQUIPMENT
FROM YOUR VIEWING
LOCATION.
PRE-PROGRAMMED
AND LEARING REMOTES
ARE AVAILABLE.

SYSTEM.

PROJECTOR
FOR THE LARGEST
PICTURE, YOU NEED
A FRONT-PROJECTION

A/V RECEIVER

AND AMPLIFIER

THE HEART OF
HOME-THEATER SOUND.
LOOK FOR PRO-LOGIC
DECODING AND

AMPLE SWITCHING
CAPABILITY.

CURTAINS/DRAPES
FOR THE MOST
PLEASING PICTURE,
YOU NEED TO HAVE
CONTROL OVER
ROOM LIGHTING.

FRONT SPEAKERS

THE RIGHT- LEFT-

AND CENTER-CHANNEL
SPEAKERS SHOULD

BE MATCHED FOR BEST
PERFORMANCE. THEY MUST
BE MAGNETICALLY

SURROUND SPEAKERS
FOR THE MOST
BELIEVABLE ‘FILL"
SOUND MOUNT

THE SPEAKERS

AS FAR TO THE REAR
AS POSSIBLE

Shopping for a home-theater system can be intimidating If you’re confused about the
basics. This illustration, which shows the principle elements of any home theater,

provides a starting point.

ic surround amplifier —fit neatly on a
built-in component rack. Infinity speaker
fit n the new shelves; the center channel is
mounted inside the window seat, with
only the grille showing. The subwoofer is
mounted under the floor—a heating grate
lets the bass into the room.

The first time we saw the room, we
weren’t aware that it doubled as a home-
theater. But later, watching a football game
and a few scenes from Robin Hood: Prince
of Theives, we realized that it was one of
the best setups we’ve ever seen. The de-
sign represents the best of both worlds—
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SHIELDED IF THEY ARE
MOUNTED NEAR
A DIRECT-VIEW SCREEN.

SUBWOOFER

YOU'LL WANT ONE

FOR ROOM-SHAKING
SOUND. A SUBWOOFER
CAN BE MOUNTED ALMOST
ANYWHERE IN THE ROOM.
YOU MAY NEED A
SEPARATE AMPLIFIER

TO DRIVE IT.

excellent audio and video reproduction,
and comfortably attractive surroundings.
When it’s not used as a home theater, the
room benefits from added light, extra stor-
age space, improved proportions, and at-
tractive new seating—all thanks to a
thoughtful home-theater design.
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Graduate as a Fully Trained
Electronics Professional:

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

CIE’s reputation as the world
leader in home study electronics is
based solely on the success of our
graduates. And we've earned our
reputation with an unconditional
commitment to provide our students
with the very best electronics training.

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

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

CIE'S COMMITTED TO BEING
THE BEST...IN ONE
AREA...ELECTRONICS.

CIE isn’t another be-everything-to-
everyone school. CIE teaches only
one subject and we believe we're the
best at what we do. Also, CIE is
accredited by the National Home
Study Council. And with more than
1,000 graduates each year, we're the

SEND FOR YOUR CIE HOME
STUDY COURSE CATALOG AND
RECEIVE A FREE 24 PAGE CIE
ELECTRONIC SYMBOLS
HANDBOOK!

Includes hundreds of the most
frequently used electronic symbols.
Published exclusively by CIE for
our students and alumni. Yours
free ' when you request a CIE
Course Catalog.
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largest home study school specializing
exclusively in electronics. CIE has
been training career-minded students
like yourself for nearly sixty years and
we're the best at our
subject....ELECTRONICS...BECAUSE
IT'S THE ONLY SUBJECT WE TEACH!

CIE PROVIDES A LEARNING
METHOD SO GOOD IT'S
PATENTED.

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

LEARN BY DOING..WITH STATE-
OF-THE-ART EQUIPMENT AND
TRAINING.

CIE pioneered the first Electronics
Laboratory Course and the first
Microprocessor Course. Today, no
other home study school can match
CIE’s state-of-the-art equipment and
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training. And all your laboratory
equipment, books and lessons are
included in your tuition. It's all yours

to use white you study and for on-the-

job after you graduate.

PERSONALIZED TRAINING....TO

MATCH YOUR BACKGROUND.
While some of our students have a
working knowledge of electronics
others are just starting out. That's

why CIE has developed tweive career

courses and an AA.S. Degree pro-
gram to choose from. So, even if
you're not sure which electronics

career is best for you, CIE can get you
started with core lessons applicable to

all areas in electronics. And every CIE

Course earns credit towards the
completion of your Associate in
Applied Science Degree. So you can

work toward your degree in stages or

as fast as you wish. in fact, CIE is the

only school that actually rewards you

for fast study, which can save you
money.

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

-----------_1

| YES! i want to get started. Send
me my CIE course catalog including

1 details about the Associate Degree
Program. [For your convenience, CIE

will have a representative contact you

I - there is no obligation.)
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CALL IN THE PRO’S

If you’re not handy with wiring or with
tools, or if you want a system with a ceil-
ing-mounted projector and a motorized
screen, it might be wise to call in a spe-
cialist. CEDIA, the Custom Electronic
Design & Installation Association, can
supply a list of professionals in your area
(1-800-CEDIA30). They don’t work only
for millionaires; in fact, according to a
responses to a recent CEDIA poll of its
members, the *“‘average” job for a custom
installation company can range from $400
to $60,000. You can hire a professional to
do it all—select the components, design
the installation, hire and supervise cab-
inetmakers and electricians, and calibrate
the finished system. Many custom-in-
stalled home-theaters are just a small part
of whole-house, multi-zone audio-video
systems (which is a topic that we’ll cover
in a future issue of Gizmo!). But you can
also hire a custom installer to consult on a
small project, and some will even come in
just to properly set up the components
you’ve purchased.

FOOTING THE BILL

So, what can you realistically expect to
spend on a home-theater system? The
high-quality setup that we review in this
issue—Sharp LCD projector, Carver Dol-
by Pro-Logic A/V receiver, Cerwin-Vega
seven-piece Sensurround speaker system,
and Toshiba laserdisc player—has a total
suggested retail price of $6958.95, not
counting the screen. (We used our own
VCR and an extra amplifier to drive the
subwoofers.)

Of course, no one who shops carefully
ever pays the full suggested retail price; it
pays to shop around. Learn what features
on each component are essential, and
which are just icing.

Shopping is made that much easier if
you decide to go with a pre-packaged sys-
tem that includes all or most of the re-
quired audio and video components. For
instance, Fisher's 9235AVX A/V compo-
nent system includes a 27-inch television,
a 120-watts per channel receiver with Dol-
by Pro Logic, a five-disc CD changer, a
double cassette deck, and five speakers.
Also included for a suggested price of
$2199.95 is a unified remote control that
can also operate Fisher VCR’s, and a light-
oak-finished cabinet. Similar systems are
available from several manufacturers;
most include TV's that have a relatively
small screen size—generally, 26 or 27
inches.

At the opposite end of the pre-packaged
spectrum is JBL’s Synthesis One, which
includes a front projector, a screen, a video
controller, signal-processing equipment,
multi-component loudspeakers, cross-
overs, equalizers, a surround-sound pro-
cessor, dual 18-inch subwoofers, six am-

JBL Syntesis

sl
Fisher A’V Component System

plifiers for a bone-rattling total of more
than 1400 watts, direct radiators for music
playback. and a compression driver horn
combination for video playback. JBL’s
aim is to provide a complete home-theater
experience that accurately reproduces
movie soundtracks, but not compromise
music listening. To that ¢ng, the system
offers two modes. For home-theater use,
Synthesss is THX licensed -and approved
and offers Dolby Pro Logic and ten sup-
plementary surround settings. Switching
to the music mode disconnects the center
and surround loudspeakers and replaces
them with components specifically de-
signzd for audio sound systems. The sug-
gested price, which doesn’t include a
video scurce (VCR or lasexdisc player) or
installation (which must be done profes-
sionally} is $47,900.

One Home-Theazer

System

Whether you decide to go the pre-pack-
aged route, or purchase individual compo-
nents, good shopping skills are important.
‘Determine precisely what features you ex-
pect from each component, and then look
for products in your price range that offer
those features. Scan the circulars that
come in your Sunday paper and read con-
.sumer magazines. Then go out to each of
the electronics stores in yous area to com-
parison shop.

That’s just what we did, and we found
some affordable. and somé interesting,
home-theater alternatives—including a

(Continued on page 17)
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Look Sharp!

SHARPVISION XV-H30U HIGH-
BRIGHTNESS LCD PROJECTOR. From:
Sharp Electronics Corporation, Sharp
Plaza, Mahwah, NJ 07430-2135. Price:
$3995.

Dedicated Gizmo readers might recall
our May 1991 review of the Sharp XV-100
LCD front-projection TV. To recap: The
XV-100, weighing just over 31 pounds,
had the advantages of portability and easy
set up. We put it through its paces, bring-
ing it with us to a ski house in Vermont,
and making it the *‘guest of honor” at an
impromptu Super Bow! party. The large-
screen experience was vivid enough to
make up for a picture that, while quite
impressive for a portable projection sys-
tem, left some room for improvement.

At the last Consumer Electronics Show,
demonstrations of Sharp’s latest LCD
projectors suggested that some major im-
provements had been made in the past cou-
ple of years. We arranged to try out the XV-
H30U in a home-theater setup.

Physically, the X V-H30U somewhat re-
sembles its predecessor. It's even easier to
carry around or store out of sight when not
in use, now that close to ten pounds have
been knocked off—the XV-H30U weighs
only 23 pounds. At the top of the unit is a
carrying handle; an on/off button; indica-
tors for power, temperature, and lamp re-
placement; and a cover that flips open to
reveal controls for the adjustment of the
projector’s picture and audio. That’s one
major improvement—unlike the XV-100,
the new SharpVision is equipped with its
own audio amplifier and matched stereo
speakers built in. In some installations,
those top-panel controls can be difficult to
access. But that’s not a problem, since the
XV-H30U comes with a remote control,
another convenience missing from its
predecessor. Jacks at the rear of the unit
provide audio inputs from two sources,
audio output, one S-Video and two video
inputs, and a video output. The back of the
unit also has a cooling fan; the air intake
fan is located on the side of the projector.

The XV-H30U still uses basically the
same LCD technology, with some refine-
ments. The projector uses three LCD pan-
els, a series of mirrors, a bright, metal-
halide bulb, and a quality lens to project
the image. One LCD is provided for each
color component of a TV picture: red,
green, and blue. The LCD panels them-
selves provide no color information. They
transmit or block the colored light that is
fed to them. The light from the metal-
halide bulb is separated into the red,
green, and blue components by dichroic
mirrors, which are special mirrors that re-
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flect light of one color while transmitting
all others.

Each LCD panel contains 112,320 pix-
els (for a total of 336,960 pixels). That
translates to a horizontal resolution of 400
lines, compared to the XV-100’s 300.

In addition, the SharpVision XV-
H30U's high-intensity metal-halide lamp
generates up to 800 lux of projected
brightness at a 40-inch screen size. That
brightness level decreases slightly as the
picture size is increased. And you can do:
quite a bit of increasing—the maximum:
screen size is 150 inches diagonally, com~
pared to the XV-100’s 100-inch maximum,
The XV-H30U also offers viewers the op-
tion of using it as a rear projector—or
using a mirror to reflect the image to the
screen—simply by flipping the reverse-
image switch.

. The differences between new and old
models are immediately obvious. With no
external audio source required, hookup is
even easier. All that’s required is connec:
tion to a video source (laserdisc player or
VCR) via the supplied audio and video
cables. While that's perfect for large
screen portability, you wouldn’t be happy
with the sound in a home-theater installa-
tion, where vou’d want to connect the
projector to an A/V amplifier, surround-
sound speakers. a second video source,
etc. (The projector’s manual, which des
tails various possible setups, is another
drastic improvement over the XV-100.) By
twisting the zoom lens, the screen size can
be adjusted from 25 to 150 inches, depend-
ing on the amount of space between the
projector and the screen and the size of
your room. Actually. room size isn’t quite
as critical as it was with previous models,

because a close-focus lens lets you view: a
150-inch picture from just over 18 feet
away. or a 100-inch picture from about 12
feet. And once the unit is connected and
the screen size selected, the remote control
allows you to conveniently adjust the pic-
ture without leaving your seat.

Front-projection systems do demand
darkened viewing conditions, and Sharp
wisely supplies a lighted remote control.
The buttons don’t remain lighted at all
times; pressing any button or the illumina-
tion switch located on the side of the re-
mote causes all the buttons to light for
about five seconds. The remote can be
used to contro! power and volume. select
the videa input source, and adjust the vid-
eo and audio. On-screen displays make it
easy to adjust the picture, brightness,
color, ‘tint, sharpness, treble. bass. and
balance. The remote control also can be
used to mute the sound. and to set a sleep
timer to turn the projector off after 30, 60,
90, or 120 minutes.

We got a lot of use out of the remote
picture-adjustment capability because the
displayed image never seemed to be con-
sistent. We found ourselves continually
changing the brightness, sharpness. and
color to get a watchable picture depending
on both: the room brightness and the par-
ticular movie we were watching.

Audio and video adjustments. as well as
input se’ection, also can be done using the
top-panel controls on the projector. The
top-panel controls include one that’s miss-
ing from the remote—a focus-pattern dis-
play button. Pressing that button causes a
pattern 1o be displayed on the screen for
about 15 seconds, while you make adjust-
ments using the focus ring around the lens.
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Using the pattern makes accurately focus-
ing the projector much easier.

Our home-theater system—the Sharp-
Vision Projector, a Carver A/V receiver
with Dolby Pro-Logic, Cerwin-Vega’s
Sensurround speaker system, and a
Toshiba laserdisc player—was installed in
a room measuring just 16 X 14 feet. The
room was pretty crowded before we un-
packed the screen provided by Sharp (sold
separately from the projector). On a tripod
stand, the screen stood out a couple of feet
from the wall, while the projector was set
up about a foot from the opposite wall.
That left a space of about 13 feet—too
short to use the projector to its full 150-
inch picture potential. In fact, in such a
small room, we were more comfortable
with the picture size set to about 70 inches
or smaller. although the manual said that
100 inches would be fine at that distance.
The screen does make a difference in pic-
ture quality, but it simply took up to much
space. Because of that, we found ourselves
frequently watching videos on a bare white
wall instead of bothering with the screen.

Watching movies on the large screen (or
on the white wall) was a treat once the
picture was adjusted properly. As with any
large projection TV, you have to be careful
not to make the image too large or you’ll
see the line structure of the picture.
(Large-screen projectors are one reason
we “‘need”” HDTV.) With the Sharp proj-
ector, you can also see the individual pix-
els that make up the image. The only real
complaint we had with our sample unit,
however. was that the picture brightness
was not consistent over the entire screen—
there were a couple of *hot spots” that we
found disturbing.

For everyday “‘background” television
viewing, we found ourselves switching
back to our 27-inch set that happened for a
couple of reasons: First, viewing the
smaller set doesn't require a darkened
room. and we like to read the paper or do
crossword puzzles while watching. Sec-
ond. most network-TV shows just don’t
have enough substance to warrant such a
big picture. After all, Rosanne and Dan
Connor and family are bigger than life
even on the small screen! (And their whin-
ing is not enhanced by surround sound,
either.)

But when it came to movie-watching,
the large picture lent a whole new dimen-
sion, surrounding us with video. And,
best of all, SharpVision's bigger and better
picture is not accompanied by a bigger
price tag! We don't think that LCD proj-
ection is ready to take over the home-
theater market—yet. But as LCD man-
ufacturing technology improves—and the
dramatic improvements in the last couple
of years are likely to continue—SharpVi-
sion projectors are going to be tough to
beat. |
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A (Pro-) Logical
Choice

CARVER HR-895 AUDIO/VIDEO RE-
CEIVER. From: Carver Corporation, P.O.
Box 1237, Lynwood, WA 98046. Price:
$1199.95.

We’ve always maintained that the true
heart of a home-theater system is not the
video screen. Rather, it’s a good audio
system that pulls a viewer into the action.
We find a small-screen system with big-
screen sound far more enjoyable than a
big-screen with small-screen sound. The
true heart of a home-theater sound system
1s an A/V receiver, which not only pro-
vides the Dolby Pro-Logic sound that’s so
important, but also serves as a command
center for video and audio equipment.
This month, in our quest for sensible home
theater, we tried Carver's HR-895 Dolby
Pro Logic AudiofVideo Receiver.

The HR-895 is Carver’s first Pro-Logic
receiver. It features a five-channel sur-
round-sound amplifier, a “learning” type
remote, and multi-room capability that al-
lows a user in a second room to use the
amplifier to listen to a CD, for example,
while the receiver is used in the main room
to watch a videodisc.

The front-left and front-right amplifiers
provide power outputs of 110 watts per
channel. The center-channel amplifier
provides 75 watts, and two 35-watt ampli-
fiers provide the surrcund outputs.

Seven audio inputs, four composite vid-
€0 inputs, and three S-video inputs pro-
vide convenient switching capability.
Front-panel audio and video inputs are
provided for easy accessibility when hook-
ing up a camcorder.

The tuner section of the HR-895 pro-
vides a total of thirty FM and AM presets.
(If you receive FM-band stations over your
cable-TV system, a separate antenna input
is available for those stations; that input
and the available stations can also be
stored in presets)) An auto-preset mode
scans through the selected band and auto-
matically stores received stations in the
preset memories. While it’s possible to let
the receiver handle the entire function au-
tomatically, we preferred to customize the
settings as they were stored. As each re-
ceived station is tuned, scanning stops for
five seconds. During that time, you can set
the tuning mode (to mono, for example)
and set the IF bandwidth (to narrow, for
example). If you do not want to store a
particular station, pressing the tuning up
control causes it to be skipped.

If you’re like us, you might have trouble
remembering more than a few preset sta-
tions. The tuner, however, includes a func-
tion that lets you set the station name so
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thatit is shown in the display each time the
station is tuned. Up to five alphanumeric
characters can be stored for each memory.
Stations can be tuned directly by entering
the preset number on either the remote
control or the front-panel keypad. It’s also
possible to scan through the presets, or to
change stations by tuning in the conven-
tional manner.

A Carver feature callea ACCD (for
asymmetrical charge-ccupled FM detec-
tor) is provided to reduce multipath distor-
tion. ACCD, which is switchable, is said
10 be, able to transform a multipath signal
into a clear signal by separating the stereo
sum and difference sigrals and rejecting
up to 80% of the distortion-filled stereo
signal. Then, “the 15-20% of the signal
which is clean is used to accurately recre-
ate the rest cf the stereo signal.”” Because
our suburban location is not typically
plagued by multipath psoblems, we can
vouch for ACCD’s success only oy noting
that the feature seemed tG quiet some noise
from marginal signals, without cegrading
strong signals.

Besides tke tuner, the HR-835 offers
other purely audio functions; CD player
inputs and awdio tape inputs and outputs
are provided. We’re thankful that Carver
also included a phono input for connecting
a turntable. Primarily intended for use
with those functions, Carver’s **Sonic Ho-
lography™ is also provided. The.intent of
Sonic Holography is to “restore the 3-
dimensionaliity of a live performance
through special signal-cancellarion and
time-delay circuitry.” It attempts to cor-

rect the prablems of traditional stereo that.

occur because your ears hear the output of
both stereo speakers. It works by injecting
some degree of out-of-phase right-channel
information iato the left channel signal
and vice versa. Theoretically, with the

right time delay, the qut-of-phase right-
channel information will arrive at the left
ear at the same time the signal from the
right speaker does, znd the signals will
cancel. With proper speaker setup—
which is very critical for the processing to
work—we found that Sonic Holography
dramatically widened the soundstage of
stereo recordings, ang produced excellent
imaging. Senic Holography is not, of
course, intended to replace Dolby Pro
Logic.

The HR-895 providzs rear-panel inputs
for a laserdisc player and two VCR’s. A
front-panel input is previded, primarily for
connecting a camcorder. S-video con-
nectors are provided for the laserdisc input
and VCR1 inputs and outputs. The second
set of VCR connectors:provides only com-
posite-video jacks. Why, we wondered,
did Carver provide an S-video input for a
videodisc player, where it provides little
benefit, and not for a second VCR where
S-video can be very beneficial? Whatever
the reason, we should note that the front-
panel inputs do provide for S-video, so
tape dubbing between S-video-equipped
video recorders is possible, although not
necessarily convenient

Two tape-dubbing options are provided
on the amplifier. Pressing the TAPE-VCR!
button lets you dub audio from your audio
tape deck to your VCR. (If you haven’t
discovered that your hi-fi VHS VCR can
play the part of a high-quality audio re-
corder—with the distinct advantage of 6-
hour tapes—do yourseH a favor and give it
a try.) A second, VCRi~VCR2 button lets
vou dub video tapes. Dubbing can be done
even while you're watching a laserdisc.

Remember, however, that the vcr2

connections don’t support S-video. You’ll
‘have to use the front-panel camcorder-in-
put jacks for that; whatever source you
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choose as the main signal source is also
output to all video and audio outputs (un-
less one of the amplifier’s dubbing buttons
is pressed).

Four surround-sound modes are of-
fered. The Dolby mode is the one to use if
your source is Dolby encoded. Most re-
cent movies you're likely to rent will have
a Dolby-encoded soundtrack; with proper
speaker placement, the results that can be
achieved athome will be at least as good as
you're likely to hear in most movie the-
aters. It’s likely to be berter, in fact, be-
cause you can adjust the level and location
of the speakers to perfectly suit your seat-
ing position.

“Hall” and “matrix” surround modes
are also provided for non-Dolby sound
sources. The hall mode adds what we per-
ceived as time-delay and echo effects to
give a feeling of spaciousness. The matrix
mode, we assume, passively extracts the
difference between the left and right sig-
nals and feeds it to the rear speakers. Nei-
ther mode can compete with Dolby Pro
Logic (to our ears, they simply distort the
sound), but we can imagine some in-
stances where they would prove to be
useful. A simulated stereo mode is pro-
vided to create a stereo effect from mon-
aural sources.

The amplifier also offers four center-
channel modes that are switchable. Nor-
mally, Dolby Pro Logic requires a center-
channel speaker so that on-screen sounds
appear to come from the screen. A “nor-
mal” mode is provided for that. A “‘phan-
tom” mode creates a center-channel effect
using just the left- and right-channel
speakers. A “wide” mode electronically
processes the front-channel audio to create
a wider soundstage; it’s useful if you must
place your speakers very close together.
The center channel can also be turned off if
you wish.

The HR-895 features a clock that can
display time in either the 12- or 24-hour
format. The clock provides sleep-timer
and program-timer capability as well. We
think that a program timer is very impor-
tant in an audio system. (Some of us rec-
ord more programming from the radio
than from television.) While we’re happy
to see Carver provide a program timer,
which many manufacturers ignore, we’re
not satisfied with the single-event ca-
pability.

Our experience with the Carver HR-895
makes us think that it could be a sensibie
source of terrific home-theater sound. Its
multi-room capability will keep the video
watchers and audiophiles on speaking
terms—or let you keep track of what’s
happening on the screen when you can’t be
there 1o see it. But, the funny thing is, we
didn’t find ourselves leaving the room very
often when the HR-895 was doing its
thing. |

Sound Decisions

SENSURROUND HOME-THEATER
SPEAKER SYSTEM. From Cerwin-Vega,
555 East Easy Street, Simi Valley, CA
93065; Price: $1660.

There was a time, not long ago, when
we would base our movie-going decisions
on sound alone. If we thought a film de-
manded the depth and drama of Dolby
Surround or THX sound systems, we
would see them in a good theater. Fibms
whose soundtrack we didn’t consider cru-
cial to our enjoyment would be relegated
to *“let’s wait until it comes out on video”
status,

Using that selection process, we decid-
ed to see The Commitments, a film about a
group of working-class young Dubliners
who form a Soul band, at an expensive
theater on Manhattan’s Upper East Side.
We certainly didn’t get our $7.50%
worth—the theater’s outdated sound svs-
tem didn’t do justice to the film’s wonder
ful soundtrack, and since the music made
the movie, the whole experience was dis-
appointing. )

We finally got to hear the Commitments
the way the director intended them to
sound. No. we didn’t shell out another
$7.50 each, or buy the soundtrack on CD.
We rented the film on laserdisc, and lis-

- tened to it through Cerwin-Vega’s Sensur-

round seven-piece home-theater speaker
system, connected to a Carver Dolby Pro-
Logic A/V receiver. We quickly dis-

covered what a difference the right sound
system can make!

Sensurround technology was developed
by Cerwin-Vega and Universal Studios. It
was first used in the movie-Earthquake,
and with such success that its developers
were honored with an Academy Award.

That same technology is now available
for home use, in a pre-packaged seven-
piece system or as separate components.
The seven-piece system that we tried oet is
intended for use with “big-screen” home-
theater setups—those using front- or rear-
projection TV’s. It consists of the HT-CTR
shielded center-channel speaker, two
HT-100 shielded subwoofers, and four H7-
§6 satellite speakers. For home theaters
centered around direct-view televisions,
Cerwin-Vega recommends a five-piece
Sensurround setup that includes the same
four satellite speakers (sold for $380 a
pair) and one HT-2/0C “‘dual subwoofer/
center-channel system” ($320). That @nit
integrates two 10-inch subwoofers and
center-channel speakers into a single,
fully-shielded cabinet that doubles (or
should we say triples?) as a pedestal for the
television or monitor. It’s also possible to
use the HT-210C and a pair of HT-S6 saiel-
lites aiong with a pair of your own speak-
ers, as long as the center speaker matches
the left and right ones. (The excellent man-
ual supplied with the speakers explains
how to calibrate the system, regardless. of
the configuration.)

Now that you’ve heard all the options
that are available. we’ll get back on track
and tell you about the seven-piece setup
that we actually tested.

i
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Our first reaction upon seeing the Six
large boxes in which the system was
packed was that we’d be spending an en-
tire day simply unpacking and wiring the
system. In reality, the process wasn’t that
bad-—and our pre-production Sensurround
arrived two weeks before the manual did!

The HT-S6 left. right, and surround
speakers feature a 6%-inch midrange and
1-inch polycarbonate dome tweeter. (Our
pre-production models were not shielded).
The direct-radiating speakers are housed
in bass-reflex (vented) enclosures that
measure 11% X 8% X 11 inches. Their fre-
quency response is rated at 80 Hz-20 kHz,
+2dB.

The HT-CTR center-channel speaker
features two 6Y2-inch midrange drivers
and a l-inch polycarbonate dome twceter.
The speaker system is also housed in a
bass-reflex enclosure, but not in a standard
rectangular box. Instead, the enclosure is a
trapezoid that measures about
16% X 8% x 11% inches. The tweeter and
port are located between, and slightly for-
ward of, the midrange drivers. The mid-
range drivers are angled out from the
center. The idea is to eliminate an on-axis
hot spot for smoother, more realistic sound
that corresponds better to the on-screen
action. The frequency response of the HT-
CTR is rated at 80 Hz-20 kHz, *2dB.

The HT-110 subwoofers are what really
make Sensurround work. They consist of a
10-inch driver mounted in a bass-refiex
enclosure that measures 17V2X 13 X 24},
inches. The HT-110 can handle inputs up
to 250 watts. Although not on our pre-
production models, the HT-110 offers a
defeatable passive crossover. If you were
to use a single amplifier to drive the speak-
ers, you would feed the left, right, and
center-channel amplifier outputs to the
subwooofer, and then feed the left. right,
and center speakers from the subwoofer’s
wiring panel. The crossover switch would
be in, or on. for this setup.

We didn’t get to try that wiring scheme,
but instead used the line-level subwoofer
output of our Carver A/V receiver, along
with a separate amplifier. to drive the sub-
woofers. The results were outstanding. If
you enjoy explosions in your home theater,
of the sort so plentiful in Terminator II,
then you won't be able to get enough of the
HT-110’s. Explosions, we must admit,
aren’t our thing. Even so, the subwoofers
added tremendous enjoyment to the movie
watching experience. Trucks sounded like
real trucks. Unexpected thumps could
make us jump.

Once the setup was complete, we were
ready to give The Commitments a second
chance. We were impressed with the ac-
curacy of the positioning of the sound.
Even more impressive, the balance of the
sound was so even that we could not pick
out the particular speaker from which 3

given sound was emanating. In other
words, we quickly forgot that we were
listening to three front speakers—and
seven speakers altogether. We were spend-
ing too much time enjoying the movie.

For the truly realistic sound reproduc-
tion that we experienced, it’s crucial that
the system is wired, arranged. and cali-
brated properly. Luckily. the manual that
accompanies the speakers goes beyond the
call of duty, explaining not just how to set
up the system, but providing a thorough
tutorial in home-theater concepts that re-
veals why each piece must be placed just
s0. Detailed drawings depict proper wir-
ing for each configuration. The manual
also provides the consumer with advice on
improving room acoustics and incorporat-
ing existing speakers into the systeni—all
in plain English.

Since we’ve had the Sensurround sys-
tem in our living room, we’ve changed our
movie-selection process. Now we prefer to
watch even the epics. adventures, and mu-
sic films on videotape or laserdisc in the
comfort of home—where we can real-
istically expect our sound system to be
significantly better than those we found in
most local theaters. |

HOME-THEATER
{Continued from page 12}

46-inch GE rear-projection TV on sale for
just $1500, a center-channel speaker from
Kenwood for $129, a Fisher A/V receiver
with Dolby Pro-Logic for $300. a Pan-
asonic four-head hi-fi stereo VCR for
$330, and a Pioneer laserdisc player for
$400. That’s $2329. and you’d just need
to add spcakers and perhaps a subwoofer
to create a full-fledged home theater. A
Sony rack system caught our eye also—
sale priced at $1299, it included a tuner, a
5-disc CD ghanger, a 5-cassette changer.
an A/V amplifier with Dolby Pro-Logic,
and center-channel, right, left, and two
surround speakers. The same system with
a dual cassette deck cost $999. Either sys-
tem would look nice next to an existing
large-screen TV, and their racks even had
two shelves conveniently available to ac-
commodate a laserdisc player and a VCR.

The scouting around that we did took
about the time we might have spent watch-
ing a movie. !f we were actually about to
buy a home-theater system, we’d be will-
ing to spend guite a bit more time than
that. We would have auditioned the sys-
tems to get a better feel for their ca-
pabilities, and we would have pressed the
sales personnel with questions—or de-
manded to see the operating manuals to
make sure that each component offered the
functions we required. Because in home-
theater installations, good planning will
definitely pay off. [ |

Video Viewing in
the 90’s

CD/CDV/LD COMBINATION DISC
PLAYER MODEL XR-W70A; from
Toshiba America Consumer Products,
Inc., 82 Totowa Road, Wayne, Nj 07470;
Price: $599.

When videodisc players were first intro-
duced back in the 1970’s. the format
bombed. Video cassette recorders, on the
other hand, caught on like wildfire. Con-
sidering that most people’s home-video
setups at the time consisted of a small-
screen color TV, it's not surprising that
more folks weren’t leaping at the chance to
buy the more-expensive videodisc players,
despite their superior picture and audio
quality. After all, the VCR offered con-
sumers the ability to record television
shows as well as to watch prerecorded
movies—and the selection of films on vid-
eocassette was far greater than those avail-
able on disc. After a few yeurs of sluggish
sales, Philips, the inventor of the LaserVi-
sion, pulled their videodisc players off the
market, and so did most other videodisc
manufacturers.

The LaserVision format, however, was
the only videodisc format that was never
totally abandoned. Now, in the 90°s, it has
tinally come into its own. In a way, the
very success of the VCR, which pushed
the videodisc player out of the market in
the 70's, helped pave the way toward its
increasing acceptance today. There’s no
question that the VCR changed the way we
used our television sets. After all, with all
those movies being watched at home, the
next logical step was for consumers try to
duplicate the movie-thcater experience
using their home video and audio equip-
ment. Manufacturers were quick to re-
spond to (and inflame) that desire, intro-
ducing stereo TV’s, increasingly large-
screen direct-view sets, rear- and front-
projection systems, surround-sound pro-
cessors, A/V receivers, and speakers in-
tended for use with audio and video
equipment,

As consumers became more ac-
customed to sophisticated home-theater
systems. a new niche was created for the
laserdisc player. After all, once you’ve
spent hundreds or thousands of dollars on
A/V equipment, you re going to want the
best possible source material. With good
equipment, the flaws in VCR performance
become obvious. That’s why many serious
A/V enthusiasts now consider the laser
disc player to be an essential ingredient in
any home-theater installation—more im-
portant, even, than a VCR. The difference
in quality is dramatic: Laserdisc players
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TEST RESULTS—TOSHIBA XR-W70A LASERDISC PLAYER

The video frequency response of a
laserdisc player is a measurement of
how accurately it can reproduce signals
of different frequencies. It is measured
by playing a special signal from a test
disc that contains bursts of several spe-
cific frequencies and observing the out-
put on a waveform monitor. The
laboratory-measured frequency re-
sponse of the Toshiba XR-W70A was
not what we had expected from our
subjective evaluations. At 4.2 MHz, the
response was down 3.84 dB. That's a bit
worse than we've seen from other, sim-
ilar players.

The signal-to-noise ratio is a mea-
surement of the amount of unwanted
noise on a fixed, flat-field video signal.
A red field, used in our lab tests, is usu-
ally preferred to measure the chroma
signal-to-noise ratio. AM chroma mea-
surements indicate the strength of the
color signal, while PM chroma indicate
the purity of the color signal. The AM
chroma signal-to-noise ratio was mea-
sured at 44.8 dB, the PM signal-to-noise
ratio was measured at 36.5 dB, both
adequate, but not outstanding.

The luminance signal-to-noise mea-
surements indicate the brightness and
detail that you can expect to see in re-
corded videos. Such measurements in-
dicate the amount of snow that you're
likely to see in the picture. Depending
on the reference luminance level used
when making the measurement, the
luma signal-to-noise ratio was mea-
sured at 45.1 dB, which is what we
would expect. Using the S-video output
improved the luminance signal-to-noise
ratio by about 1.5 dB.

The audio section of the XR-W70A
yielded better than average perfor-
mance, as indicate by the tabulated re-
sults.

In summary, the lab results seemed to
be a bit of a mixed bag. But the results
are the same as with our subjective
tests. The XR-W70A is not something
that an audio/videophile is going to rush
out and buy. But its deficiencies are
smalil enough that a double-blind view-
ing test between the XR-W70A and
some more expensive players would
end in a draw.

s W= P
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Testing revealed a larger than expected
drop-off at higher frequencies.

-
(-]

Frequency Response
(@0.5 MHz)
(@2.0 MHz)
(@3.58 MHz)
(@4.2 MHz)

Signal-to-Noise Ratio
Red Field Chroma
AM
PM
Luminance
100 IRE

TEST RESULTS—VIDEQ SECTION

0dB
—-0.78 dB
-2.92 dB
—3.84 dB

44.8 dB
36.5 dB

45.1 dB

TEST RESULTS—ANALOG AUDIO SECTION

Output Level
{1 kHz)

THD
(@75% modulation)

Signal/Noise Ratio

1.53 volts (CX on), 0.52 volts (CX off)

0.76% (CX on), 0.59% (CX off)
86.4 dB (CX on), 64.1 dB (CX off)

TEST RESULTS—DIGITAL AUDIO SECTION

Output Level
(1 kHz)
Signal/Noise
(De-emphasis in)
{De-emphasis out)

Channel Separation
left
right

THD @0 dB
20 Hz
1 kHz
10 kHz

Linearity Error
(0 dBto — 50 dB)

Frequency Response
(20 Hz to 20 kHz)

Weight

Dimension (Hx W x D)
Power Requirement
Random-Access time

Scan Time (Side 1 to Side 2)
Notable Features
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2.17 volts

110.0 dB
110.0 dB

121.0 dB
126.9 dB

0.0031
0.0028
0.0045

—0.01 dB

+0, —0.12
ADDITIONAL DATA

19 pounds

5V x 187 x 17" inches

31.5 Watts

2.0 seconds

5.5 seconds

Flying erase head, Digital noise reduction,
Timebase corrector, Bidirectional frame
advance, Slow motion play %X and ¥10X),
Auto indexing, Real-time counter with
memory, 1-month/6-month program timer,
Front-panel A/V jacks, Control-L editing
interface, Control-S input.



TOSHIBA_
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display twice the horizontal resolution
(more than 420 lines) of VHS VCR’s, and
‘have the added advantage of providing
CD-quality sound.

During those years when the laserdisc
was floundering, the audio compact disc
‘(which was introduced a couple of years

'~ after the LD), was making a big name for
itself. Consumers who have become famil-
iar with the sound quality and convenience

~ features of the CD format now are quite
willing to consider a similar format for
video. Laserdisc players, like standard CD
players, offer quick access to “tracks”—
many videodiscs are arranged in sections

to make it easy to ‘‘fast forward” to a

specific scene in a movie or song on a

cencert video. And now that the price of
laserdisc players has dropped and virtually

ali laserdisc players also play CD’s, an LD/

CD player represents an economical

choice cf an A/V component.

In our home-theater setup, we used a.

combination disc player from Toshiba.
The Model XR-W70A CDICDVILD Player
can play 3- and S-inch CD’s, 5-inch
CDV’s (CD with Video discs), CDV sin-
gies, 8- and 12-inch CD Video LD’s, and
8- and 12-inch laserdiscs. It also adds a
couple of convenience features to home-
movie viewing.

The most important convenience fea-
ture is two-sided play. It’s not necessary to
manually flip the discs from side 1 to side 2
because the player automatically positions
the pick-up carriage assembly from one
side of a disc to another. That solves the
only complaint we had with videodisc
players. (Now, if we could only get disc
manufacturers to end side | at some place
other than the middle of a scene... )

Intrc Scan is another convenience fea-
ture that lets you play the first eight sec-

onds of every laserdisc chapter or CD track
s0 you can find what you're looking for. (It
will aatomatically change fo the second
side of a laserdisc.) You car program the
unit to play up to 24 chapters or tracks ‘n
any desired order; again, you ¢an switch
back and forth between laserdisc sides.
{Of course, there aren’s too many laser-
discs that we would like to watch in raa-
dom arder) A random mode le:s you play
all soags on a CD in random order; on a
Jasercisc with a table of contents (such as a
CD video laserdisc), you can play the
chapters on one side of the disc in random
order

Another handy feature is automaticaily
called into play if you tura the power
switch off during playback-of # laserdisc:
when you turn the player back on, it will
pick up where it left off. For dubbing CD’s
onto cassette tape, a peak-search functton
makes_it a breeze to set your recordmg

level: it will find the peak level, and output

it for about eight seconds so you can prap-
erly set your recorder.

When you insert a disc inio the XR-
W7QA, whether it’s a CD, a CDV, or a
laserdisc, the player will automatically de-
tect what kind of disc it is—just as any
othe- combi player will do. A special func-
tion, “Direct CD,” tells the player that you
are gozng to be playing a CD. That not only
speeds its decision-making process, but it
turns off the video circuitry to eliminate
the passibility of interference with the.au-
dio. :

An _optical digital output terminal is
proviced for direct connecticn to amepli-
fiers 2nd other equiprment-with digital in-
puts. :

Both the remote control and the front
panel offer a rotary three-speed scan con-
trol- The clear-scan miode gives slow scan-

AmericanRadioHistory Com

WMAIL-ORDER LASERDISCS

As laserdisc players have grown in
popularity, the selection of movies and
music videos available on disc has kept
pace. Unfortunately for LD converts
who don't live jn big cities on the East
and West Coasts, stores that sell laser
discs are still few and far between, and
those that offer a decent selection of
LD's available as overnight rentals are
even more scarce.

Some entrepreneurs have seen op-
portunity in that situation, and mail-
order laserdisc shops are now flourish-
ing. There are big companies, such as
Calumbia House Laserdisc Club
(800-538-2233). Discount clubs in-
clude Ken Crane's in Westminster, CA
(800-624-3978 or 800-626-1768 in CA);
the LaserDisc Fan Club of Long Beach,
CA (800-322-2285); Laser Craze in
Boston (617-338-9820), Sight and
Sound in Waltham, MA (617-894-8633);
and Brooklyn-based SEM Video Prod-
ucts (800-247-6644 or 718-645-1663).
Used laserdiscs are available from such
companies as Video Brokers: in Wash-
ington DC (202-328-0428) and Triton
Video in New York City (212-243-3610).

ning; the low-scan mode steps scanning up
to about 10 X nomnmal; and high-scan steps
it up to 30X normal. The scanning was
serviceablz on CLV (constant linear ve-
locity or extended-play) discs, but, of
course, couldn’t compare to that for CAV
(constant angular velocity) discs.

A soft-picture function can filter some
background noise from old vintage
movies. We also found it useful to soften
the image when we were sitting too close
to a large:screen.

The XE-W70A was a strong performer
that doesn’t offer any surprises. It didn’t
wow us with all kinds of high-tech, high-
end features, but it certainly did a respec-
table job doing what it was supposed to. If
you’re a videophile who's been watching
laserdiscs since the late 1970’s, then look
elsewhere for your riext player. But if
you're still wondering what all the laser-
disc fuss is about, why not find out by
giving the XR-W70A a try?

“Actually, it's made here—the manual just
reads like it was made in Japan.”
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~ Bose Home-Theater Spsaker System

ELECTRONICS WISH LIST

Za2nith/Bose Surround—éound System

For more information on any
product in this section, circle
the appropriate number on
the Free Information Card.

SuperFlat Rear-Projection TV

Incorporating much of the technology used in their SuperFlat direct-view TV’s,
Panansonic Company’s (One Panasonic Way, Secaucus, NJ 07094) PTP-5IXF20
also features a new screen and lens system developed for rear-projection sets. The
51-inch set is capable of more than 700 lines of horizontal resolution. and can
deliver more than 300 foot-lamberts of brightness for a clear picture even in
brightly lit rooms. The TV'’s audio specs include 20-watts-per-channel output (8
ohms, 60Hz-15kHz, 1% THD), MTS stereo with dbx noise reduction, and Dolby
Surround Sound. Other features include picture-in-picture, Artificial Intelligence
Control of image quality to maintain the proper contrast level, parental guidance
control, built-in clock and sleep timers, dual on/off timers, favorite-channel and
favorite-picture memories, and a remote that’s capable of controlling most VCR’s
and cable boxes and all Panasonic laserdisc players. The set is just 27-inches deep,

allowing it to fit through standard doorways. Price: $2999.95.
CIRCLE 54 ON FREE INFORMATION CARD

Small Speakers for Big Sound
If you believe that speakers should be heard but not seen, setting up a home
theater can be a real challenge. Bose Corporation (The Mountain, Framingham,
MA 01701-9168) presents an easy solution in the unobtrusive form of their
Acoustimass-7 Home-Theater Speaker System. The matched, front-channel
speaker system includes three dual-cube arrays (center, front, and right channels)
and a bass module. The magnetically shielded front-channel speakers, which
measure just 6% X 3% X 4% inches, include hardware that allows several mount-
ing options—wall and ceiling brackets. table stands, and floor stands. Each array
includes a pair of 2%4-inch wide-range drivers. Using a matched center speaker
ensures that sound remains balanced and consistent from channel to channel. The
bass module, which is small enough to be hidden anywhere in the room, launches
sound waves from a pair of high-performance 5%-inch low-frequency drivers into
the room in the form of moving air masses. All connections are made through the
bass module, and built-in protection circuitry guards the system components
against excessive input levels. Price: $899.
CIRCLE 55 ON FREE INFORMATION CARD

Instant Home Theater
Intended to provide better sound without complex hookups, the HTS-100
instant home-theater component from Mitsubishi Electronics America, Inc.
(5665 Plaza Drive, Cypress, CA 90630) delivers Dolby Pro Logic Surround
Sound as a function of normal television operation. Installation requires only one
step and does not disrupt the normal connections between the TV and VCR or
laserdisc player. Price: $599.
CIRCLE 56 ON FREE INFORMATION CARD

Video by Zenith, Sound by Bose
Bose Acoustimass speaker technology is also available built into several models
of Zenith (1000 Milwaukee Avenue, Glenview, 1L 60025) television sets, creating
all-in-one home theaters featuring “Bose VideoStage Surround System.” It might
not be Dolby Pro-Logic, but for those interested in surround-sound without the
fuss, the combination of front-channel speakers built into the TV, and two separate
rear speakers works well. The Model AB5285BG is a 52-inch rear-projection set
that features black level expansion, which expands the number of gray-to-black
shades that can be displayed, leading to greater depth and richer colors. White
compression reduces glare from bright white areas, for crisper edges of bright
images. Lumina noise reduction decreases the *‘noise” that often occurs when
sharpness levels are increased, and edge enhancement circuitry eliminates fuzzy
edges in individual scenes. Price: $3295.
CIRCLE 57 ON FREE INFORMATION CARD



here will it be? Hawaii? Las Vegas? Mexico? The Ba-

hamas? It's up to you. We're going to send you a free

coupon for up to six days and five nights of free lodg-
ing at the destination of your choice. Now did we get your at-
tention?

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

When you decide to participate in our program, we'll send
you a booklet of 40 coupons and a catalog listing our current
book offerings. Purchase one book and include one of the
coupons for your second book. In all, you'll get 40 books for
your $19.95 investment.

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

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

TS coupon receematie 1or ane DODK/UDRCINON 1B The
“Beaowrs Cht CIIOY when purchasig asoiner Sook
Dudiication from :hs Laldiog of Kud or Qreaie” value

O ERPIRATION DATE

uimepsarns 00O COPO
anect Steghgn King

o The Eves of the bragon
nmbo 4= 012t Prce 18,85

to outline all of
the details, but
don't pass this up!
Send us your name,
address and $19.95
so we can send you all
of the information, in-
cluding your catalog
and 40-coupon book
today. MasterCharge and
Visa are accepted.
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Farmingdale, New York 11735

O
- oV
e L
\ﬂ\n\gﬂ‘uw*“‘“
v

0
mwms\“" "

Gentlemen: I've enclosed $19.95 in full payment. Pleasc send my “The
Great Two for One Give Away” booklet of 40 coupons and catalog.

] visa ] MasterCard
Name

Address

City State AL
Credit Card No. Exp. Daie

Signature
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t(Clip coupon and mail today! Do not send cash through the mail.)
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HEATH/REFLEX

WIRELESS

DOORBELL

CIRCLE 119 ON FREE INFORMATION CARD

A quick and easy way to add or replace a doorbell

ost of you are probably fa-
miliar with the Heath Com-
pany—or at least “Heath

kits.” While Heath is no longer in the kit
market, they have launched what
they call the Reflex line of home elec-
fronics. That line of products is de-
signed to allow the home do-it-
yourselfer to install automated light-
ing, wireless light switches, auto-shut-
offlighting, or a wireless doorbell. All at
very affordable prices. This report will
focus on their SL-6153 wireless door-
bell.

The Device. The SL-6153 is a pre-built
unit that allows you to install @ door-
bell anywhere without having to hook
up any wires at all. Apart from the
*doorbell button transmitter” and a
“doorbell bell receiver,” a few mount-
ing screws or some double-sided
tape (both of which are included) are
allyou need to do the installation. The
$§29.97 doorbell system has a max-
imum range of 50 feet and works for a
year on one set of batteries. That
range should provide plenty of suit-
able locations to place the receiver.
The fransmitter, or button, is roughly
the same size as a match box, and its
powered from a small 12-volt battery,
which is included with the unit. The
receiver, or bell, is powered from three
*D" cells, which are not included.

The transmitter will look attractive
mounted at any doorway, and the re-
ceiver looks much like a fraditional
doorbell chime box—both units are
an off-white color.

The receiver unit offers three switch-
selectable sound options. There’s a
traditional “ding dong” setting, a
“ding ding” setting, and a single
“ding” setting. Besides serving the pur-
pose of user preference, the three
sound options allow you to have a
different sounding bell at each of up
fo three doors. That's the main reason
why the wireless doorbell is available
in three different RF frequencies. It is
also useful in case your next-door
neighbor has the same unit.

The most obvious need for a wire-
less doorbell is in cases where no
doorbell exists at all. The user is then
able to quickly install an “instant”
doorbell. You may even want a wire-
less doorbell for your bedroom door.
Many homes will have a doorbell at
the front door only, in which case a
wireless bell could come in handy for
the side or back door.

installation. When we first tested our
wireless doorbell—with one person
holding the bell and another holding
the button—it did indeed have a
range of at least 50 feet. However,
when festing out the doorbell at its

AmericanRadinHictaory Cam

approximate installation point, we
learned the value of something men-
tioned in the installation manuat:
“Don’'t mount the receiver or transmit-
ter directly on a metal surface, as the
range will be drastically reduced.” If
you must locate either the receiver or
transmitter on a metal surface, it's sug-
gested thatyou mount it on a piece of
wood at least ¥a-inch thick.

Our doorbell has been installed for
a couple of weeks now and is still
working perfectly. That shouldn’t
sound impressive to you—after all,
two weeks isn't all that much time—
but it is at the very least gratifying to
this reviewer who had something to
compare this new doorbell to; a wire-
less doorbell from another manufac-
turer. The receiver of this “other”
wireless doorbell used only two “AA”
cells for power, which lasted only a
couple of days. Also, the chime on the
Heath doorbell is much louder and
realistic sounding than that other one.
Even though that other doorbell cost
ten dollars less than the Heath unit, it
was certainly no bargain.

If the Heath/Reflex SL-6153 wireless
doorbell sounds like something you
could use, or if you're interested in any
of the other Reflex products, contact
Heath (PO Box 1288, Benton Harbor, Ml
49023-1288) directly or circle No. 119
on the Free Information Card. |




No other training shows you
how to troubleshoot and
service computers like NRI!

NEW! 888sx/20 MHz MINI MONITOR NEW! 40 MEG
TOWER COMPUTER! High-resolution, HARD DISK DRIVE!
Features 32-bit 80386sx nonglare, 12" TTL You install this
CPU, 1 meg RAM, 64K ROM, monochrome 40 meg IDE
1.2 meg high-density floppy monitor with tilt hard disk drive
disk drive and swivel base internally, for
greater data
storage capacity
SOFTWARE DISCOVERY LAB

Train with MS-DOS, GW-BASIC,
and popular Microsoft Works
applications software

Complete breadboarding
systemn lets you design and
modify circuits, diagnose
and repair faults

DIGITAL MULTIMETER

Professional test instrument for
quick and easy measurements

DIGITAL LOGIC PROBE
Simplifies analyzing digital
circuit operation

LESSONS ="
Clear, illustrated texts B
build your understanding © =
of computers step by step | g
| 4D
- T
Only NRI walks you il
through the step-by-step ~—

assembly of a powerful 388sx computer
system you train with and keep — giving you the hands-on
sxperience you need to work with, troubleshoot, and service
today’s !Illlﬂ widely used computer systems. Only NRI gives you
everything you nesed to start a money-making career, even a
business of your own, in computer service.
No doubt about it: The best way to learn to service computers is to actually
build a state-of-the-art computer from the keyboard on up. Only NRI, the
leader in career-building at-home electronics training for more than 75 years,
gives you that kind of practical, real-world computer serviding experience.
Indeed, no other training — in school, on the job, anywhere — shows you
how to troubleshoot and service computers like NRL

Get Inside the West Coast 388sx computer system ... and
experience all the power and speed of today's
computer technology!
With NRI's exclusive hands-on training, you actually build and keep the
powerful new West Coast 3865x/20 MHz mini tower computer system.

You start by assembling and testing your computer’s 101-key “intelligent”
keyboard, move on to test the drcuitry of the main logic board, install the
power supply and 1.2 meg high-density floppy disk drive, then interface your
high-resolution monitor.

What's more, you now go on to install and test a powerful 40 meg IDE
hard disk drive — today’s most-wanted computer peripheral — included in
your course to dramatically increase your computer’s data storage capadty
while giving you lightning-quick data access. But that’s not all!

Professional diagnostic hardware and software makes
troubleshooting fast and accurate

Your NRI training now includes a remarkable diagnostic package that allows
you to quickly locate and correct defects in IBM XT, AT 80286/80386, and
compatible computers.

You'll use your Ultra-X QuickTech diagnostic software to test the system
RAM and such peripheral adapters as parallel printer ports, video adapters,
and floppy and hard disk drives. You'll go on to use your R.A.C.E.R. diagnostic
card, also from Ultra-X, to identify individual defective RAM chips, locate
interfacing problems, and pinpoint defective support chips.

This ingenious diagnostic package is just one more way NRI gives you the
confidence and the know-how for advancement, a new career, or a money-
making business of your own.

AmericanRadioHistorv. Com

DIAGNOSTIC HARDWARE

AND SOFTWARE

R.A.C.E.R. plug-in diagnostic
card and QuickTech menu-
driven software, both from
Ultra-X, give you hands-on
experience with today’s
professional

No experience necessary ... NRI bulds it

With NRI, you learn at your own pace in your own home. No dassroom
pressures, no night school, no need to quit your present job until you're ready
to make your move. And all throughout your training, you have the full
support of your personal NRI instructar and the NRI technical staff, always
ready to answer your questions and give you help whenever you need it.

FREE catalog tells more. Send todayl

Send today for NRI’s big, free catalog that describes every aspect of NRI's
innovative computer training, as well as hands-on training in TV/video/audio
serviding, telecommunications, industrial electronics, and other high-growth,
high-tech career fields. .

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

IBM is a registered trademark of International Business Machines Corp. QuickTech
and R.A.C.E.R. are registered trademarks of Ultra-X, Inc.

-j_:j_l ODAY FOR FREE CATALC

i ”ﬂ Schools I#m

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

For career courses
approved under GI Bill

[ check for details.

|

|
I ®Check one FREE catalog only I
I 0 MICROCOMPUTER SERVICING [0 Computer Programming I
I O TV/Video/Audio Servicing [ security Electronics I
[ industrial Electronics & Robotics [ Electronic Music Technology
I [ Telecommunications [ Desktop Publishing I
I [ Basic Electronics [ PC Software Engineering Using C I
1 |
I |
| |

(please print)
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City/State/Zip
Accredited Member, National Home Study Council 18-013 I
D I N Y GED DS EEE B B B B B S .

souox09|3 sejndod ‘661 Arenuer

N
(4]



Popular Electronics, January 1993

N
(=]

By Len Feldman

Canon UC1
Smm
Camcorder

PRODUCT
TEST REPORTS

More and more cam-
corder enthusiasts are
these days turning to the
8mm format. For reasons
that remain something of a
mystery, American video
enthusiasts initially thought
that “bigger is better” and
opted for heavy, bulky, full-
size VHS camcorders. Light-
er and smaller compact
VHS units, dubbed VHS-C,
made some inroads when

The Canon UCI compact 8mm camcorder.

introduced. But since re-
cording time was limited fo
a maximum of 20 minutes,
and later extended to 30
minutes, their success was
limited. The infroduction of
the 8mm format solved
both the size and weight
and the recording-time

problems, offering 2 hours
of recording time (and,
more recently, 2%2 hours on
somewhat thinner tape).

Canon has been a major
proponent of the 8mm for-
mat almost since it was
standardized. That inno-
vative company now offers
three camcorders in their
*UC” series. Of those, the
UC1, which was tested for
this report, is the least ex-
pensive, with a suggested
list price of $1499.00.

Billed as the world's light-
est 8mm camcorder (at
1.28 pounds without tape,
wireless controlier, and bat-
fery), the UC1 features an
8 x intermal-focus zoom
lens and six-layer ceramic
circuit assembilies. A de-
tachable, full-function,
wireless remote control; an
on-screen menu system;
and a 2-page title superim-
poser with “shadow” letters
and battery backup (for re-
taining titles} are a few of its
many features. The titles are
displayed in frames using
an interlace method that
prevents the broken diago-
nal lines that are usually
apparent in other camcor-
ders that use a field-
memory method.

Other features include a
7-mode high-speed shutter,
a “gain-up” switch for low-
level {2-lux) light sensitivity, a
24-zone evaluated white-
balance system, automatic
wind screen, and a variety
of power-supply options (in-
cluding alkaline batteries).
As is frue of many 8mm-
camcorder models, you
can set time and date so
that they may be displayed

AmericanRadioHistorv.Com

at the beginning of a scene
or at any time you choose.
More advanced features
include “edit erase,” a sys-
tem for erasing up to a
minute’s worth of unsatisfac-
fory recording and
refurning fo the starting
point of a scene that is to
be re-recorded; backlight-
ing compensation, which
can be used when exces-
sive background lighting
occurs behind the subject
being taped; fade-in and
fade-out; and self-timer re-
cording, a ten-second
standby mode that allows
you fo get into the picture.
Finally, if you are using a
partially recorded tape, a
blank-tape search function
allows you to locate the
end of the recorded sec-
tion; that avoids having
long blank, unrecorded
sections on the tape.

CONTROLS

As viewed from.the rear,
the left-side surface of the
unit houses power-focusing
buttons; an automatic-
focus on/off button; the
fade, backlight compensa-
tion, and date buttons; and
buttons associated with ti-
tling. Toward the rear of that
surface, near the electronic
viewfinder, are a counter-
reset button, a menu/play
button, fast- forward/record
search and rewind/record
search buttons, a select/
record review/stop button,
and an edit switch. The
function of the buttons that
have more than one pur-
pose depends on whether
you are in the record or
play mode.




The right side panel of
the camcorder body
(again, viewed from the
rear) houses the power on/
off switch, a power-zoom
rocker switch, the start/stop
(record) switch, and a
mode select switch that
chooses camera or play-
back modes. A detachable
wireless controller can be
swung up (or detached) to
uncover tape return, re-
wind, play, fast forward,
start/stop, zoom, stop, rec-
ord, still-frame, and counter
reset buttons, With the wire-
less controller swung out of
the way and with the hand-
grip section swung down,
access is gained to the
eject switch that is used to
open the cassette com-
partment for loading and
unloading of a cassette. As
long as a battery or power
adaptor is connected to
the camcorder, the eject
button will work even when
power is Off,

The audio and video in-
put/output terminals are
located up front, below the
camcorder’s lens and built-
in microphone. Those termi-
nals can be used to

TEST RESULTS—CANON UC1 8mm CAMCORDER

Specifications

Minimum illumination
White balance
Color contamination
Horizontal resolution
Camera
Record/play cycles
Video signal-to-noise ratio
Camera
Chroma AM
Luminance
Record/play video out
Chroma AM
Luminance
Lens
Minimum focal distance
Microphone max. output
Ext. microphone sensitivity
Audio signal-to-noise ratio
Power requirements
Weight
Dimensions (Hx W x D, inches)
Suggested list price

*See text

|
playback recordings on &

TV set equipped with audio/
video inputs or to use the
camcorder to record from
another source, such as a
VCR. A battery pack or an
AC power adaptor (sup-
plied) attaches easily to the
rear of the camcorder.

TEST RESULTS
Advanced Product Eval-
uation Labs (APEL)
measured the performance
of this camcorder. Using the
“gain up” function, mini-
mum illumination required
fo produce a full-amplitude
video signal was 1.9 lux,
which was slightly better
than the 2.0-lux level
claimed by Canon. White
balance, or the amount of
chrominance (color) that
appears on a neutral ob-
ject when the white-
balance control is set for
optimum was 12 IRE, which
was a bit poorer than we
would have expected.
While color contamination
(color bursts appearing on
a fine black and white pat-
tern) measured 8 IRE when
measured from the camera

Mfr's Claim PE Measured
2.0 lux 1.9 lux

N/A 12 IRE

N/A 8 IRE*

N/A 330 lines

N/A 240 lines

N/A 43.9 dB

N/A 39.5 dB

N/A 40.1 dB

N/A 40.3 dB

/1.8, 8x zoom  Confirmed

36 inches 35 inches

N/A 0.41 volts

N/A 3.1 mv

N/A 58.3 dB

4.9 watts 6.5 watts

1.28 Ibs. 2.01bs.”

S5Yax 3Vax 6% Confirmed
$1499.00 |
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Earn Your B.S. Degree
in
ELECTRONICS
or

COMPUTER

By Studying at Home

Grantham College of Engineering,
now in our 42nd year, is highly ex-
perienced in “distance education”—
teaching by correspondence—through
printed materials, computer materials,
fax, and phone.

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

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and Clanguages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

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

An important part of being pre-
pared to move up is holding the right
college degrez, and the absolutely neces-
sary part 1s knowing your field.
Grantham can help you both ways—
to learn more and to earn your degree
in the process.

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

®

Accredited by
the Accrediting Commission of the
National Home Study Council

GRANTHAM
College of Engineering
Grantham College Road
Slidell, LA 70460
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IGITAL VIDEO STABILIZER
ELIMINATES ALL VIDEO COPYGUARDS

While watching rent-
al movies, you will
notice annoying pe-
riodic color darken-
ing, color shift,
unwanted lines
flashing or jggqu
edges. This is
caused by the copy
protection jammin

signals embedde

in"the video tape,
such as Macrovision
copy protection. THE
DIGITAL VIDEO STABI-

LIZER: RXll COMPLETELY o Light weight (8

ELIMINATES ALL COPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRINGS YOU CRYSTAL
CLEAR PICTURES.

o Easytouseanda
o State-of-the-art

086 .
. % automatic
e Compatible to all

s
¢ The best and most

o Uses a standard 9

FEATURES

snap to install

Microchip technol-

pes of VCRs and

exciting Video Sta-
bilizer in the
market

ounces) and com-
act (1x3.5x5")

Volt battery (last 1-
2 years

WARNING - Fast UPS delive

THE DIGITAL VIDEO STA- © leflghipping avail-
BILIZERIS INTENDED FOR
PRIVATE HOME Use * UNCONDITIONAL
ONLY, IT IS NOT IN- 30 day money
TENDED TO CoPY RENT- _ Dack guarantee
AL Movies oRr °© 1yearwarranty
HTED  VIDEO
?;?p?smﬁnmomy con. (Dealers Welcome)

STITUTE COPYRIGHT IN- FREE 20P Catalog
FRINGEMENT.,

To Order: $59.95 ea + $5forp & h
Visa, M/C, COD Mon-Fri: 9-6 EST

1-800-445-9285
ZENTEK CORP. DEPT.. CPE193
3670-12 WEST OCEANSIDE RD. OCEANSIDE. NY 11572

CIRCLE 11 ON FREE INFORMATION CARD
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1Unit 5+
BEST Super Tri-Bi Auto/
Var, Gain Adjustment  $119.95..$85
Jerrold Super Tri-Bi ... $109.95.$79
Scientific Atanta ......... $109.....$79
| T =
Panasonic TZPC145....

Wireless Video Sender..$59.95....549.95

30 Day Money Back Guarantee
FREE 20 page Catalog
Visa, M/C, COD or send money order to:
U.S. Cable TV Inc. Dept. KPE193
4100 N. Powerline Rd., Bldg. F-4
Pompano Beach, FL 33073

1-800-772-6244

For Our Record

I, the undersigned, do hereby declare under penalty of perjury
that all products purchased, now and in the future, will only be
used on Cable TV systems with peoper authorization from
local officials or cable company officials in accordance with all
applicable federal and state laws, FEDERAL AND VARIOUS

ATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL
AND CVIL PENALTIES FOR UNAUTHORIZED USE.

Date:
Signed:

No Florida Sales!
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As shown in this vectorscope photo, color-phase accuracy and

color saturation were just about perfect.

output itself, that figure de-
creased to a more than
acceptable 2 IRE when the
test was made for the com-
plete record/playback
cycle.

Color-phase accuracy
and color saturation were
just about perfect, as illus-
trated in the vectorscope
photo of Fig. 1, which was
taken by APEL from a red
field. There was virtually no
evidence of sfreaking, lag,
or image retention when
the camcorder was pan-
ned across bright light
sources.

Resolution, or the max-
imum number of horizontal
lines as viewed from a reso-
lution test chart, measured
330 tines for the camera
output, about equal to the
best resolution obtainable
from broadcast TV. When
measured via the complete
record/play cycle, however,
resolution decreased to 240
lines, or about what we
have come to expect from
standard 8mm-format cam-
corders.

For the camera output,
the video color (chroma
AM) signal-to-noise ratio
measured 43.9 dB, while
the signai-to-noise ratio rel-
ative fo the brightness
signal (luminance) mea-
sured 39.5 dB. For the

tary Com

complete record/play cy-
cle, those signal-to-noise
figures changed to 40.1 dB
and 40.3 dB, respectively.
The buitt-in microphone
detivered a maximum au-
dio-output signal of 0.41
volts, while external-micro-
phone input sensitivity
measured 3.1 millivolts for
full audio output. Audio sig-
nal-to-noise ratio measured
a satisfactory 58.3 dB.
Additional data supplied
by APEL indicated that the
minimum focus distance for
this camcorder was 35
inches in the normal mode,
and % inch in the “macro”
closeup mode. The cam-
corder consumed 6.5 watts
of power when in the rec-
ord mode. With its battery
pack and wireless controller
attached, and a 120-min-
ute 8mm-cassette installed,
the totat weight of the cam-
corder approached 2
pounds. The overall dimen-
sions of the unit were 5% (H)
by 3% (W) by 63 (D) inches.

HANDS-ON TESTS

Since so many of the
controls are of the dual-
function type and the unit is
so compact, learning how
o use the UC1s many fea-
tures and special effects
takes a bit of time and
practice. However, it is well




worth the effort because
this very compact unit is
able o produce profession-
al-looking video tapes that
would have required the
use of a much heavier and
bulkier camcorder just a
couple of years ago.

We should note that
those seeking better picture
resolution than is provided
by the UC1 can choose
Canon'’s UCS1. That unit is a
slightly heavier but equally
compact model that offers
all the features of the UCH1,
plus Hi-Band 8mm-video re-
cording and several
additional features such as
a 2-speed 10x power
zoom and a built-in
character generator with
numerous digital title func-
tions. For those who insist
upon better sound, Canon
offers still another cam-
corder—the UC20, which
features hi-fi stereo and a
7-mode high-speed shutter.
The UCS1 carries a sug-
gested list price of $2099.00
while the UC20 has a sug-
gested list price of
$1849.00.

However, for the typical
camcorder user seeking a
lightweight, full featured
8mm camcorder to use for
recording vacations, family
events, and other memo-
ries, we can recommend
the Canon UC1 without any
reservations. For more infor-
mation on the UC1 or other
Canon camcorders, con-
tact the company directly
{Canon USA, Inc., Video Di-
vision, One Canon Plazq,
Lake Success, NY
11042-1113), or circle No.
120 on the Free Information
Card. |

r-------------------1

NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS:

Home study course shows you how

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

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

to make good money in VCR repair.

Texts, course materials, and tool kit are sent to your
home. Graduate ready to make up to $50.00 or more
per hour in your own spare-time or full-time business.

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

State

Zip

The School of VCR Repair

2245 Perimeter Park, Dept. VA341 Atlanta, Georgia 30341

-------------------J
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THE UNGENSORED
GONTENT OF
THIS MAGAZINE L5
MADE POSGIBLE BY
THE l:llmllllllllﬂ
THE BILL OF RIGHTS
OFTHE
UNITED STATES.

THE CONSTITUTIGN. THE WORDS WE LIVE 3Y.

To learn more about tha Constitution write: Con-
stitution, Washington. D.C. 20006. The Commis- [ A\0

sion en the Bicentennial of The U.S. Constitution.

/SUPER 12 HOUR RECORDER
CALL TOLL FREE

Modified Panasonic Slimline,
6 hrs per side

120 TDK tape furnished.
AC/DC Operation.
Quality Playback.
Digital Counter.

Starts & Stops Recorder
Automatically When
Hand Set is Used.
Solid State!

FCC Aoproved

Solids-ate Ad ustable
Sensitvity. Voices &
Sounds Activate Recorder

Adjustable Sensitivity -
Provisions for Remote
Mike $28.50*

Durable Lightweight Plastic. $1 1'5 *
PHONE RECORDING ADAPTER

* Add for ship. & handling. Phone Adapter & Vox
$2.00 each, Recorders $5.00 each. Colo. Res add
tax. Mail Order, VISA, M/C, COD's OK. Money Back
Guar. Qty Disc. available. Dealer inquiries invited.
Free data on other products.
AMC SALES INC. 193 Vaquero Dr.
Boulder, CO. 80303
Q)nes (303) 499-5405 1-800-926-2488

FAX (303) 494-4924
Mon-Fri 8-56 MTN, TIME
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Science PROBE! — the only
magazine devoted entirely to Amateur
Scientists! If you are fascinated by sci-
encein allits many forms ... . if you can't
stay away from a microscope, tele-
scope, calipers, or test tube — we in-
vite you to share the wonders in every
issue of Science PROBE! You will join
a community of Amateur and Student
Scientists who enthusiastically seek
scientific knowledge or follow scientific
pursuits for their own sakes and not
merely as a profession.

Obtain your next issue of Science
PROBE! by visiting a quality News-
stand, Convenience Store, or Super-
market or by reserving your personal
copy through the mail by completing
the coupon below.

From your very first issue of Science
PROBE! you will be involved in a world
of scientific facts, experiments, and
studies pursued by amateur scientists
who are university students, investors,
academicians, engineers, or office
workers, salesmen, farmers—whose
quest is.to probe into the mysteries of
science and reveal them to ali.

Plan to become a Science PROBE!
reader! -

Welcome to. ..

PROBE!

The Amateur Scientist’s Journal

Embark on an irresistible new journey into the realm

w Of mystery, challenge, and exploration! The perfect

_magazine for the budding scientist, the serious
i amateur, the professional who would like to relax,
and those who simply want to gaze at the stars.

Articles to appear in upcoming issues of Science PROBE!
are:
Inside Internet—A Scientific Computer Network
Make your own Seismometer
Operate a Solar-Powered Weather Station
Assemble a Solid-State Portable Barometer
The Bicycle—A Traveling Scientific Laboratory

If you’re fascinated by science in all its many forms,
if you are compelled to experiment and explore, then
Science PROBE! is your kind of magazine!

For Faster Service—Call Today:
1-800-777-5489

I 7PA31
| Science PROBE!
| 500-B Bi-County Boulevard |
| Farmingdale, NY 11735 I
= Please forward my copy of Science PROBE! as soon as it comes off the press. I
I am enclosing $3.50-U.S.A. ($4.23-Canada-includes G.S.T.) plus $1.00 for |
| shipping and handling. Better still, please enroll me as a subscriber and send |
| the next four (4) quarterly issues of Science Probe. I am enclosing $9.95- |
] U.S.A.(Canada: $16.00—includes G.S.T) |
| [0 Next Issue Only [0 Next Four Issues (1 Year) |
| Offers valid in the US.A. and Canada only. No foreign orders. |
] Name 1
l Address =
] City State ZIP I
] All Orders payable in U.S.A. Funds only. |
I-— — ———_--—-———————————l

ON SALE AT QUALITY NEWSSTANDS, CONVENIENCE STORES AND SUPERMARKETS
GET YOUR COPY TODAY—$3.50-U.S.A.—$3.95-Canada
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Amatum -Bad Recewer‘

Join a growing throng of listening enthusiasts who regularly tune in
commercial air-to-ground and ground-to-air aeronautic communications.

and ham operators, you are inter-

ested in listening in on all the ex-
citement manifest in aeronautic
communication, but lack the equip-
ment to pursue your interest, then per-
haps the Aviation Receiver described
in this article Is for you. The Aviation
Receiver, designed to tune the
118-135-MHz band, features excep-
tional sensitivity, image rejection, sig-
nal-to-noise ratio, and stability. The
receiver is ideally suited to listening in
on ground and air communications
associated with commercial airlines
and general aviation.

Powered from a 9-volt transistor-ra-
dio battery, it can be taken along with
you to local airports so that you won't
miss a moment of the action. And
even if you're nowhere near an air-
port, this little receiver will pick-up the
air-to-ground and ground-to-air com-
munications of any plane or ground
facility within about 100 miles!

I f, like many scanner enthusiasts

Circuit Description. Figure 1 shows
a schematic diagram of the Aviation
Receiver—a superhetrodyned AM
(amplitude modulated) unit built
around four IC’s: an NE602 double-
balanced mixer (U1), an MC1350 lin-
ear IF amplifier (U2), an LM324 quad
op-amp (U3), and an LM386 audio
amplifier (U4).

In operation, an antenna that plugs
into J1 picks up the AM signal. That
signal is then coupled through C1to a
three-section, tuned-filter network,

BY FRED BLECHMAN

consisting of L1-L5 and C2-Cé. Sig-
nals in the 118-135-MHz VHF (very high
frequency) range are coupled
through C7 to a VHF transistor (1),
where the signals are amplified. From
there, the signals are fed through C8
to the input of U1 (the NE602 double-
balanced mixer}, which in this ap-
plication serves as a local oscillator. A
variable inductor (Lé) and its associ-
ated capacitor network set the local-
oscillator frequency at 10.7-MHz high-
er than the incoming 118-135-MHz
signals. A tuning network, consisting of
varactor diode D1 and potentiometer
R1, aliows the local-oscillator frequen-
cy to be tuned across about 16 MHz.

The 10.7-MHz difference between
the received signal and the local-os-
cillator frequency (i.e. the intermedi-
ate frequency or IF) is output al pin 4
of U1to a 10.7-MHz ceramic filter (FIL1).
The filter is used to ensure a narrow
pass band and sharp signal selec-
fivity.

The output of FiL1 is ampilified by Q2
and then fed through C16 fo U2 (an
MCA1350 IF amplifier}, which, as con-
figured, also offers automatic gain
control (AGC), as we'll see shortly. The
amplified 10.7-MHz IF signal is peaked
using variable fransformer T1. The AM
audio is then demodulated by diode
D2. After that, the audio is fed in se-

quence through the four sections of

U3 (an LM324 quad op-amp).

Note that a portion of U3-a’s output
signal is fed back through resistor R25
to the AGC-control input of U2 at pin 5.

AMeric aakhackia-totan e on m

That signal is used to automatically
decrease the gain of U2 when strong
signals are present or to automatically
increase U2's gain for weak signals.
That keeps the output volume of the
circuit within a comfortable listening
range regardless of the strength of the
incoming signails.

The receiver circuit also contains a
squelch circuit that is controlled by
potentiometer R3, which is used to kill
random noise below a selected
threshold level. When properly set, the
squelch control virtually eliminates
background noise, so that all you hear
are incoming signais that can be
brought up to a usable level. Potenti-
ometer R2 controis the overall volume
fed through C26 to U4, an LM386 low-
voltage audio-power amplifier. Due
to the overall design and squelch
control, the audio output is quite low
in background noise, and yet its ca-
pable of driving simple communica-
tions speakers or earphones to
excellent volume levels.

Construction. The Aviation Receiver
was assembled on a printed-circuit
board, measuring about 4 X 4%
inches. Figure 2 shows a full-size tem-
plate of that printed-circuit board’s
layout. A kit of parts (which includes
an etched and pre-drilled, printed-
circuit board, but no case) is offered
by the suppilier listed in the Parts List.

Although most of the parts for this
project are commonly available
through conventional electronic-
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Fig. 1. The Aviation Receiver—a superheterodyne unit, built around four IC's—is
designed to receive AM signals in the 118-135-MH?z frequency range.

All of the components for the Aviation
Receiver (including the 9-volt transistor-
radio battery that powers the circuit)
mount on a single printed-circuit board.

components suppliers, a source for
some of the more difficult to find parts
is given in the Parts List for those who
prefer to do their own shopping. If you
opt to gather your own parts or you

plan to use what you have on hand,
keep in mind that the circuit-board
layout was designed to accommo-
date components of specific dimen-
sions in some cases; jacks J1 and J2,

switch §1, transformer T1, and all three

potentiometers, for example. To ease
the pain of obtaining those parts, a
“Special Parts Kit” is also available
from the listed source.

Also note that either of the Siemens
parts specified in the Parts List for
varactor diode D1 will work, but beth
may be difficult to find from hobbyist
sources. However, the second unit
(BBS0YS) is available from Allied Elec-
fronics.

However you go about collecting
the parts for this project, don't even
think about building the receiver clr-
cuit without the printed-circuit board.

AmericanRadioHistorv. Com

At the frequencies involved, the
placement of every wire and part,
and every partvalue is critical for trou-
ble-free performance.

Once you've obtained all of the
components and the board for the
Aviation Receiver, construction can
begin. A parts-placement diagram is
shown in Fig. 3. When assembling the
project, take special care that polar-
ity-sensitive components (electrolytic
capacitors, diodes, and transistors)
are installed properly. Just one part
installed backwards can cause griev-
ous harmi

Begin by installing the passive com-
ponents (jumper wires, resistors, ca-
pacitors, and inductors). Follow that
by installing the active components;
diodes, fransistors, and IC's. Once the
active components have been in-
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Fig. 2. Here's a full-size printed-circuit pattern for the Aviation Receiver. The printed-
circuit board can be purchased as part of a full-blown kit or separately from the

supplier listed. in the Parts List.

The Aviation Receiver's printed-circuit board fits neatly into this optional 5- X 5.25-
X ].5-inch custom cabinet (which comes with knobs. hardware, silk-screened front
and back panels, as well as rubber mounting feet).

stalled, check your work for the usual
construction errors: cold solder joints,
misplaced or misoriented compo-

nents, solder bridges, etc. Once
you've determined that the circuit has
been correctly assembled, it's time fo
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consider the enclosure that will house
your receiver.

The receivers circuit board can be
housed in any enclosure that you
choose. However, if you prefer, an op-
tional case and knob kit for the re-
ceiver is available from the supplier
listed in the Parts List. The optional
case is supplied with neatly lettered
front and rear panels, knobs, rubber
feet, and mounting screws.

If you choose a case other than the
one available from the listed supplier,
it will be necessary to drill holes in the
front and rear panels of the .enclosure
to accommodate the controls (31, R1,
R2,R3) and the jacks (J1and J2). Once
drilled, the front and rear panels of the
enclosure can be labeled using dry-
transfer lettering.

The antenna for the Aviation Re-
ceiver can be as simple as a 21-inch
length of wire, or you can get a fancy
roof-mounted aviation antenna. If
you are near an airport, you'll get
plenty of on-the-air action from the
wire antenna, but if you're more than
a few miles away, a decent roof-
mount antenna offers a big improve-
ment.

Alignment and Adjustment.
Aligning the Aviation Receiver consists
of nothing more than adjusting the
slug in the local-oscillator coil (L6) for
the center of the desired tuning
range, and peaking the IF transformer
(T). The receiver can be calabrated
using a VHF RF signal generator, fre-
quency counter, or another VHF re-
ceiver by setting R1 to its mid-position;
remember that you want to set the
local-oscillator frequency 10.7-MHz
higher than the desired signal or
range to be received. Then, using a
non-metallic alignment tool—a met-
al tool of any kind will drastically de-
tune the coll, making alignment
almost impossible—adjust L6 (the LO
coil) until you hear aircraft or airport
communications.

Once you are receiving aircraft or
airport frequencies, adjust T1 for the
best reception. Typically, 71 is adjusted
2-3 turns from the top of the shield
can. If you don‘t have any signal-refer-
ence equipment for alignment, and
are not yet hearing airplanes, your
best betis to pack up the receiver and
the necessary alignment tools, and
head for the_nearest airport! If the air-

_port has no control tower, visit a gen-
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No matter where you live, you will be
able to receive at least the airborne side
of many air-traffic communications. If
you know where to tune, you can hear
any aircraft that you can see, plus plan-
es a hundred miles away and more,
since VHF signals travel “line of sight.”
An airliner at an altitude of 35,000 feet
and in the next state is probably still
line-of-sight to your antenna.

Simitarly, whatever ground stations
you may hear are also determined by
the line-of-sight character of VHF com-
munication. If there are no major obsta-
cles (tall buildings, hills, etc.) between
your antenna and an airport, you'll be
able to hear both sides of many kinds of
aviation communication. Be prepared
for them to be fast and to the point, and
for the same airplane to move to several
different frequencies in the span of a few
minutes!

At most metropolitan airports, pilots
communicate with the FAA on a “Clear-
ance Delivery” frequency to obtain ap-
proval or clearance of the intended

WHAT YOU CAN EXPECT TO HEAR

flight plan, which is done before con-
tacting ground control for taxi instruc-
tions.

From the control tower, ground move-
ments on ramps and taxiways are han-
dled on the Ground Control Frequency,
while runway and in-flight maneuvers
near the airport (takeoffs, local-traffic
patterns, final approaches, and land-
ings) are on the Tower Frequency. ATIS,
or "Automatic Termina! Information Sys-
tem,” is a repeated broadcast about
basic weather information, runways in
use, and any special information such
as closed taxiways or runways. Such a
broadcast offers an excellent steady
signal source for initial adjustment of
your receiver, if you are close enough to
the airport to receive ATIS.

Approach Contro! and Departure
Control are air-traffic radar controllers
that coordinate alt flight operations in
the vicinity of busy metropolitan-airport
areas. When you hear a pilot talking with
“Jacksonville Center” or "Indianapotis
Center," these are regional ATC (Air Traf-

fic Control) centers. The aircraft is really
en route on a flight, rather than just ieav-
ing or approaching a destination. A pilot
will be in touch with several different
Regional Centers” during a cross-coun-
try flight.

Airports without control towers rely on
the local Unicom frequency for strictly
advisory communications between pi-
lots and ground personnel, such as fuel
service operators. The peopie on the
ground can advise the pilot what they
know about incoming or outgoing air-
craft, but the pilot remains responsible
for landing and takeoff decisions. Typ-
ical Unicom frequencies are 122.8 and
123.0 MHz.

The FAA's network of FSS (Flight Ser-
vice Stations) keeps track of flight
plans, provides weather briefings and
other services to pilots. Some advisory
radio communication takes place be-
tween pilots and a regional FSS. If there
is an FSS in your local area, but no air-
port control towers, the FSS radio fre-
quency will stay interesting. ]

PARTS LIST FOR THE AVIATION RECEIVER

SEMICONDUCTORS

U1—NE602 double-balanced mixer,
integrated circuit (Digi-Key)

U2—MCI350 linear IF amplifier,
integrated circuit (Allied 858-3011)

U3—LM324 quad op-amp, integrated
circuit (Digi-Key)

U4—LM386 low-voltage audio-power
amplifier, integrated circuit (Digi-
Key)

Q1—2SC2570 or 2NS5179 NPN UHF
transistor (Allied 858-1041)

Q2—2N3904 general-purpose NPN
silicon transistor (Digi-Key)

D1—BB405 or BB505 varactor diode
(Siemens, Allied 586-0610)

D2—IN270, IN34, or similar
germanium diode

D3—IN914 silicon diode

RESISTORS

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

R1-R3—10,000-ohm PC-mount
potentiometer

R4, R9, RI5, R16, R20, R21, R24—
47,000-ohm

RS. R7, R11, R18, R25, R27—1000-
ohm

R6, R28—270-ohm

R8, R12, R17, R23—10,000-ohm

R10, R14—I-megohm

R13, R22—33,000-ohm

R19—100,000-ohm
R26—22,000-ohm

CAPACITORS

Cl1, C7, C8, Ci3, C16—0.001-xF,
ceramic-disc

C2, C4, C6—82-pF, ceramic-disc

C3, C5——3.9-pF, ceramic-disc

C9, C17, C19, C20, C28, C30—
0.01-pE ceramic-disc

Cl0, C15. C21, C25, C26, C31—4.7-
to 10-pFE, 16 WVDC, electrolytic

C11—10-pF, ceramic-disc

C12, C14—27-pF, NPO ceramic-disc

Cl18, C27, C29—100- to 220-uF, 16-
WVDC, electrolytic

C22—0.47-uF 16-WVDC,
electrolytic

C23, C24—0.1-uF, ceramic-disc

INDUCTORS

LI, L3, L5—1%-turns #24 to #30
gauge wire

L2, L4—0.33-pH, inductor (Digi-
Key M9R33-ND)

L6—0.1-pH, 3%-turn. slug-tuned
coil (Digi-Key TK2816)

T1—10.7-MHz, shielded transformer
(Mouser 42IF123)

ADDITIONAL PARTS AND
MATERIALS
FL1—10.7-MHz ceramic filter (Digi-

AmericanRadioHistornv.Com

Key TK-2306)

SI—SPST switch, PC mount

JI—RCA jack. PC mount

J2—Subminiature phone jack, PC
mount

B1—9-volt transistor-radio battery

Perfboard materials, enclosure, AC
molded power plug with line cord,
battery(s), battery holder and
connector, wire, solder, hardware,
etc.

Note: The following jiems are
available from Ramsey Electronics,
Inc., 793 Canning Parkway, Victor,
NY 14564; Tel, 716-924-4560: A
complete kit of parts (AR-1BP),
including printed-circuit board (but
not the case or control knobs),
$24.95; an etched and drilled
printed-circuit board only
(AR-1PCBP), $10.00; a Special
Parts Kit (AR-1SPKBP) containing
al! semiconductors, R1-R3, all
inductors, Sl, J1 and J2, and FIL!,
$14.50; Custom case and knob set
(C-AR-1BP), $12.95. Please add
$3 for orders under $20. All orders
are subject 1o a $3.75 postage/
handling charge. New York State
residents, please add appropriate
sales tax.
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Fig. 3. Use this parts-placement diagram as a guide when assembling the printed-

circuit board

eral aviation service center on the
airport grounds, and ask which are
the most active frequencies. Then ad-
just L6 and R1 until you hear the action.
A ground-service operator or pri-
vate pilot may be willing to give you a
brief test transmission on the 122.8 Uni-
com frequency. Remember, also, that
if your airport has ATIS fransmissions,
you can get a steady test signal as
soon as you are within line-of-sight of
its antenna. (See the sidebar for ex-
planation of Unicom and ATIS)

Use. Plug anantennainto J1and a 4-
to 8-ohm speaker or earphone into
J2. Turn on the Aviation Receiver by
closing $1. You may or may not hear
background noise. Turn R2 (the squelcH
control) fully counterclockwise. Then
rotate R2 clockwise until you hear a
“pop” and some background noise;

then back it off slightly (counterclock-
wise) past the pop. You are now in
squelch mode.

With pilots and controllers talking so
briefly, you will need to get used to
tuning your receiver. As you sweep
across the band (via R1), listerf for @
sound, then rock back and forth
slightly fo tune it in clearly.

Troubleshooting Suggestions. If
the receiver does not work at all, care-
fully check the obvious things first, bat-
tery polarity, soldering of the battery
wires and switch, and the conriections
to the speaker jack. Also, be sure to
check that you've correctly installed
all of the jumpers. If the circuit's opera-
tion is erratic, a solder connection is
usually the culprit, or there could be @
break in the antenna or speaker wire.

Pay special attention to the orienta-
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PILOT AND CONTROLLER
TALK

Don't blame the Aviation Receiver if all
you hear are short bursts of words that
don't make a lot of sense at first. Avia-
tion communication is necessarily
quick and brief, but clear and full of
meaning. Generally, pilots repeat ex-
actly what they hear from a controller, so
that both know the message or instruc-
tions were correctly interpreted. If you
are listening in, it's hard to track every-
thing said from a cockpit, particufarly in
big city areas. Just to taxi, takeoft, and
fiya few miles, a pitot may tatk with 6 or 8
ditferent air-traffic-control operations
within a few minutes, all on different fre-
quencies.

Here's the meaning of just a few typ-
ical communications:

“‘Miami Center, Delta 545 heavy out of
thwee-zero for two-five.” Delta Flight 545
acknowledges Miami Center's clear-
ance to descend from 30,000 feet to
25,000 feet. The word "heavy” means
that the plane is a jumbo jet. perhaps a
747, DC-10, or L-1011.

“Seneca 432 lima cleared to outer
marker. Contact tower 118.7." The local
Approach Control is saying that the
Piper Seneca with the N-number, or “tail
rumber" ending in "432L" is cleared to
continue flying an instrument approach
to the outer marker (a precision radio
beacon iocated near the airport), and
should immediately call the airport ra-
dio control tower on 118.7 MHz. That
message also implies that the controller
does not expect to talk again with that
aircraft.

“Cessna 723, squawk 6750, climb
and maintain five thousand." A control-
ler is telling the Cessna pilot to set the
airplane's radar transponder to code
*6750," climb to and level off at the al-
titude of 5000 feet.”

“United 330, traffic at 8 o'clock, 4
miles, zltitude unknown." The controller
alerts the United Airtines flight of radar
contact with some other aircraft off to
the pilot's left at a “9 o'clock” position.
Since the unknown plane's altitude is
also unknown, both controller and piiot
realize that it is a smaller private plane
not equipped with altitude-reporting
equipment, B

tion of all IC’s, transistors, diodes, and
electrolytic capacitors. Also, be sure
that C11 and C12 in U1’ oscillator cir-
cuit are of the right values. Local-os-
cillator operation can be verified with
a simple VHF receiver or frequency
counter. Remember that the local os-
cillator should be set to a frequency
10.7 MHz above the desired listening
range. If the oscillator works, only a
defective or incorrectly installed part
can prevent the rest of the receiver
circuit from functioning. 4
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Ithough it may seem quite
Adistonf now, summer is ap-

proaching with the antic-
ipation of backyard games, bar-
becues, and the dog next door
barking incessantly. If you happen
to be the owner of the irritating,
barking dog next door, then neigh-
borhood harmony is at risk. But,
worry not... for in this article, we're
going to show you how tfo build a
Dog Bark Inhibitor that will restore
neighborhood harmony by hu-
manely stopping your dog from
barking.

Commercially available dog
bark inhibitors (electronic devices
built into a dog’s collar) that are
currently on the market are both
expensive and can in some circles
be considered inhumane. With
such devices, every time the dog
barks an electrical charge is sent
fo the dog’s neck. While that stops
the dog from barking, it can atso
turn a dog info a cowering animal
afraid of its own shadow.

However, the Dog Bark: Inhibitor
described here is inexpensive and
humanely stops the dog from bark-
ing by actuating a buzzer every time
the barking begins. The buzing is
used to give the dog negative feed-
back that he'll associate with his barki-
ng, causing him to refrain from that
annoying fendency.

Circuit Description. Figure 1 shows
aschematic diagram of the Dog Bark
Inhibitor. At power up, a one-shot mul-
tivibrator, consisting of one-third of a
40106 hex Schmitt trigger (U4-c and
U4-d), resets U2 and U3, keeping the
buzzer (BZ1) cut off At the same time,
resistors R1 and R2 set the trigger level
of M-q, U1-c, and U1-d (% of an LP324
quad op-amp) to 2.5 volts. Op-amps
U1-a and U1-d are configured as in-
verting comparators with hysteresis,
while U1-c Is configured as a voltage
follower.

The voltage follower (U1-c) provides
a standing DC bias voltage for an
electret microphone (MIC1). When
MIC1 picks up the dog’s barking (see
the waveform diagram in Fig. 2A), the
bias voltage applied to MIC1 fluctu-
ates, and the output of U1-c follows.
Fluctuations in the microphone’s bias
voltage are applied to U1-d, which
amplifies the signal and feeds its out-
put to U1-a. The overall sensitivity of

bog -Bark
Inhibitor

Give yourself and your

neighbors some peace
and quiet with this
training aid
BY ROBERT J. GAFFIGAN JR.

the circuit is determined by the gains
provided by U1-a and U1-d. The hys-
teresis provided by those two op-
amps helps to keep background
noise out of the signal applied to U1-b,
which is setup as a low-pass filter. That
low-pass filter is used to remove fre-
quencies from the signal that are not
in the range of a dog'’s bark.

From the filter, the signal (see Fig. 2B)

{is made compatible with digital cir-

cuitry by U4-a (Vs of a 40106 hex invert-
ing Schmitt trigger), which also inverts
the input signal. That signal is again
inverted by U4-f and output to the fol-
lowing circuitry as a train of negative-
going pulses. Those pulses are pro-
duced each time that the sound
picked up by the microphone falls

within the low-pass range of the filter-

(see the waveform in Fig. 2C).

The output of U4-f divides along two
signal paths: in one path, the signal is
fed to the clock input of U2 (a 4040 12-
stage ripple carry binary counter); in
the other path, the signal is applied to
the frigger input of U3-a (%2 of a 556
dual oscillator/timer). The negative
pulses trigger U3-a, whose output, in
turn, enables U2, causing it to count
the number of times that the sound
falls within the low-pass range of the

moricanPRadinklictary Cam ®

filter. The purpose of U2 and U3-a
is to reject spurious sounds that
fali within the filter's range and to
allow the dog a period of free
barking. :

If the counter (U2) counts 256
gbark puises within eight seconds,
its output goes high. That high is -
inverted by U4-b and applied to
the trigger input of U3-b at pin 8,
forcing its output at pin 9 high.
The high output of U3-b is applied
to the base of Q1 (an MPSA12”
Darlington transistor), causing itto
conduct. With @1 conducting, BZ4
(@ 6-volt electronic buzzer) acti-
vates for about half a second. At
the same time, the ripple counter
(U2) is reset via an or gate, made
up of D1, D2, and RM. '

If, on the other hand, U2 counts
fewer than 256 pulses within that
8-second period, the counter re-
sets, and awaits the next barking
session,

The circuit is powered by a 9-
volt transistor-radio battery. Be-
cause. of that, the semiconduc-

tors used for this circuit were

chosen for their low-current re-
quirements—the circuit draws ap-
proximately 0.9 microamps of quies-
cent current, and 15 mA with the
buzzer on—and should not be sub-
stituted unless swapped for lower-
power components,

Construction. Aithough the author’s
prototype was built on a section of
perfboard, using point-to-point wiring

‘o interconnect the circuit elements,

the final version was assembled on a
printed-circuit board, measuring
about 3 x 2inches. Atemplate of the
printed-circuit layout is shown in Fig. 3.
You can etch your own printed-circuit
board from the template shown in Fig.
3, or you can order a printed-circuit
board and the parts (separately) to
populate it from the supplier listed in
the Parts List. o

Once you have obtained the
board and the parts that go with it,
construction can begin. Figure 4
shows the parts-placement diagram
for the author’s printed-circuit layout. it
is recommended that IC sockets be
provided for all of the DIP units (U1-U4).
The regulator, US, is housed in a TO-92
style package. Begin construction by
installing the DIP sockets: and the
jumper wires, Once that is done, instaill
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Fig. 1. The Dog Bark Inhibitor is comprised of an LP324 quad op-amp ( Ul), a 4040 12-stage ripple carry binary counter (U2), an
LMS556 dual oscillatoritimer (U3), a CD40106 hex inverting Schmitt trigger (U4), an LM2931A 5-volt series, low-dropout, voltage
regulator (US), an MPSAI2 Darlington transistor (Q1), two IN914 general-purpose, small-signal silicon diodes (DI and D2) and a

handful of additional components.

A
PIN 14 U1-d

1 1 | { 7

B
| PIN7U1-b

c
PIN 12 U4-f

Fig. 2. Shown in A is the waveform produced at the output of Ul-d when the dog
barks; B shows the same waveform after it has undergone filtering; and C shows how
the waveform looks after being processed for application to the digital circuitry that

Sollows.

the passive components (resistors
and capacitors).

After the passive components have
been installed, mount the active
components {excluding the DIP iC5,

they will be installed in their respective
sockets later), and connect a 9-volt
battery connector to the appropriate
points on the board. In the authors
prototype unit, the microphone
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(MIC1) was mounted directly to the
circuit board, although it might ap-
pear otherwise in the parts-place-
ment diagram. :

It will be necessary to prepare the
enclosure that is to house the circuit
board and the off-board compo-
nents. The author’s unit was housed in
a plastic project box with a metal lid,
measuring about 3% x 2% x 1
inches. Begin preparing the en-
closure by first placing the circuit
board into the enclosure to deter-
mine where the microphone will be
located when it is permanently
mounted. Mark that position on the
wall of the enclosure, and drill several
finy holes at that location.

Next, on the same side of the en-
closure, drill two holes (one neareach
end), which will be used fo mount a
nylon web strap (dog collar) 1o the
project box. Then make two cutouts at,
opposite ends of the enclosure forthe
buzzer (BZ1) and the slide switch (51);
the cutouts should be approximately
78 x % inches for the buzzer, and the
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PARTS LIST FOR THE
DOG BARK INHIBITOR

SEMICONDUCTORS

Ul—LP324 micropower quad op-amp
(National), integrated circuit

- U2—CD4040 12-stage ripple carry
binary counter, integrated circuit

U3—LM556 dual oscillator/timer,
integrated circuit

U4—CD40106 hex inverting Schmitt-
trigger, integrated circuit

US—LM?2931A 5-volt series, low-
dropout, voltage regulator,
integrated circuit

QI—MPSAI2 Darlington NPN
silicon transistor

D1, D2—IN914 general-purpose,
small-signal silicon diode

RESISTORS

(All fixed resistors are Ya-watt, 5%
un.its '}. -

RI, R2, RIl, R16—100,000-ohm

R3-—1000-0hm

R4, R9—39,000-0ohm

R5—-75,000-0hm

R6—2200-ohm

R7, R8—11,000-0hm

R10—56,000-0hm'

R12—10,000-0hm

R13-R15—1-megohm

CAPACITORS

Cl—2.2-pE 16-WVDC, tantalum

C2—0.047-pF, monolithic

C3—0.1-pE monolithic

C4, C5—0.01-pF, monolithic

C6—8.2-uE 16-WVDC, tantalum

C7, C8—1-pE 16-WVDC, tantalum

C9—22-pE 16-WVDC, miniature
clectrolytic

ADDITIONAL PARTS AND
MATERIALS

S1—SPST slide switch

MIC1—Electret microphone

BZ1—6-volt electronic buzzer (RS
#273-054)

B1—9-volt transistor-radio battery

Printed-circuit materials, enclosure,
¥4 X 24-inch web strap, adhesive
backed cushion feet, battery holder
and connector, wire, solder,
hardware, etc.

Note: The following items are
available from Futronics, 22524
Millenbach, St. Clair Shores, MI
48081. A complete kit of parts,
$29.95; printed-circuit board only,
$9.95. Please add $3.00 for
shipping and handling. Michigan
residents please add appropriate
sales tax.

N

- 27/s INCHES - >

Fig. 3. The final version of the circuit was assembled on a printed-circuit board,
measuring about 3 X 2 inches. A template of that layout is shown here full size.

R13, ;
c8 )}
Ri6,!
L6 o

i

Fig. 4. Once you’ve obtained the board and the parts that will populate it (either on
your own or by ordering them from the supplier listed in the Parts List), use this parts-
placement diagram to locate and install the components in their proper positions.

other approximately %s x ¥ inches
for the slide switch.

Connect short lengths of hook-up
wire to the buzzer and the switch, con-
nect the wires from the off-board
components to the appropriate
points on the printed-circuit board.
Mount the printed-circuit board,
switch, and buzzer to the enclosure,
and then secure the nylon web strap
fo the side of the enclosure using a
pair of 4/40 screws and nuts, The strap-
ping used to secure the project to the
dog’s neck is available at most sports
and army surplus stores,

Cut off any excess strap length after
sizing it to the dog’s neck: the free end
of the strap should be melted to avoid
fraying. Finally, install the IC’s in their
respective sockets, install a 9-volt bat-
tery, and close up the project box.

mericanRadioHistary Com

Operation. Using the circuit is easy.
Simply strap the Dog Bark Inhibitor to
your dog’s neck (be sure to orient the
unitso thatthe microphone is up), turn
the unit on using $1. Any long duration -
or repeated barking by the dog will
cause the buzzer to sound for one half
second. If greater sensitivity is desired,
increase the value of R5.

A longer free-barking period can
be achieved by increasing the
number of counts U4 allows before
turning on the buzzer (that can be
done by cutting the trace to pin 13 of
U2 and moving the wire to the Q9
output pin 12 or the Q10 output pin 14).
The project has been used on the au-
thor's dog for more than a year and
has stopped the dog’s nuisance barki-
ng and has restored neighborhood
harmony. [ |
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On-Board
Navigation Systems
for your Car

g

On-board navigation systems, satelite positioning, roadside beacons, and many more
developments may dramatically change the relationship between man and his car.

have much business fo conduct.
You don't have any time 1o spare,
especially driving around lost. There-
fore, you spring for a deluxe rental car
complete with ah on-board naviga-
tion system and cellular phone.
Slipping behind the wheel, you
immediately notice the small CRT
screen in the center of the dash-
board. After reading the brief user-
friendly instruction pamphlet, you flip
on the ignition switch and the screen
lights up with @ monochromatic map
of the city’s streets. An icon on the
screen displays your current location.
Pressing one of the buttons along the
side of the CRT, the map changesto a
menu. Scrolling through the menu,
you enter your first destination. Switch-
ing back to the map display, you see
another icon at the destination plus
the streets you have to travel high-
lighted. Also shown is the current com-

I ts your first trip to this city and you

BY BILL SIURU

pass direction and the mileage to
your destination. This trip is going to be
a piece of cake!

Moving out of the parking garage,
you glance to your right and see the
map moving with the vehicle as you
turn right or left, or even back up. To
help keep your orientation, the top of
the screen represents “straight
ahead.” Halfway to your destination,
the system starts “beeping” quietly to
get your attention. Without taking your
eyes off the road, you notice a “con-
gestion” warning and a new route is
suggested to avoid the problem. As
you near your destination, you press
another side button to zoom-in on the
display so the local streets are shown
in grecter detail.

After parking, but before leaving
the car for your appointment, you re-
member you need to make a hotel
reservation. Pressing another button
brings up a menu that gives you a

AmericanRadioHistorv.Com

listing of motels and hotels in a famil-
iar Yellow Pages format. You choose
one and then use the cellular phone
to make the reservation. As you go
through this menu, you note for later
reference that there are also listings of
restaurants, entertainment attrac-
tions, fowing services, and even local
happenings with dates, locations,
and times.

Sounds like a bit of science fantasy?
Well, in-car navigation systems with at
least most of these capabilities are
starting to appear on the market in
Europe, Japan, and even the U.S. For
instance, some 50,000 navigation sys-
tems are already in operation in Ja-
pan. In Europe and the U.S.,
navigation equipment is starting to
appear in police cars, fire trucks, am-
bulances, express delivery vans, and
other time-critical vehicles. “Civilian”
aftermarket units are now on sale in
the U.S. as well,
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How They Work. Lets look at the
Blaupunkt Travelpilot by the Robert
Bosch Corporation, which is already
offered in the United States as wéll as
in Europe with a suggested retail price
of $2,495, The Travelpilot uses “dead-
reckoning” navigation, a technique
first used by mariners and aviators,
combined with map matching.
Dead reckoning uses speed, time,
and compass direction to continu-
ously compute the vehicle’s estimat-
ed location with respect to a known
position. Dead reckoning is some-
fimes referred to as “deduced reck-
voning.” That is because you are
deducing where you must now be
given thatyou have, forexample, trav-
eled for 15 miles (determined by an
odometer or a speedometer and a
clock) due east from a known starting
position. ' )
In simple dead reckoning, you
would plot your course on a map with
a pencil. That roughly corresponds to
map matching in a navigation system
like the Travelpilot. Here the path
being driven (determined from dead
reckoning) is compared, or tech-
nically called “cross-correlated,” with
the available paths that are on the
map. That s like fracing your pathon a
piece of paper, putting it over a map
and moving it around until it matches
up with the roads on the map. Of
course, in a computerized navigation
system, this correlation is done using
hundreds of algorithms (comput-
erized equations) and a digitized-
map database. Therefore, if you have
driven a path on existing roads, it will
correspond to a particular path in the
map database. Even if you drive off
roads and into parking lots, the al-
gorithms look at the “bigger picture”
to find out where you probably are.
Speaking of maps, Etak Inc. in Men-
lo Park, California is the major pro-
ducer of digitized maps for use in on-
board navigation systems as well as
many other applications from taxi
and ambulance dispatchers to
public utilities and travel agents.
Some 75-percent of the US. is cov-
ered by at least one version of an
EtakMap digitized map, as are exten-
sive areas of Germany, France, and
the Netherlands. .
Travelpilot uses an electronic flux-
gate compass and dual wheel sen-
sors to measure direction and dis-
tance traveled, respectively (See Fig.

1). The two wheel sensors determine
when the caris turning and moving at
different speeds. The heart of the Trav-
elpilot system is the “black box” lo-
.cated in the cars trunk or under the
seat in commercial vehicles. Inside is
a 600-megabyte CD-ROM player and
a navigational Computer. The com-
pact disc stores the EtakMap digitized
maps of the required geographic re-
gionused for map matching. The Trav-
elpilot computer consists of a 16-bit
processor with 8k SRAM, 64k EPROM,
and 512k DRAM. o
The Travelpilots real-time moving
map display (see Fig. 2) shows current
location and the alternate routes to

get from point A to point B. The dis-
tance and compass direction to the
selected destination is also shown.
The map display scrolls and rotates
under the fixed cursor placed over the
ever-changing current iocation. Map
movement corresponds to the car’s
movement on the map and the road.
Destinations can be selected by city
locale, street address, or the intersec-
fion of two streets. Up to 99 user-pro-
grammed destinations can be stored
in the memory. According to
Blaupunkt, a vector-type video dis-
play was chosen for the system be-
cause it is easier to read than a Tv-
style raster-scan display. The driver

Fig. 1. The computer and CD ROM of the Blaupunkt Travelpilot are located in the
trunk. The electronic flux-gate compass is located over the rear window, and speed
sensors are located in the rear wheels.

BLAUPUNKT TRAVELPILOT
VEHICLE NAVIGATION SYSTEM
DISTANCE TO DIRECTION TO COMPASS DESTINATION LOCATED
DESTINATION DESTINATION  NORTH BETWEEN TWOQ STARS

*MAIN MENU
*MAP TOP NORTH
DESTINATION INFO ||

OTHER ST. NAMES ||

SHIFT CURSOR |
LEFT OR RIGHT

CURRENT LOCATION
AND DIRECTION
OF TRAVEL

*NO ACCESS WHEN VEHICLE IS MOVING.

@ | MAP SCALE
==t 1/3—30 MI.

| ZOOM IN

CURRENT
DESTINATION

BRIGHTNESS
CONTROL

Fig. 2. This is the display CRT for the Blaupunkt. Control buttons are located along

either side, as shown.
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can zoom the display in or out for
more or less detail as is needed.

Obtaining More Accuracy. In the
simplest case, you could dead reckon
with nothing more than a compass
and odometer, plus a map and pen-
cil. However, these “sensors” are pretty
crude and location errors can quickly
accumulate. Even precision wheel-
speed sensors and flux-gate com-
passes are not prefect. Therefore,
while on-board navigation systems
like Travelpilot can be completely self-
contained and give good results,
many on-board navigation systems
use external and/or internal methods
to further improve their accuracy. Ex-
ternal sources involve interfacing with
the Globat-Positioning System (GPS)
satellites in space (for more on this,
see the July, 1992 issue of Popular
Electronlcs), Loran transmitters, or
roadside and overhead beacons. The
downside is that these interfaces usu-
ally require user fees or, for example in
.the case of beacons, major invest-
ments in infrastructure. Internal meth-
ods, on the other hand,.require
additional inertial-guidance compo-
nents. However, map matching is stitla
necessary ingredient to precisely lo-
. cate the vehicle on the map in just
about every system.

The prototype Motorola In-Vehicle
Navigation System uses position data
from GPS satellites fo enhance the ac-
curacy of the vehicle’s current loca-
tion. Besides GPS data, the navigation
computer receives measurements
from a differential odometer and
magnetometer to provide dead reck-
oning. A digital map stored in the CD
ROM is used for map matching, route
planning, and route guidance. Drivers
are provided instructions via both a
simplified dashboard video display
and synthesized voice commands.

Germany’s Siemens Automotive Ali-
Scout navigation system (see Fig. 3)
communicates with infrared beacons
mounted on existing traffic lights. An
infrared transmitter/receiver mounted
on the back of the rear-view mirror
receives information from the
beacons. Infrared communication
was chosen because (R diodes emit
incoherent beams eliminating inter-
ference problems caused by multi-
path propagation or when several
fransmitters are operating in mutually
overlapping regions. Being an in-

IR-DATA TRANSCEIVER |

DISPLAY UNIT
T e )

LEFT FRONT SPEAKER
OF VEHICLE RADIO

IR-KEYBOARD

VEH ICLE WIRING

MAGNETIC (T
FIELD SENSOR

Fig. 3. These are the in-vehicle components for the Ali-Scout navigation system. Note
the IR remote keyboard used for entering data and controlling the system.

POLARIZER

PHOTODIODE

PHOTODETECTOR

PHASE MODULATOR

OPTICAL-FIBER COUPLERS

Fig. 4. This is a depiction of the optical-fiber gyroscope used in Nissan's new on-
board navigation system available in Japan. Any angular deflection of the large disk
results in a variation of angular velocity in the fiber.

coherent radiation source, simulta-
neous infrared flashes can never
extinguish each other, only amplify
each other. Even the most compli-
cated intersections pose no problems
with IR. The IR signal is transmitted ata
125k baud rate at a maximum range
of 60 meters (200 feetf) so that the
vehicle is only within the fransmission
range when passing near the
beacon.

The Ali-Scout's dead reckoning nav-
igation computer uses measurements
from a magnetic-field sensor that
measures the earth’s magnetic field.
Distance travelled is determined

.using a speed sensor attached fo the

odometer or transmission. )

One potential problem with on-
board navigation systems is that com-
plex map displays can overtax driver
attention especially when frying to
cope with demanding urban-traffic
conditions. Therefore rather than

ooricanRadioMistiem: Cans

using somewhat more distracting
map displays, the All-Scout uses a
dashboard dispiay with simplified
graphic symbols for. instructions. For
example, arrows show turn directions
and a bar graph decreases in size as
the corner approaches. The visual dis-
play is augmented by audible instruc-
tions as well. A 36-key handheld
alphanumeric keyboard is used for in-
putting destinations either in the form

of street names or map coordinates. .

The memory has the capacity for 100
destinations. Some other navigation
systems allow both maps and sym-
bolic instructions by changing dls-
plays on the screen.

Several navigation systems are al-
ready coming into routine use in Ja-
pan. For example. Nissan has just
infroduced its third-generation vehi-
cle-nawigation system that is optional
on its Cedric, Glorla, and Cima mod-
els sold in their home market. The sys-
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tem uses a new optical-fiber gyro-
scope (shown in Fig. 4} to accurately
sense the direction of vehicle motion.
The gyroscope uses 100 meters of 0.3-
mm opfical fiber coiled into a 130-
mm diameter loop. The gyroscope
measures angular velocities by deter-

mining the difference in the time of.

light traveling clockwise versus coun-
terclockwise in the circular optical-fi-
ber path. The time differences, which
are actually frequency shifts, can be
correlated with the rate of angular
motion. Bumpy roads are no problem
because this type of gyro is not af-
fected by shock in the horizontal
plane. '
Nissan qiso uses roadside elec-
fronic beacons that broadcast their
specific location coordinates via dig-
ital broadcasts at 2.5 GHz, They are
deliberately weak to limit the recep-
tion area to approximately 35 meters
before and after the beacon in astrip
that is only about 15 meters wide. This
avoids any possibility of cross-beacon

interference. Beacons are already

being set up along major roadways in
Tokyo, Osaka, and Nagoya, with even
more beacons to be installed in the
future. Data broadcast by the
beacons include intersection names
and coordinates, distances from a

central point, destinations of roads
leading from the intersections, road
restrictions, and more. The optical-fi-
ber gyroscope and roadside
beacons are used with dead reckon-
ing and a digital-map database to
provide greater accuracy than pre-
vious Nissan systems, which relied only
on position updates from GPS satel-
lites.

Nissan uses a dual-system map-
matching logic. In the micromatching
mode, the calculated vehicle loca-
tion is matched every second to
roads in the internal map database.
Here the searching is done in a smali
zone by detecting the angular ve-
locity of the vehicle. In the mac-
romatching mode, matching is done
about every 50-meters of travel to
compare vehicle direction with road-
way shapes.-Searching in the mac-
romatching mode is done in a wider
zone using 5-kilometer segments. The
map database is stored on a single
CD ROM. According to Nissan, vehi-
cles can be located within five
meters,

More Than Finding Your Way.
Probably the greatest contribution
navigation systems can make to so-
ciety is helping to reduce urban-traf-

TRAVEL TEdHNOLOGY

VARIOUS AGENCIES,
DEPTS., ETC.

FLORIDA DEPT. OF
TRANSPORTATION

INCIDENT
INFORMATION

" TRAFFIC
INFORMATION
NETWORK

TRAFFIC
INFORMATION

TRAVEL/EVENT
INFORMATION

LOCATION

TRAVTEK
INFORMATION
AND SERVICE
CENTER

___->

TRAVTEK
VEHICLES

AMERICAN AUTOMOBILE
ASSOCIATION

CELLULAR
TELEPHONE

FEDERAL HIGHWAY
ADMINISTRATION/
ORLANDO

FREEWAY
MANAGEMENT
GENTER

TRAFFIC DATA

TRAFFIC
SIGNAL
SYSTEM
GENERAL
MOTORS CITY OF ORLANDO

GUIDANCE
INFORMATION

Fig. 5. This block diagram shows the interfaces between on-board equipment,
information sources, and the Traffic Management Center that is being used in

Orlando’s TravTek system.
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fic congestion and its byproducts:
wasted fuel, additional poliution,
wasted time, and frayed nerves. There
are several major Intelligent Vehicle/
Highway System (IVHS) demonstration
projects underway in several coun-
ties that mate on-board navigation
equipment with centralized traffic-
management systems.

The $12 million Travtek (which
stands for Travel Technology} experi-
mental program in Orlando, Florida
probably represents the most am-
bitious IVHS demonstration project un-
derway in the U.S. foday. For this one-
year demonstration program, 100
Oldsmobiles have been fitted with an
in-dash CRT monitor, Travlek naviga-
tion hardware and software, plus ra-
dio gear for two-way communication
with the Orlando Traffic Management
Center. Seventy-five of these specially
equipped cars are part of Avis' rental-
car fleet in Orlando. The rest will be
evaluated by high-mileage drivers.
Traviek is a joint program with the
American Automobile Association,
General Motors, the Federal Highway
Administration, Florida Department of
Transportation, and the City of Orlan-
do.

For navigation, Travlek uses com-
puterized dead reckoning and map
matching with updates from the GPS
satellites to pinpoint vehicle location
within @ 1200 square-mile area that
includes 10,000 roadway miles. After
the driver enters the desired destina-
tion, Travlek computes the best route
and then guides the driver to the des-
tination using both visual and syn-
thesized voice commands. )

Travlek is much more than an on-
board navigation system. It also ad-
vises drivers of fraffic congestion and
delays (see Fig. 5). Besides warnings,
the system automatically provides re-
routings to avoid the problems using
advisories fransmitted from the Traffic
Management Center. The in-vehicle
Traviek processor receives the adviso-
ries, then determines if the drivers se-
lected route is affected, calculates a
new route and informs the driver that
an alternate route is available. These
advisories are generated using data
from several sources including the
city’s centralized traffic signal system,
the Florida Department of Transporta-
tion's freeway-management system,
the AAA TravTek Information and Ser-

(Continued on page 92)




A Telephone-Line

ow many times have
.Hyou lifted the tele-
’ phone receiver from
the hook, in a valn attempt
to make an important call,
only to find that the phone is
in use. Or, what about those
times when you're invoived
in a confidential call and
somebody lifts the receiver
off hook just in time to hear
just enough of the dialogue
to misconstrue the meaning
of your conversation. Or
maybe while you're frying to
upload or download a fime-
dependent, critical comput-
er document, someone
takes a remote receiver off |
hook, allowing noise (which 3
can lead fo glitches) to get |
into the transmission. Such
events can lead to inter-
famity conflicts.

Wouldn't it be nice if your
home telephone contained
circuitry that would let you
know when the line is being
used (a feature that s readily
available in most office en-
vironments). Well, with the
Line-In-Use Indicator de-
scribed in this article, you
can add such a feature fo
your present home-tele-
phone network. The circuit—
which uses a bright, blinking
LED to indicate whether the
line is in use—can be In-
stalled next to any tele-
phone to warn other famity members
not to interrupt your modem connec-
tions or private conversations.

How It Works. The indicator works
by sensing the voltage across the tele-
phone line. The line voltage is nor-
mally 48 volts DC when the phone is
on hook, and drops to about 2 to 10
volts when a telephone is off hook.
When the vottage across the tele-
phone line drops below 15 volts, an
LED begins to blink. While many cir-
cuits of this ilk pirate power from the
phone line for their operation, this one
doesn't... it is powered from a 9-volt
fransistor radio battery. The reason s
that there isn‘t always enough power

In-Use

Indicator

Keep others from barging
in on your telephone
conversations

BY MICHAEL A. COVINGTON

available to light an LED brightiy. The
power supply arrangement used for
the project ensures that the LED is al-
ways bright and prominent.

Figure 1 shows a schematic di-
agram of the Line-In-Use Indicator. At
the heart of the circuit is a CD40018
quad CMOS nor gate. Two of the
gates from that chip—U1-c and U1-
d—are configured as a low-frequen-

—  AmericanRadioHistorv.Com

i cy osclliator; the other two
¥ gates (U1-a and U1-b) are
used to buffer the output of
the oscillator, which is used
to drive LEDA.

Resistors R1-R3 sample the
phone line voltage and di-
vide it to one third of its origi-
nal value. When the voltage
across R2 exceeds 5volts, (in-
dicating a phone line voit-
age of at least 15 volts), the
oscillator is gated off and
LED1 remains dark.

When the telephone rings,
! the line vottage goes to 100
| volts AC, which puts 33 volts

maximum rating of the
CMOS IC, not to mention
that the polarity is backward
i half the time, So why doesn’t
| the IC fry? The answer has to
do with the input protection
diodes built into every B-se-
ries CMOS logic chip (see
Fig. 2). Because R1, R2, and
R3 are so large, the input cur-
(® rent is tiny even when the

voltage is very high. The di-
odes inside the chip shunt
the excess voltage to the
battery, which absorbs it.
Since the current is only a
couple of microamps, it has
no effect on the battery.

Construction. The authors
prototype was assembled
on a small section of per-
fooard. As always, it is recommended
that an IC socket be provided for U1.
Begin construction by first mounting a
14-pin IC socket to the perfooard. Flip
the board over and then mark the pin
1 terminal of the socket, which will
serve as a reference point. Now,
guided by Fig. 1, wire the circult to-
gether using point-to-point wiring
techniques.

When it comes to the LED, there are
a couple of ways to handle it. The LED
can be wired to the board using
hook-up wire, or it can be installed
with its leads left long enough so that
LED lens profrudes through the en-
closure’s front panel.
After the circuit has been as-

~ across R2. That is beyond the -
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Fig. 1. At the heart of the Line-In-Use Indicator is a CD400IB quad CMOS nor gate.
Two of the gates (Ul-c and Ul-d) are configured as a low-frequency oscillator; the
other two gates (Ul-a and UlI-b) are used 1o buffer the output of the oscillator, which is
used to drive LEDI.
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The author’s prototype was assembled on a small section of perfboard and housed in a
plastic enclosure that comes complete with a built-in battery compartment.

""" & + —o Vo sembled, check your work for con-
FRAGILE struction errors, particularly around
MOSFET the IC socket. If all is well, install the IC
NEEDING in its socket.
PROTECTION

The author’s prototype was housed

e in a plastic enclosure with battery

S=aEal compartment (available from Radio
y 3 Shack as part 270-293). The only en-
closure preparation required is to dirill
two holes in the enclosure; one in the
front panel of the enclosure through
which LED1 will protrude, and the

o Vgg
Fig. 2. When the telephone rings, the
line voltage rises to 100 volts AC,
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placing 33 volts across R2. That voltage,
which is applied to the input of Ul-d,
would normally fry the chip, but because
the CD4001B has input protection diodes
(as shown here) built into it, that doesn’t
happen in our circuit.

other in the side of the enclosure for a
telephone line cord for connection to
the board.

Once the holes.are drilled, feed the
wire that will connect the circuit to the

AmericanRadioHistorv. Com

PARTS LIST FOR THE
TELEPHONE LINE-IN-USE
INDICATOR

SEMICONDUCTORS

U1—CD4001B (or MC14001B) quad
CMOS Nor gate, integrated circuit

LEDI—Light-emitting diode, any -
color

RESISTORS

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

R1, R2, R3—22-megohm

R4, R5—4.7-megohm

R6—270-ohm

ADDITIONAL PARTS AND
MATERIALS

C1—0.04-uF or 0.05-pE ceramic-
disc capacitor

BI—9-volt alkaline, transistor-radio
battery

Perfboard materials, enclosure, 14-
pin IC socket, battery connector,
wire, solder, hardware, etc.

telephone line through the appropri-
ate hole in the enclosure and con-
nect it fo the circuit. The type of wire
and the termination used for that will
be determined by the terminal block
used in your phone installation. The
author used two lengths of wire that
he twisted together (as in “twisted
pair’). However, if your home-tele-
phone network has modular jacks,
modular cable is the way to go; in that
case, simply connect the red and
green wire of a modular telephone
cable as shown in Fig. 1. Once the
cable is connected, the LED can be
press-mounted in the front panel LED
hole.

Installation. Installation is a simple
procedure; just connect the cable
from the project across the telephone
line, as indicated in Fig. 1. Resistor R
should go to the positive (green) wire
and R3 to the negative (red) wire. In
normal operation, the LED will be off if
the line is idle; the LED will blink if a
telephone is off hook, a ringing signal
is present, or the line is dead (0 volts). If
the LED never stops blinking, try swap-
ping the connections.

Don't install the battery until you're
ready to connect the indicator to the
phone line; if you do, the LED will blink
constantly and run the battery down.
Conversely, don't leave the indicator
attached to the line without a battery
installed; it relies on the battery for
overvoltage protection. [ |



economic fimes,

many home own-
ers are opting, wher-
ever possible, to do
their own home re-
pairs and remodeling.
Do-it-yourself home
repairs often entail
spending many hours
trying to trace the AC
wiring through walls ON
and junction boxes.
Remodeling, such as
adding a new window
or door to your home,
often requires that you
cut a section out of @
wall. When hacking
through a wall, you
had better know the
location of the elec-
trical wiring or it's lights
out.

A simple solution to
those and other similar
wire-tracing dilem- |
mas—such as tracing |
a signal through your
automobile’s elec- |
trical system—can be
found in the Mclrak =
wire-tracing circuit de-
scribed in this article.
The McTrak can turn a
job that might other-
wise require hours of
cutting, whacking,
‘and pulling into childs play (well al-
most), cutting your work time from a
few hours to only a few minutes.

The McTrak is easy and inexpensive
to build, and best of all, there is
nothing difficult about using the unit.
All you have to do is connect the
McTrak to the wire of interest and,
using a portable AM receiver, trace a
signal (put out by the McTrak) to its
final destination.

I n these difficult

How It Works. A schematic diagram
of the McTrak is shown in Fig. 1. At the
heart of the circuit is a 567 tone de-
coder. The tone decoder (U1) is con-
figured as a simple astable, square-
wave oscillator, operating at about
250 Hz. The 250-Hz output of the
squarewave oscillator, at pin 5, is fed
to the base of Q1 (a 2N3904 general-
purpose NPN transistor), which in this
application, functions as a buffer
stage. The alternating output of U1

OPEN LOOP
CLOSED LOOP
cOM.

Cut those seemingly insurmountable wire-tracing

jobs down to size

BY CHARLES D. RAKES

causes Q110 switch on and off jn time
with the drive signal.

The output of @1, taken from its col-
lector, is fed through capacitor C2 to
Q2 and Q3—a second 2N3904 NPN
unit and its companion 2N3906 PNP

transistor, respectively—which form a

complementary pair. Together, those
transistors alternately amplify both
halves of the applied signal; e.g.,
when one transistor is off the other
one is on. That pair of transistors pro-
vides a low output-impedance-signal
source that can be used to drive ei-
ther an open- or closed-loop circuit.

The output of the complementary
pair (Q2 and Q3) splits along two
paths; in one path, the output of the
complementary pair is applied to C5,
causing the 250-Hz output of the
complementary pair to be induced

into the AC wiring and radiated

AmericanRadioHistorv.Com

throughout the wiring
system. The circuit’s
250-Hz squarewave
output, which is rich in
harmonic signals that
reach into the AM
broadcast band, al-
lows the signal to be
traced through the
house or other wiring
with an inexpensive
AMtransistor radio. The
radiated signal, when
detected by an AMre-
ceiver, produces a
buzzsaw-like sound in
the receivers speaker.

In the other path,
the signal goes
through C4 and is'de-
livered to output jack
J1 (the open-loop out-
put); the signal also
continues on through
47-ohm current-limit-
ing resistor RS (which is
used to protect the
tracker’s output from
overload) to J2 (the
closed-loop output).
Those output jacks,
along with J3 (com-
mon), are used when
conditions are less
than optimum. (We'll
give examples of how
and when to use those
jacks at the appropri-
ate time later in this articie)

Construction. Building the McTrak is
simple and the parts layout is not crit-
ical, so just about any construction
scheme will suffice. However, the au-
thor's prototype of the circuit was as-
sembled on a printed-circuit board. A
template for that printed-circuit
layout is shown in Fig. 2. If you optto go
the printed-circuit route, follow the
parts-placement diagram shown in
Fig. 3.

As usual, start by instaling the pas-
sive components (resistors, capaci-
fors, efc) followed by the semicon-
ductors, double-checking all part
locations and their orientations as
they are installed on the board. Once
the electronic components have
been installed, connect a 9-volt bat-
tery connector to the board at the
points indicated in Fig. 3. Be sure that
the proper polarity is observed.
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Fig. 1. At the heart of the McTrak is a 567 tone decoder, configured as a simple squarewave
oscillator, operating at about 250 Hz.

side and prepare the enclosure,

The authors prototype was housed
in a 4% x 2% x 1%es-inch plastic
project box (available from Radio
Shack and other sources) that is slot-
ted fo hold small circuit boards in
place. The circuit board was sized to fit
the case’s internal slofs.

It will be necessary to drill holes in
the enclosure for the off-board com-
ponents: $1 (along with its mounting
hardware), J1-J3, and PL1. Note that
although the author used a slide
switch for §1, there is no reason that a
toggle or even a locking pushbutton
(push on/push off) switch could not be
substituted. Mount switch $1 to one
side of the cabinet, and the three out-
put jacks on the opposite side. Then

PARTS LIST FOR THE
e MCTRAK

'SEMICONDUCTORS ; _ electrolytic
UI—LMS567 tone-decoder, integrated C5, C6—0.01-pF 500-1000-WVDC,

circuit . : ceramic-disc
Ql, Q2-—2N304 general-purpose ADDITIONAL PARTS AND

NPN silicon transistor MATERIALS
Qiggyfiﬁgmgg;ml-pumsc E NP B1—9-volt transistor-radio battery

: : §1—SPST slide switch
: J1-J3—See text :

RESISTORS 4 R :

o L - : Printed-circuit materials, enclosure
Viiat e L A R (Radio Shack #270-222), molded
R1—47.000-ohm AC power plug with line cord, 9-

volt battery holder and connector,
R2—4700-ohm A
R3—1000-0hm wire, solder, hardware, etc.
L d R4, R5—10,000-0hm Note: The circuit board and all of the
R6—47-ohm parts that mount on it are available
,4—1'/4 INCHES ——‘ for $14.95, plus $1.00 shipping
CAPACITORS and handling from: Krystal Kits,

C1—0.068-wF, 100-volt Mylar
C2—4,7-pE 16-WVDC, electrolytic
C3, C4—47-uF, 16-WVDC,

Fig. 2. The author’s prototype of the cir-
cuit was assembled on a printed-circuit
board, the template for that printed-cir-
cuit layout is shown here full size.

r & -;__Ol g P
e SR8 —C6——
c4 : N
01 +=—  ——OOPEN

LOOP
nlsx L2 —C5—v
c3 2
e ' —R4—— ==Re—= ‘= oCLOSED
j LOOP

Fig. 3. Follow this parts-placement diagram when assembling McTrak’s printed-circuit
board. As usual, start with the passive components, followed by the semiconductors,
double-checking the.part’s location and orientation as it is installed.
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After all of the on-board compo-
nents have been installed, check your
work for potential problems—solder
bridges, cold solder joints, and so on.

When you are satisfied that the circuit
board contains no errors (of the
nature usually associated with hob-
byist projects), place the board to the

America ]'Ead'glj storv.Com

P.O. Box 445, Bentonville, AR
72712. Arkansas residents please
add appropriate sales tax.

using hook-up wire, connect the
switch and the three jacks to the cir-
cuit board at the appropriate points.
Once that is done, mount an AC
plug with line cord to one end of the
enclosure. That can be accomplished
by first passing the plugss line cord the
through a %-inch hole in one end of
the enclosure, and then clipping off
the excess cord length and con-
necting the line cord to the circuit
board as shown in Fig. 3, After that is
done, the plug can be secured to the
enclosure using hot-melt glue.

Check Out and Use. To check the
operation of the McTrak, first install a -

(Confinued on page 98)



TRACKING
DISTANT SIGNALS

By monitoring the VHF low-band for skip, you could easily make some

T he transmissions were weak,
scratchy and, more often than
not, lost behind the other
voices on the frequency. I'd been lis-
tening to 33.7 MHz for two days now
and still had failed to hear any infor-
mation that would help me to identify
the station speaking. It had become a
minor obsession over the past couple
of hours to positively identify the dis-
tant fire-department dispatches.

Unfortunately, given the changing
nature of the atmosphere, it was likely
that when | woke up the next morning
and tumed on the radio, 33.7 MHz
would be silent and the transmissions
gone. To understand how a long-dis-
tance transmission can appear and
disappear like that, we'll have to do a
quick study of radio-wave propaga-
fion—the near magic of what hap-
pens to a radio wave once it heads
off into the atmosphere.

One Little Wave. When a radio sig-
nal or wave leaves the antenna of a
transmitter, it becomes, in theory, two
distinct parts: a ground wave that
travels along the surface of the Earth
and a sky wave that travels out into
the sky. The ground wave travels a

BY LAURA QUARANTIELLO

short distance before it becomes ab-
sorbed by the Earth, but the sky wave
is much more resilient and thats the
wave low-band, distant-transmission
listeners tune-in to.

The sky wave travels on its merry
way, high up into the wild blue yonder,
until it encounters the ionosphere.
That layer of the Earth’s atmosphere,
some 150 to 200 miles high, is con-
stantly bombarded by the Sun, which
charges the ionized gases of the
ionosphere. When a sky wave hits that
layer of charged gas, it is partially re-
fiected. Some of the part of the wave
that is not reflected is absorbed by the
gas, and the remainder flies into
deep space. The portfion that is re-
flected retumns to Earth at an angle,
which means that it comes down
many thousands of miles from its point
of origin. That phenomenon is known
as “skip.”

Skip is almost a mystical thing, af-
fected by sunspots, weather, and
even the time of year. It can aso be a
scanner enthusiasts best friend if you
know how to take advantage of it.

Equipment. You dont need a con-
trof room full of radios in order to re-

AmericanRadioHistorv Com

wonderful long-distance contacts.

ceive VHF skip transmissions. In fact,
any scanner that will search the range
of 30-50 MHz will do nicely. Having a
search feature is important, because
you'll definitely want o program-in
short ranges of frequencies and let
the scanner do the work.

An outdoor antenna is not man-
datory, but it will improve your
chances of hearing transmissions ten-
fold. A good all-band ground-plane
antenna does nicely, but a beam an-
fenna can have advantages if you
are searching for fransmissions from a
specific direction. Since the prevailing
atmospheric conditions have the
most to do with recepftion, whatever
you use should pull in some signals, so
give it a try.

Frequency guides are a great re-
source if you're serious about identify-
ing the stations heard. For example, a
compiete set of Police Call maga-
zine's frequency directories is invalu-
able for tracking down domestic
public-safety stations. For military sta-
tions, try a federal frequency directory
such as Tom Kneitel's Top Secret Regis-
fry of US Government Frequencies. A
good map book of the United States is
also handy.
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Fig. 1. As you can tell from these catches logged by the author, skip can really help you
pull-in transmissions from all over the country.

Finding Skip. Frequer:cies on the
low band—30 to 50 MHz—are most
affected by skip because of their long
wavelengths. Frequencies on the
higher VHF bands tend to skip less. |
don't consider 50 MHz the absolute
top of the possible skip range. Occa-
sional forays above 50 MHz have net-
ted some interesting catches, but for
the best results, "go low.”

Searching through the basement of
the VHF band, your chances improve
drastically. On a good day, it isn‘t un-
usual to hear communications from
thousands of miles away, sometimes
even from Central America, Canada,
or overseas. The key to hearing all this
is knowing when and where to listen,

Since skip is affected primarily by
the actions of the sun, it almost goes
without saying that daytime is the best
time tolisten. Try between 9AM.and 7
PM., or whenever local dusk occurs. if
you're shortwave equipped, listen at
18 minutes past each hour for propa-
gation reports from WWV on 2.5, 5, 10,
15, or 20 MHz. The solar flux number
they give reflects the amount of
ionization of the ionosphere’s F2 layer,
and so the possibility of picking up
long-distance transmissions.

| target specific frequencies, which |
check for communications. For in-
stance, 38.9 MHz is a popular military
range-control frequency that | have
programmed into my regular scan
bank. If | hear communications on this
channel, | know that skip is present
and set-up search ranges to see what
other frequencies might be active.

Try programming in the range from
30.0 to 31.0 MHz and set your scanner

to scan between these two values.
This is about as low as typical scanners
will receive and is a good place to
start, Here you'll come across business
communications, forestry reports,
power and water utjlities, and some
public safety and military communi-
cations. If you find active distant sta-
tions here, work progressively higher.
On some days only a small swath of
frequencies will be affected, and on
others you won't know where to tune
first because of all the acfivity.

The region between 31 and 33 MHz
is a super place to look for military
communications, as are the 38-39
MHz and 40-42 MHz areas. Fire de-
partments can be found primarily be-
tween 33-35 and 37-38 MHz.
Highway patroi, a good target for be-
ginnérs, can be found operating be-
tween 42-43 MHz. These ranges will
get you started. Take a look at the
back of an issue of Police Call for their
Consolidated Frequency List, which
will further guide you.

Don't be afraid to experiment and
seek ranges beyond the norm for skip.
| frequently scan from 49.0 to 49.7
MHz, just below the cordless tele-
phone/baby monitor band, which
yields up such catches as military-
range communications (like Camp
Pendleton, California at 49.0 MHz),
and tactical operations (such as Army
Explosives Ordnance Disposal on 49.7
and 49.8 MHz). You never know what
you'll find: | occasionally even hear
live horse-race announcements on
41.725 MHz, .

During the Gulf War, scanner
monitors reported heavy communi-
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cations activity all across the low
band from American and foreign
troops in Saudi Arabia. Voices from
Central American stations, Panama,
Honduras, and the Dominican Re-
public are regularly heard engaged
in US military operations. Furthermore,
lots of counter-drug missions take
place on the low band, as well as a
large amount of fire communications.
Fish and Wildlife officers, whose ac-
tivities often take them far from nor-
mal radio range, can offen be heard
talking on frequencies between 31
and 32 MHz.

Identifying Stations. The first order
of business when you come across an
active frequency is to take down
some of the information you hear
coming across the speaker. Call signs,

_place names, and unit ID's are all

helpful. More than once I've tracked
down a frequency user by tracing city
names through a map book.

Here’s an example: say, 4212 MHz is
active with a dispatcher calling her-
self “San Diego.” Looking up San Di-

" ego in a map book will reveal a

Caiifornia location. Drag out volume
nine of Police Call, check all the fi-
censes under 4212 MHz and you'll
find a listing for the California Highway
Patrol San Diego Office. .
Military stations can be difficult if
call signs such as “Alpha Six Echo” are
used, but if you listen long enough you
might hear the base name or a unit
number. When that happens, checka
federal frequency book for active sta-
ftions on the frequency to get you
closer to a positive ID.

DX’ing Low Band. Searching for dis-
tant signals (DXing) can be an en-
grossing, frustrating, exciting, and
highly variable hobby.

As | predicted, the 33.7-MHz signal |
mentioned did fade away by the time
| listened again the next morning. It
was three weeks before I finally heard

" the signal strong enough to warrant.

some serious listening. With a little
more aftention | had my catch in no
time: Jefferson Township Fire Depart-
ment, Ohio. )

If local communications are get-
fing too routine and you'd like to ex-
plore how other services across the
country handle their communica-
fions, “go low” and give low-band skip

monitoring a try. n
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Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

(J COMPUTER HOBBYISTS
HANDBOOK—BP251—
$8.95

Subjects covered include
microprocessors and their
register sets; interfacing serial,
paraliey, monitor, games and
MIDI ports; numbering systems,
operating systems and computer
graphics. While the book is
aimed at the computer hobbyist,
it shouid also prove useful to
anyone who intends to use a
computer to foilow their
interests.

Further

Practical
Electronics
Calculations and
Formulae

FA WISON

HoA B W PELFOLD

O FURTHER PRACTICAL

(] INTERNATIONAL RADIO
STATIONS GUIDE—
BP255—$9.95

Provides the casual listener,
amateur radio DXer and the
professional radio monitor with
an essential reference work
designed as a guide for the
comptex radio bands.

Includes coverage on Listening to
Short Wave Radio, ITU Country
Cndes, Worldwide Radio
Stations, European Long Wave
and Medium Wave Stations,
Broadcasts in English and more.

--——_--——1

]._ RPShore

ELECTRONICS
BP144—$9.00

450 pages crammed fuli of ali the
formulae you are likely to need.
Covers Electricity, Eiectrostatics,
Eiectromagnetism, Complex
Numbers, Amplifiers, Signal
Generation and Processing,

CALCULATIONS—

_ _ [0 WIRELESS &
WIGNE  ELECTRICAL "
k(Y CYCLOPEDIA—ETTI—$5.75
A slice of history. This early !

electronics catalog was issued in |
1918. It consists of 176 pages |
that document the early history of |
electricity, radio and electronics. i
It was the “bible” of the electrical -

Communications, Statistics,
Reliabiiity, Audio, Radio Systems,
Transmission Lines, Digital Logic,
Power Supplies. Then there's an
appendix of Conversion Factors,
Mathematical Formulae and
more.

experimenter of the period. Take 3

ELECTRONIC TECHNOLOGY TODAY INC.
PO. Box 240, Massapequa Park, NY 11762-0240

Name

Address

City State

SHIPPING CHARGES IN
USA AND CANADA

$0.0110 $5.00...... $1.50
$5.01t0 $10.00... ... $2.50
$10.0110 20.00. ... . $3.50
$20.01 10 30.00 . ...$4.50
$30.01t0 40.00 ... .$5.50
$40.01t0 50.00 . ...$6.50
$50.01 and above . . . $8.00
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a look at history and see how far
we have come. And by the way,
don’t try to order any of the
‘merchandise shown, it's unlikely
that it will be available. And if it
is, the prices will be many times
higher.

SORRY No orders accepted Number of books ordered D
outside of USA & Canada

Total price of merchandise .... $

Shipping (see chart) ......... $

Subtotal ............oent $

Sales Tax (NYSondy)......... $

Total Enclosed ....$
All payments must be in U.S. funds
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XANDI Electronics

SATISFACTION

GUARANTEED!

The use of sur-
face mount
technology
maketthln?\e
smallest FM
transmitter you
can buy! Thisis

not a toy, it out

performs most

units on the market today. Our E-Z-kit
has all the surface mountparts pre-
aseem bled to the circult board.

XST500(E-2) E-Z Kit.......... $39.95

The Use of sur-
face m'ount
technology ;’2
makeothlst?\o @ of

smallest
telephone
transmitter you
can buy. Powered by the phone
line, t can transmit a phone con-
versation upto1/4 mile. QurE-Z kit
hasallthe surface mountparts pre-
assembled tothe circuit board.

XSP250(E-Z) E-ZKit ........... $29.95

b

The XTR100 Tracking Transmitter
transmits a continuously beepin
tone that can be rvcelved%y any Fi
receiver. Can be usedforgames, con-
tests, oras an anti-theftdevice.
XTR100(C) Kit.....corvvecerrivnacnns $39.95

The XFM100 FM transmitter has a
range ofugto1 mile. tworks with any
standard FM receiver. It contains a
bulit in high gain two stage audio
amplifier for maximum senstivity.

o

The XTT100 is a battery powered
phonetransmitterwith arange ofupto
one mlle. It only transmits when the
phone is being used in order to con-
serve battery life.
XTT100(C)Kit........coconeuunnen

WE ACCEPT VISA, MC, CK, MO

COD PLEASE ADD $6.00
CALL 1-602-829-8152 OR
WRITE FOR A CATALOG

The XBD200 quickdy locates hidden
transmitters from 1 to 2000 MHz by
emitting an audio output proportional
tothetransmitlevel.
XBD200(C)Kit...................

TOL

FREE
PHONE ORDERS
1-800-336-7389

Use the XPS100tocallyourhomefrom
nn{otherphoneandliden inusingthe
buiitin microphone and amplifier.
XPS100(C)KHt.......ccoveuvueuenens

CIRCLE 34 ON FREE INFORMATION CARD
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XFM100(C) Kit..... ...$35.95

The XPB1 Is a telephone transmitter
capable of transmitting to any FM
receiver up toa 1/4 mile away.
Powered by the telephone line it re-
quires no batteries.

XPB1(C) KH...vvvernrrrersrrennncneen

MAIL ORDERS TO:
XAND| ELECTRONICS
BOX 25647
TEMPE, AZ 85285-5647



WHOLESALE SPECIALS
LIMITED QUANTITIES

CABLE CONVERTERS
Blow Out!!
XL - 103

550 MHZ - 86 Channel $89.95 each

TOP CHANNEL ROLLOVER, $70.00 cach - 5 Lot
LAST CHANNEL MEMORY, SUB-

CHANNEL 0+1 CAPABILITY, $65.00 cach - 10 Lot
FAVORITE CHANNEL, SURGE

PROTECTION, 4 db AMP,

DECODER COMPATABLE, $57.00 cach - 20 Lot
STD/HRC SWITCHABLE, ONE
YEAR REPLACEMENT $52.00 cach - 50 Lot
WARRANTY, A/B TWINLINE
OPTIONAL $50.00 cach - 100 Lot

VIEWSTAR IS HERE NEW "North Coast"

MXC-2520-525 MHZ remote volume 'Excel’ 66 channel remote  $99.95 ea.

remote volume control Fine tune remote,

Audiofvideo Baseband $119.95 ea. 60 min. Sleep timer $80.00 5 lot

Output, decoder loop $90.00 5 lot  Display dimmer

Parental Lockout $85.00 10 lot  Favorite channel $75.00 10 lot

Favorite channel $80.00 20 lot Parental Lockout,

Remote Fine tuning HRC/STD Remote $70.00 20 lot

'Universal’ Decoder Compatable Selectable Twinline A/B Select Optional
AMERICAN MADE Keep OUR People Working

UNITED ELECTRONIC SUPPLY

P.O. BOX 1206 PE e ELGIN, ILLINOIS 60121
24 Hour Service (708) 697-0600 Mon - Fri 8:30 - 5 pm - CST

soonos3 Jeindod ‘c661L Aenuer
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CELLULAR TELEPHONE
MODIFICATION HANDBOOK

How do you reprogram
a cellular phone?

* Descriptions of cellular phones'
vulnerabilities !

* Techniques for decoding and changing
cellular phones' NAMS and ESN's

* Where to buy programming devices
+ Chip supplier's phone numbers

+ Instructions on how to change phone
numbers on all models

* Cellular phone manufacturer's
ESN codes

Complete Manual only
$79.95

M.O. or C.O.D. to

SPY Supply

7 Colby Court Suite 215
Bedford, NH 03110
(617) 327-7272

Sold for educational purposes only




Standard Features - Models 100, 150. 200 & 400

® AC & DC VOLTAGES @ DC CURRENT @ RESESTANCE
@ CONTINUITY TESTER - Buzzer @ DIODE TEST @ 3 172 Dight LCD
@ LOW BATTERY INDICATOR @ ACCUFACY +/-C.5% RDC

PRO 4C0

Kelvin Meters backed by a
2 Yr Warranty - Parts & Labor

100 Basic 150 Basic+ 200 Advanced
BATTERY TEST TRANSISTORhFE TRANSISTDRhFE 20MHz FREQ
BATTERY TEST CAPACITANCE  COUNTER
AC/DC CURRENT  AZ/DC CURRENT
KELVIN KELVIN KELVIN CAPACITANCE
# 990087 # 990090 s 990091 LOGIC TEST
100 Basic 150 Baslc+ 200 Advenced [PPSO FF

$41Q99 $209s $3995

Protective Cases
For Models 100, 150, 200 ......... °4.% (290088)
Case For Model Pro 400 $9.95 (e90004)

VZRIFY GOOLVvBAD
NELVIN

Model 92
PERFORMANCE *\5

Mode! 93 Model 35
DIAGNOSTIC »*S ENG'NE ANALYZER VS

Standard Features - Models 92, 93, 94 & 95
@ DC/AC VOLTMETERS @ AC/DC CURRENT ®OHM METER
@ FREQUENCY COUNTER 104 MHz @ AUDIBLE CONTINUITY TESTER
@ DIODE TESTER @ MAX/MIN AVERAGE MEMOYY RECORD
@ RELATIVE MODE @ 10A HIGH-ENERGY FUSE PROTECTION
@ DATAHOLD @ AUTO SLEEP & AUTO POWER DFF

PERFORMANCE Ptvs  Complete with above Standard Features plus
Model 92  # 990109 WATER RESISTANT (92 & 94 Models anly),

2 YEAR WARRANTY, YELLOW HOLSTER,
$1 1995 PROBES, BATTERY, FUSE STAND
DIAGNOSTIC P®

Complete with Stanaard & Mcdal 92 Featwres plus
LOGIC PROBE, CAPACITARCE TESTER,

Model 93 #990110 TRANSISTOR TZSTER, TEMPERATURE

$1 4995 TESTER & K-TYP= PRO& HIGH VOLTAGE

ENGINE ANALYZER ™\®

Model 95 # 990112

WARNING BUZZER
Complete with Stancard & Meds] 92 Features plus
$19995

TEMPERATURE, TACHCMETER & DWELL
ANGLE TESTER, DUTY CYCLE, 10 MEGA
OHM IMPEDANCE, ANALDS BAR GRAPH,
K-TYPE TEMP FROBE, MLIGATCR CLIP
TEST LEADS, INDUCTIVE PICKUP CLIP,
6'TEST LEADS & CARRY CASE

unF
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powzr off
A nA- Com ¥-0-Hz-Cx
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INFISED
—— 5,108 MAX

KEL/MN TRUE RMS puus 94

12 INSTIWENTS IN O®E - LCC VOLTMETER, AC VOLTMETER,
OHMMEER, AC CUFREWT, DCCURIENT, DICDE TESTER, AUDIBLE
OONT]NUITYTBTEF dEm, FREQOOUN R, CAPAC|TANCEHETER

INDUCTANCE N E'IER L2GIC PROJE 1 9

0 A ic Water
0 ages Rasslstan: "3,.35#,“,‘
10 MESA OHM IMPECARNCE =5 COMPLETE WITH

RELATIVE MODE / DATA HILD
MAX/MIN AVZRAGE MEVOF Y RECORD vs;:omw S b
10A HGR-EMERGY FUSE POTECTION

AUTO SLEEP & AUTC POWER OFF with Bypass | Freq Counter t> 26 MHz |

3 » 0 Eries This meter |s cesigned In
QO 9 = accardance with raevant safety
A 2l requremrents as specified In IEC-

De Padd2d Z ppered 4 90 348,LL-1244 and \ DE 0411.

Reg Pacde pper2d
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Popular Electronics, January 1993

TOPS
SECRE
CONSUMERTRONICS

2011 Crescent Dr, P.O. Drawer 537
Alamogordo, NM 88310
Add $4 SMH (USA, Canada). All items in stock. COD
gUPS cash onlz), VISA, MCard OK. New Catalog is
2 with order, $4 without. In business since 1971, As

seen on TV, slc. John Wiliiams - former Lockheed
Senior Engineer, NMSU Professor of Computer Sci-
ence, NIH Health Physicist. Educational purposes only
*All software supports all IBM-PC compat-
ible systems (8086 - 80486)

YOICE LINES: 8AM - 9PM MST, Mon - Sat

FAX {orders only): 24-hour, 7 daysiweek

(505) 434-0234, 434-1778
FAX: (505) 434-0234 (if you get answer-
ing machine press "#", then "1* any time)

Off-The-Shelf HARDWA RE

stems, Automated Tempest Mod-
vle, KX Radar Emitter, Voice Disguiser,
Shriek Module, Hearing Assistor, EM
Countermeasure, TENS, 6th Sense Com-

<
g
m
Q
x
w

municator, Bumper Beeper, Subliminal|THE L .
‘(applied to the meter itself) to slow down and

Mixer/Amp, Super MWO, Hieronymus Ma-
chine, Neurophone, MU Magnetometer,
Dwelling Securlty System, Levitator, Stealth
Paint - more! Ses details in new Catalog.

SPECIAL PROJECTS

We design, build, repair, modify, maintain and-
or consult on any device, system, process,
project (electrical, slectronic, computer, phons,
machanical, optical, automotive). Invention
prototyping. Confidentiality guaranteed. De-
scribe and inciude $25 fee (does not obligate
you). Time and cost estimates in 7-10 days.

CELLULAR PHONE MANUAL

How celiular phones are designed, operated,

Comprehensively describes modilying NAMs
and ESNs (includes specific info. on 30+ popu-
lar models), scanning, scanner restorations {in-
cludes UHF TV method), freq and channel allo-
cations, roaming, tracking, ECPA - moral $39.

VOICE MAIL BOX: HACKING
How Voice Mail Box (VMB) syslems are used
and the specilic wags they are hacked. in-
cudes ASPEN, MESSAGE CENTER, BIX, EZ,
SYDNEY, PHONE MAIL, AUDIX, etc. Abso-
{utely required for all users and sysops! $29

PHONE COLOR BO

i ks! 15 phone
color boxes described. Dozens of circuits,
simulator programs. Plus call forwarding, con-
ferencing, phreak history, 50 useful and legal
phone aircuit plans - more! $29.

COMPUTER PHREAKING
TROJAN HORSES, VIRUSES, WORMS, efc.
and countermeasures. Includes disk with 360K
of hacker text files and utilities, and legendary
FLUSHOT+ protection system {Ed. Choice,
PC Magazine). Dozens of computer ¢rime and
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$39.

BEYOND VAN ECK PHREAKING
Eavesdropping on VDT and TV wideo signals
using an ordinary TVl Documented in security
industry literature. Range up to 1KM. Plans in-

ciude both the CONSUMERTRONICS and the
original TOP SECRET VAN ECK designs| $29.

 CRYPTANALYSIS TECHNIQUES
ve powerlul menu-driven cryplo programs (in
.COM and their .BAS sources) to analyze, de-
crypt “secure” ciphertexts. Worked-out ex-
amglgs. Recommended in prestigious COM-
PUTERS & SECURITY. Manual + Disk* $29.

ABSOLUTE COMPUTER SECURITY
Dozens of simple, versatile, secure methods
and tips. Plus our invulnerable Cipher Pro-
ram (in .COM and its .BAS source). Plus
00 CIPHER CONTEST ciphertext and
rules. Manual + Disk* $24,

HARD .DRIVE MANUAL

vers all hard drive and controller implemen-
tations (emphasis on PCs). How 1o select, in-
terface, initialize, set up, use, maintain, trou-
bleshoot and repair them. How to protect them
from mistakes, sabotage, prying eyes and
sticky ﬁng'ers: How to recover damaged and
lost files. How to prevent crashes to begin with.
Includes sotiware reviews. Loaded with infor-
mation, advice, tips. $29.

DISK SERVICE MANUAL
Maintain, troubleshoot, repair, adjust, align
llopPies Without special equipment or softwara.
3.5%/5.25°/8%, PC/XT/AT/386/486,
Commodore, etc systems, All IIQP
regular upkeep. $29. DISK DRIVE TUTORIAL:

|
%|

l

Theory, practical facts on floppy drives, disks,

AUTOMATIC TELLER MACHINES
ATM crimes, abuses, vuineraofities and de-
teats exposed! 100+ methods detailed, in-
clude: Physical, Reg. E, cipher, PIN compro-
mise, card counterleiting, magnetic strips, false
front, TEMPEST, Van Eck, tapping, spooling,
inside job, super-cool, vibration, pulser, hig
voltage - others. Case histories, law, counter-
measures, detailed securit%_checkﬂst, labelad
internal photos, figures. ATMs contain up to

X i ecent $350,000 ATM crime
spree still unsolvedl $39.

CREDIT CARD SCAMS
ardholders, merchants and banks suffer $ Bil-
lions in losses annually because of credit card
fraud, Describes every known means of cradit
card fraud and scams. Protect yourselfl 529,

CONS & SCAMS -

manual on cons & scams of all kinds - from the
classic to the high-tech. Details on 100s and
their many variations. Protect yourselft $29.

STOPPING POWER METERS
BS "60 MINUTES™:
toin devices can slow down - even stop -
watthour meters - while loads draw full
power! Device simply plugs into one outlet and
normal loads Inlo other outlets. Also describes
meter cresp, overioad droop, etc. Plans. $19.
ki 1 N . External magnetic ways
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stop watthour meters while drawing full loads.
Plans. $19. KW-HR METERS; How watthour

ANSI Standards, etc. Demand and Polyphase
Meters. Experimental results to slow and stop
meters by others. $19. Any 2, $33. All 3, $47.

HIGH VOLTAGE DEVICES
HV devices plans: Stun Gun, Taser, Prod,
Cane, Flagher, Blaster, Zapper, Audio/RF/
Radar Jammer, Jacob's Ladder, Plasma &
Van de Graaff Gens., Fence Charger, Geiger
Counter, Ozone Gen., Fish Stunner, Plant
Stim., Kirlian, morel Shockingl $29.

UNDER ATTACK!

lectromagnetic Interference and Electronic
Weapon Attacks can cause: Cancer, birth de-
fects, and profound psychological, neurologi-
cal, cardiovascular and immune system disor-
ders| Destructive to peopls, animals, plants,
eq%ipmanll inciudes ACTUAL CASES OF EM
ATTACKS ON PEOPLE (we investigated) -
mote common than believed! Includes how to
verify and pinpoint EM! and electronic attack
sources, and specific countermeasures. $29.

EM BRAINBLASTER
utoniai and plans lor poweriut RO
MAGNETIC WEAPONS and LAB DEVICES.
Optimum circuits, fregs, waveforms, duty
cydes, intensitles. Comprehensive. $29.

RADIONICS MANUAL
Exciting electrical, electronic and electromag-
natic therapeutic, diegnostic and preventive de-
vices (mostly experimental). History, descrip-
tions, plans (dozsns). availabilities of Radion-
ics Devices from early to modern. While drugs
cost $ Hundreds, electricity costs pennles! $29.

ROBOFONE AUTODIALER
werlul, versatile, menu-driven “Wargames™
autodialer lets you dial any quantity (up to 10K)
or mix of localflong distance numbaers in any or-
der, over any length of time, whether busy or
answered (your choice) and log the times,
commands and results to monitor, printer and-
or disk. Quick-dial directory of up to 600 num-
bers. BUSY redial options. Direct modem com-
mand and control. Xll Result Codes. including
VOICE and RINGING. Optional shell to termi-
nal program upon CONNECT. Exit to menu or

DOS (for batching). Manual + Disk* $29.

SOFTWARE PROTECTION SYSTEM
Unique system that highly discourages costi

software piracy while not interfering with legit
archival copies. No known way to defeat. No
special equlpment required. Simple and auto-
matic to install on your distributed software.
Compatible with all other copy-prevention sys-
tems. Manual + Disk* $59.

SECRET & SURVIVAL RADIO

Optimum survivai and security radio equip-

I

|

|

l

|

_ment, methods, freq allocations and voice/dala

scrambling/encoding. Includes small receivers/
transmitters, telemetry, antenna oplimizations,
remote monitoring and control, security, sur-
veillance, and ultrasonic, fiberoptic and infrared
commo. 70+ circuit plans, tables. $29.

STEALTH TECHNOLOGY

Police radar Is fascinating! it afso has error
rates of 10-20%! Every known error mode -
stealth method and material used to minimize
radar reflections - tactic and strategy to fight
unjust radar tickets {that cost you $100s in in-
surance and risk cancellation) - methods 1o de-
1ect and jam signals - fully described! $29. .

ROCKET'S RED GLARE
How 10 design and build solid-propaliant ama-
teur and survival rockets. Emphasis on formu-

l

: | lation, manufacture, installation of propsllants,

motors, igniters, etc. Includes list of commonl:

CABLE TV

Converters & Descramblers

Compatible with
Jerrold, Scientific Atlanta,

Pioneer, Oak, & Hamlin
Equipment

BRAND NEW!
90-DAY GUARANTEE

LOWEST PRICES
Volume Control & Parental Lockout Available

Greenleaf Electronics
1-800-742-2567
NO ILLINOIS SALES

Itis not the intent of Greenleaf Electronics to defraud any pay television operator
and we will not assist any company of individual in doing the same.

= TlL

HELIUM NEON FROM $19 \
ARGON * BOOKS

C0* * PLANS
OPTICS * LIGHTSHOWS
LASER DIODES

| LASER POWER SUPPLIES |

LASER USES:
HOLOGRAPHY * LIGHTSHOWS
PRINTING * COMMUNICATION

WEAPON SIGHTS * ALIGNMENT
ALARMS * POINTERS

TING * CONSTRUCTION

S 12X coo

198 LEWIS COURT
CORONA, CA 91720

50
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including many ti'.ps, recommendations, format- | available materials, and the design of laun
ting, interfacing, FDC, etc. $19. Both $39. pads and test beds and their elecironics. $29.
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Oporates 12-19 VOC for

rlhew (;ONCEPTI
yste

Levitazlyng
Device

Remember War of the Worlds? Objects fioat in air and
move to the touch. Defies gravity, amazing gift,
conversation piece, magic trick or great science project.
ANT1K Easy to Assemble Kit/Plans ..... $19.50

Combination Solid State Tesla Coil
& Variable 100,000VDC Generator

Experiments Using Tesla Colil:

« Plasma in a Jar/Tornado, Furnace

« Kirlian Photography

« Wireless Energy Transmission

« Induction Fields ¢ Pyrotechnic Effects
\ + Corona and Brush Discharge
» Energizer for Neon Plasma Tubes

Experiments Using Hi Volts DC:
» Piasma Blaster Driller/Cutter
« Anti-Gravity/Force Fields
« lon Reaction Motors
» Lightning Generation
» High lon Source
+ Ozone For Air Purification
» Electrification of People & Objects
Particle Accelerators/Atom Smashing
« High Energy Capacity Charging

Field Use or 115 VAC
For Laboratory Use

HVM7 Plans Complete System  ....... $15.00
HVM7K Complete System KitPlans ... ... $174.50
TCLAK Tesla Coll Only Kit/Plans ....... $99.50
11519AC Wall Adapter for 115AC ....... $15.50

Table Top Tesla Coil

Spectacular -

A Real Attention Getter!

+ 250,000 Volts! « 7-10' Sparks!
Energy even passes through
windows. Great for science
projects, displays, advertising.

Highly spectacular devices produces
visible, audible bolts of lightning
appearing to flash in the air. Causes ==
certain materials to burn from within and glow, lights
bulbs without wires, produces induction fields, St Eimo’s
fire corona. Clearly demonstrates high frequency high
voltages yet terminal may be touched by user during
operation with a metal object. 115VAC operation only.
BTC3 Plans..$1500 BTC3K KitPlans $299.50
BTC30 Assembled and Tested $399.50

Plasma ) [\
Fire Saber D /(G,{ (\\\‘B

=g U

Produces the spectacular effect that captured the fantasy
of millions of movie fans. Visible plasma field is
controlled by grip pressure and adjusts saber length.
Active energy field produces weird & bizarre effects.
Excallent for special effects. Specify photon blue, neon
red, phasor green, or starfire 8ursple.

PFS2 Plans ....$8.00 PFS2K Kit/Plang $49.50
$pecial Otfer PFS20 Assembled reg $89%, $59.50

AMAZING

e

&

Shocker Force Field / Vehicle

Electrifier - Neat ittie device allows yau to make
hand and shock balls, shock wands and electrify objects,
char%e capacitors. Great pay back for those wise guys
who have wronged you!

SHK1KM Easy To Assemble Electronic Kit . $24.50

100,000V Intimidator / Shock Wand

Module Buid an electrical device that s affective
up to 20 feet. May be enclosed for handheid, portable
field or laboratory applications.

ITM2KM Easy to Assemble Electronic Kit ... $49.50
ITM2__ Plans Only; Credit-able to Kit .. ... $10.00

lon Ray GUN - Projects charged ions that induce

shocks in peopie & objects without any connection!
Great science project as well as a high tech party prank.
10G3 Plans ...... $10.00 10G3K Kit/Plans  $69.50
Invisible Pain

Field Generator d "

Shirt pocket size electronic

device produces time variant

complex shock waves of intense directional acoustic
ene;gy %able of warding off aggressive animals, etc.
PG lans ....$8.00 IPG7K Kit/Plans $49.50
IPG70  Assembled $74.50

Homing / Tracking Transmitter -
Be?er device, 3 mile range.
HOD1 Plans .. ..$10.00 HODIK Kit/Plans _$49.50

Listen Thru Walls, Floors
H_i|9h| sengitive stethoscope mike.
STETH1 Plans ...$8.00 STETH1K Kit/Plans $44.50

3 Mile FM Wireless

Mike - subminiature!

Crystal clear, ultra-sensitive

pickup transmits voices and sounds
to FM radio. Excellent securitl:ystem, warns of
intrusion. Become your neighborhood disk jockey!
Monitor children and invalids.

FMV1 Plans..... $7.00 FMVIK Kit/Plans . $39.50

Telephone Transmitter - 3 Miles!
Automatically transmits both sides of a telephone
conversation 10 an FM radio. « Tunable Frequency

« Undetectable on Phone « Easy to Build & Use

« Up to 3 Mile Range « Only transmits during phone use
VWPM7 Plans ....$7.00 VWPM7K Kit/Plans $39.50

— -
Solar Power Devices _—— < over a considerable distance.

Build a fence shocker, solar motor, |I?hl, bug zapper, batt
charger, etc. SOL1 4", 2 Amp Cell w/Plans .. $8.50
SOL2 6x12",14 V Cellw/Plans  ........ $7.50

) ) ElectroMagnetic
Coil Gun
Projects a metal object
Become part of and perhaps
contribute to this exciting new concept of weaponrz.
EML2Plans ...... $8.00 EML2K KitiPlans $99.50

* ELECTRONIC
PRODUCTS and KITS

Projects visiole energy. [T~
Operates on safe, low voltage to produce spectacular
lighting effects. Neon & fludrescents glow without wires!
GTRON Ready to Use $29.50

TV & FM Joker / Jammer - shirt pocket
device allows you to totally control and remotely disrupt
TV or radio reception. Great gag to play on family or
friends. Discretion required.

EJK1KM Easy to Assemble Electronic Kit . $19.50

Visible Beam Laser

High brightness red HeNe laser visible for miles” 7'|*
Produce your own light show! Projects a beam o1
red lite clearly visible under most circumstances. Can
be used to intimidate by projection of a red dot on
target subject. Also may be used to "listen in" utilizing
our laser window bounce method #LLIS1 below. Easy
to Build Modules Produce A Working Visible Laser
LAS1KM Kit w/imw Laser Tube, Class Il . $69.50
LAS3KM_Kit w/2.5mw Laser Tube, Class 1A $99.50

(o

"Laser Bounce" Listener System
allows you to hear sounds from an area via a lite beam
reflected from a window or other similar object. System
uses our ready-to-use LATRY Laser Terminator gun site
as the transmitter. The receiver section is supplied as
an easy-to-build kit, including our cushioned HS10
headsets. Order # LLIST20 System, includes our
LATR1 Ready-to-Use Laser Gun Site, LLR1K Special
Recelver Kit, and HS10 Headset, all for only $299.50

5mw Visible Red Pocket Laser -7
Utilizes our touch power contro!!
VRLIKMX  Kit/ Plans

See In The Dark Viewing

Device uses invisible infrared
illumination for seeing in total
darkness. Excellent

for low cost night
vision,along with observing
lasers and other IR sources.
Functional unit, many useful applications.

SD5 Plans . ... ... $10.00
SD5K Kit/Tube/Plans  ...... $299.50
GPV10 Ready to Use Viewer ..... $499.50
6032A Tube/ Plans to build your own ... $99.50

INFORMATION UNLIMITED

Dept PEM10,Box 716, Amherst, NH 03031

Phone: 603-673-4730 FAX 603-672-5406
MC, VISA, COD, Checks Accepted. Please Add $5.00 Shipping & Handling

Celrellog)
‘With many mors itams
FREE With Order,
Of'Send $T.P&R

Order by Mail,
) or by 24 Hour
Orders-Only Phone:

e 800-221-1705

AmericanRadioHistorv Com
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The Electronics Lab
in a Computer!

g

Testing an analog three-
. stage amplifier with the
simulated oscilloscope.

CIRCLE 40 ON FREE INFORMATION CARD
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Electromcs Workbench

Bulldlr}g and testmg circuits is fast and e ,;l}_ﬂ 8 i‘}*ﬁu
easy with Electronics Workbench. _

Just click-and-drag with a mouse to
add parts, run wires, and adjust
instruments. The traces on the |
simulated instruments are the same as
you'd geton real equipment. ¥

Electronics Workbench really is an
electronics labina computer. It's ideal
_ forlearning about elec

_ 1azing.
le PhD., InfoWorld
Includes: “. .". Electronics Workbench is 2 marvelous
e Analog Module with passive and 4ctive ~ learning and teaching tool for the study of
components including transistors, diodes, and electronics.” :
op-amps; a function generator, an oscilloscope, - Art Salsberg, Editor -in;g’hiejf
a multimeter and a Bode plotter. Modern Electronics Magazine
ad “Building a circuit is simple and intuitive.”
e Digital Module with gates, Tlip-flops, adders, - Je[ff Holtzman, Computer Editor,
aword generator, a multimeter, a logic analyzer Radio-Blectronics Magazine

and a unique logic simplifier.
. if you’re trying to learn electronics, you can

do 10 times as many experiments with Electronics
.. Workbench . . .”
- Jerry Pournelle, Ph.D., BYTE

. DOS Professional Version - $299
Macintosh Version - $199

(416) 361-0333

Interactive Image Technologies Ltd.
908 Niagara Falls Boulevard,

North Tonawanda,

NY 14120-2060

Fax (416) 368-5799% INTERACTIVE

Electronics Workbench Professional Version runs on any IBM AT or P§/2 or true compatible with 640 KB RAM; Microsoft-compatible mouse; EGA/VGA graphics; hard disk; MS-DOS 3.0 or iater.
Monochrome version also available. Macintosh Version (monochrome only) runs on Macintoch Plus or greater. All trademarks are the property of their sespective owners.
Prices are in US dollars. Offer valid in the USA and Canada only.

~ ®
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CALL TOLL FREE TEST EQUIPMENT 48 HOUR

1-800-292-7711

1.800-445-3201 (Can.) AT DISCOUNT PRICES SHIPPING

DIGITAL METERS

Dual-Display Digital Multimeter | Digital Capacitance Meter | [ The Survivor | Fluke Multimeters
LCR Meter | SRR w/ Inductance CM-1550B | K& Model 2860 | Model 12
w/ Stat Functions i & Capacitance - $58.95 : $89 Model 70l
B+K Model 878 75.00 e o Model 7711
# . $ . 2 9 Ranges B+Ks Best DMM Model 79l
$239.95) LCM-1850 1p1-20,000ufd N Lerge 3-172 Digit | Moce 79
Auto / Manual Range Ten Functi -5% basic accy. : Rugged
Many Features o en Functions Zero control w/ Case ‘ 64 Construction Model 93 . ...

with Q Factor Big 1° Display Full Featured
High Accuracy SAETED by Elenco

Digital Triple Power Supply 12A DC Power Supply Triple Power Supply XP-620
XP-765 B+K 1686 Assembled $75

$289 h — Kit $49.95

0-20V @ 1A $169.95 9 3% y € 9 210 15V @ 1A

°‘22¥8;’,§ = -2 Sed g 21015 @ 1A

Fully regulated, Short circuit protected 3-14V @ 12A ) ~ & {ordto30V@ 1A)

ully regui ; Fully regulated & protected 220 @20 5V@3A ‘ and 5V @ 3A
with 2 limit control, 3 separate supplies Separate Voit & Current Meters | $69.95 12V@ 1A -5V@ .5A | Al the desired features for doing experiments.
XP-660 with Analog Meters $195 Current Limiting, Low Ripple Fully regulated and short circuit protected Features short circuit protection, all supplies.

GENERATORS &
V|DEO PRODUCTS Learn to Build and Program

Function Generator AM/FM Transistor Computers with this kit
Blox Radio Kit Includes: All Parts,
#9600 e 5 - - with Training Course Assembly and
CEE . “ Model AM/FM 108 Lesson Manual

$28.95 | et $27.95

Model
o 14 Transistors & 5 Diodes MM :(;100
Provides sine, triangle, square wave Easy to build because ’
from 1Hz to 1MHz

Kit $26.95 AM or FM capability Model Y-01 $48.95 schematic is . . $129.00
Color C G n Teaches basics of robotics. Arm printed right on the PCB gtamh:g "0;;’ s‘l"a'lch.y“ :’“"dha °°mp'l°t° S.{“?T'
otor convergence Generator . E : ur Micro-Master trainer teaches you to write into
9 grabs & releases, lifts & lowers, & Makes a great school project RAMs, ROMs and run a 8085 microprocessor, which

9623 pivots from side to side Model AM 550 AM Only $17.95 uses similar machine language as IBM PC.

$89.95 - : " S -
Digital Multimeter Kit XK-500 Digital / Analog Trainer
= Kit $69.95 with Training Course § A complete mini-lab for bullding, testing, prototyping analog and digital clrcuits
-

Finest in the industry Elenco Model Elenco’s Digital/Analog Trainer is specially designed for school projects, with § built-in power
10 rock steady patterns M-2665K supplies. Includes a function generator with continously variable, sine, triangular, square wave
RF & Video output = $ 49.9 5 forms. All power supplies are regulated and protected against shorts.

= e Power Supplies $159.95 Assembled  $129.95 Kit
Wide Band Slgnal ’ ol Fun & Ea,Sy Variable Power Supply
: ; to Build +1.25 to 20VDC @ .5 Amp

N
Generators 129 (+1.25t0 15VDC @ 1 Amp)
= W 12510 -20VDC @ .5 Amp
$G-9000 e U S Ideal School (-1.25 10 -15VDC @ 1 Amp)
Project B +12VDC @ 1 Amp
3 B -12VDC @ 1 Amp
B +5VDC @ 1 Amp
B 30VAC Center tapped
Full Function 34 Ranges, Includes @ 15VAC at 1 Amp

$1 29 Capacitance, Transistor/Diode Testing Analog - Section
RF Freq 100K-450MHz AM Modulation 20Amp AC/DC, Extra Large Display 8 Furction Generator Sine,
of 1KHz Variable RF output - ;nangur:ar. S;u:lrs;alvs':orms
$G-9500 w/ Digital Display & , : rangROHoI i 1DOKHS -
150MHz built-in counter $249 Multi-Function Counter

B Fine frequency adjust
Elenco B Amplitude adjust
.

Sweep/Function Generator F-1200 | ® Moguiaton Fi-Au

. m
with Freq. Counter L i ] 1.2GHz D'g",?',',sdec"on
R b ] t data swiches
$259 E ELLE A 1 RN ) $229 [ Tlv?o noabouncs fogic switches

@ 8 LED readouts TTL butfered

@ Clock frequency 1 to 100KHz
Model GF'8026 @ Clock amplitude SVPP square wave
Breadboards

: B 2 breadboards, each comaln:
InVExt Operation, § Measures Frequency, Period, Totalizer 840 tie points (total 1,680)

Sine, Square, Triangle, Pulse, 8 LED digits, Crysral Oven Oscillator
Ramp, .2 to 2MHz, Freq Counter .1-10MHz .5ppm Accuracy

WE WILL NOT BE UNDERSOLD C&S SALES INC. 15 DAY MONEY BACK GUARANTEE
UPS SHIPPING: 48 STATES 5% 1245 ROSEWOOD, DEERFIELD, IL 60015 | FULL FACTORY WARRANTY

IL RES 7.5% TAX ($3 min $10 max) . I0R.E90. : 7 - WRITE FOR FREE CATALOG
e A FAX: 708-520-0085 » (708) 541-0710 @ o i L
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ELENCO & HITACHI & B+K

ELENCO S-1325
ST

25MHz
2 Channel

$-1340 40MHz

$349

M High luminance 6" CRT

W 1mV Sensitivity

W 10KV Acceleration Voltage
B 9ns Rise Time

Hl X-Y Operation

$-1360 60MHz
Dual Trace - Delayed Sweep

$495

B Automatic Beam Finder
B Built-in Component
Tester

B 1mV Sensitivity
W Dual Time Base

B llluminated Internal
Gradicule

DS-203 20MHz, 10MS/s
Digital Storage Oscilloscope

$775

M 2K Word Per Channel
M Plotter Output
M 8 Bit Vert. Resolution

$775

SCOPES AT

B+K 2120

20MHz $395 Model 2125 $539.95
2 Channel Delayed Sweep

40MHz DUAL-TRACE
Mcdel 1541B

W 1mV/div sensitivity

M Video sync separators

B Z axis input

M Single sweep

BV mode-displays two signals

unrelated in frequency

60MHz DUAL-TRACE
Model 2160

B 1mV/div sensitivity

B Sweep to 5 ns/div

B Dual time base

M Signal delay line

WV mode-displays two signals
unrelated in frequency

W Component tester

100MHz THREE-TRACE
Model 2190
B 1mV/division sensitivity
1 s39595 @ Sweeps to 2ns/divisian
W Dual time base
M Calibrated delay time multiplier

M Signal delay line
W 19KV accelerating voltage

20MHz ANALOG
WITH DIGITAL STORAGE
Model 2522
B 20MHz analog bandwidth

869 95 W 10MS/s sampling rate

B 2k memory per channel

B 20MHz equivalent time
sampling

M Pre-trigger capture

1.0GHz PORTABLE
SPECTRUM ANALYZER
Model 2610
W AC/DC operation (batteryin-

2,595.95 ctced

B 70dB dynamic range

749.95

949.95

DISCOUNT PRICES

SPECIAL BUY
HITACHI V-212

20MHz

2 Channel $409

Hitachi Popular Series

V-525 - 50MHz, Cursors $975
V-523 - 50MHz, Delayed Sweep $949
V-522 - 50MHz, DC Offset $849
V-422 - 40MHz, OC Offset $749
V-222 - 20MHz, DC Offset $625

Hitachi Compact Series Scopes
V-660 - 60MHz, Dual Trace $1,095
V-665A - 60MHz, DT, w/cursor__ $1,325
V-1060 - 100MHz, Dual Trace $1,375
V-1065A - 100MHz, DT, w/cursor $1,649
V-1085 - 100MHz, QT, w/cursor $1,995
V-1100A - 100MHz, Quad Trace - $2,195
V-1150 - 150MHz, Quad Trace $2,695

Hitachi RSO Series

RSO’s feature; roll mode, averaging, save
memory, smoothing, interpolation, pretriggering,
cursor measurements.

VC-6023 - 20MHz, 20MS/s
VC-6024 - 50MHz, 20MS/s $1,950
VC-6025A - 50MHz, 20MS/s ___$2,350
VC-6045A - 100MHz, 40MS/s _Call
VC-6145 - 100MHz, 100MS/s Call

Logic Analysers

$1,650

B 32 channels (VC-3120) or 48 channels (VC-
3130)
M 25MHz synchronous operation on all channels
B 100MHz asynchronous operation (8 or 12 chan-
nels)

W 5ns glitch capture capability

W Multi-level trigger sequencing

W Non-volatile data and set-up memories
B Disassembler options for popular uPs

H 2048 Pts Hor. Resolu- @ Resolution bandwidth of 10kHz

tion W 50Q and 75Q input impedance (switch selectable)
B Much More B Fixed bandwidih setting for viewing TV signals
B Field calibratible with internally generated B Very low cost - Call
100MHz, 80dB signal M 9 inch LCD screen

CALL TOLL FREE 1-800-292-7711 15 DAY MONEY BACK GUARANTEE
1-800-445-3201 (Can) FULL FACTORY WARRANTY
PROBES INCLUDED IN ALL SCOPES & METERS - WRITE FOR FREE CATALOG

CIRCLE 32 ON FREE INFORMATION CARD
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FAX: 708-520-0085 » (708) 541-0710




ALFA ELECTRONICS

i ALFA 2380 .0
e

DMM 2360

$129.95
DMM + LCR Meter

Most Versatile DMM
Inductance: 1uH-40H
Capacitance: 1pF-40uF
Frequency. 1Hz - 4MHz
Temperature: 40 - 302°F
Logic Test: 20MHz
Diode, Continuity

Vo, Amp, Ohm

3999 court dispiay

Peak Hold

Auto power ‘off

DMM 175A $67.95
DMM with 20 MHz
Frequency Counter

Most popular DMM
Fraq. Counter 1Hz-20MHz
DCV .1mV-1000V
% | ACV .imv-750V
= ACADCA .1mA-10A
R .10-2000MQ
. Cap 1pF-20uF
2| TTL Logic test 20 MHz
| Transistor HFE test

| 3 % dgh display
" 10 MQ impadance

QUALITY TEST EQUIPMENT
AFFORDABLE PRICE

Fluke Multimeter

Fluke 70 Il $62
Fluke 73 Il $87
Fluke 75 Il $125
Fluke 77 Il $145
Fluke 79 Il $165
Fluke 83 $215
Fluke 85 $255

Fluke 87 True RMS $285

Fiuke 86 Autbmotive $359
Fluke 88 $419

LCR Meter 814

LCR Meter 195

Capacitance Meter

$199.95 ! $119.95 | 7705 $57.95
The Best Handheld Very popular LCR 0.1 pF-20,0004F in 9 ranges
LCR Inductance;1uH-200H 05% basic accuracy
Inductance0.1uH-200H Capacitance:0.1pF-200 uF Zero adjustment + 20pF to compen:
Capacitance 0.1pF-20,000uF Resistance0.01£2-20MG sate parasitics from test fixture

Basic accuracy:R:1%, C2%,
L3%
Test frequency 1 kHz

Resistance:1 mQ-20MG}

1% basic accuracy

Dissipation factor indicates leakage
in capacitor and Q factor in inductor
Zero adjustment to reduce parasi-
tics from test fixture

Very good for high frequency RF
and surface mount componerts.

Also Avdllable:

Heavy duty DMM
AC/DC clomp meter
Thermometer, Lux meter
pH meler, Logic probe
High voitage probe

RC osclliator

Eectronic scale
Frequency counter

20 MHz Oscilloscope with Delay 20 MHz Digital Storage
Sweep PS-205 $429.95  Oscilloscope DS-203 $769.95

Dual Trace, Componant test, 6' CRT, X-Y Operation, TV Switchable between dighal and analog
Sync, Z Modulation, CH2 Output, Graticule lllum, 2 probes 2 K word per channal slorage
x1, x10. Best price wih delay sweep. Sampling rate: 10 M sample /sec

PS-200 20MHz DUAL TRACE $339.95 8 bt vertal msolution (25 Lerels/di)
PS-405 40MHz DELAY §569.95  anded Timebaso tomsidkv 05 g‘;{‘;m
PS-605 60MHz DELAY $76995  pover Control : f
i Power Supply
1 p— -
' -] PS-303 $169.95 o e PS-1610 $299.95

0-30 VDC , 0-3A output 0-16 VDC , 0-10A output

0.02% + 2mV line regulation
0.02% + 3mV load regulation

1 mVrms noise and ripple

Short circult and overoad protected

S

@ 5w

®é m-

e

Constant voltage & constant current mode
0.2%+2mV line regulation

0.04% +2mV load regulation

1mVrms noise and rpple

Short ckeult and overoad protected

FREQUENCY

RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
GENERATOR 5»9-21?‘22155 $124.95 l";G}:212OSHAI . $169.95
$G-4160B $124.95 il NN A TN
:ao:g :st-1 50MHz sinewave In 6 ;;;,%,},E%’mi&‘%Y‘izdﬁim fre- ?.E;,g‘:mz%gv@.%:; L 10\7 g

Output 100mVms to 35 MHz
Iintenal 1kHz, External 50Hz-20kHz
modulation

Output distortion: 0.05% 500Hz - 50kHz
0.5% 50Hz - 500kHz
Output impedance: 600 ohm

VCF: 0-10V control frequency to 1000:1

FUNCTION GEN./COUNTER
FG-2102AD  $234.95

Generates signal same as FG-2100A
Frequency counter 4 digits

RF SIGNAL AUDIO GENJCOUNTER  Featis 11 sns cwod aupu
GENJCOUNTER AG-2603AD  $239.95
SG4162AD $204.95 oo wsosewsmwie  ONEED FUNCTTION

Generates RF signal same as SG-
41608

Frequency counter 1Hz -150MHz
Sensitivity <SomV

For intemnal and extemal sources

Frequency counter 1Hz-150MHz
Senslitivity <50mV
For internal and external sources

GENJCOUNTER  329.95

05MHz to 5 MHz

Sweep: Lin 10:11L0g 101 20mS to 28

AM Modulation

Gated Burst, Vona%s Control Generator,
Generator Control Votage & 6 digit Counter.

ALFA ELECTRON'CS (800) 526-ALFA/(609) 275-0220 15 pay MONEY BACK GUARANTEE. 1 YEAR WARRANTY

P.O. BOX 8089 Princeton, NJ 0854

FAX:(609) 275-9536

WRITE FOR FREE CATALOG.

PRICES SUBJECT TO CHANGE

AmericanRadioHistorv. Com

Visa, Master Card, American Express, COD, Purchase Order Welcome
CIRCLE 41 ON FREE INFORMATION CARD




IELIMINATES SEARCHING, SCANNING, TUNING

NTERCEPIO

INTERCEPT, DETECT & CAPTURE
.. Near F|eld Transmissions with
.. Optoelectronics’ New

INTERCEPTOR .

e

TECHNOLOGY

¢ Follows & Locks on even when frequency changes.

,NTERCE PT K) . Intercepts ALL FM Two-Way Transmissions without gaps

In coverage.
* Does Not have to tune through KF Spectrum to find signals.

)

FCC Classified as Communication Test
Instrument for:

¢ Deviation, FM, FMN *Relative Signal Strength
¢ Signaling Tones (CTCSS) ~ eModulation Monitor
¢ Great for testing VHF, UHF & Cellular transmitters

A,
.

~

T . S R . .
N

A New Dimension in Recreational )
Monitoring - Intercept the Two-Way 8
Communication that Surrounds You.

Increase Your RF Security.
Hand Held/Shirt Pocket Size

INTRODUCTORY OFFER
Interceptor™ R10 FM Communications
: Interceptor (Includes NiCads, AC/Charger
Adapter Antenna, Earphone) ... $359.

TC200 Tone Counter (CTCSS signalling tones)..........cccovvurrvvrrrrisrceriinininieciscossvimrnsnssosssenens
APS-104 (Extends RF detection distance 10X) .........coccooucvvvvummevuevvirnsienmerismnsssinnccrisseeies
CF800 Cellular Band Pass Filter/AmpHfier.............cccocomviiriireiiiicccciinnissnsie i

AR FTETYS Il M T/NNA I
Wi I bl INWIYNIVGDY

FACTORY DIRECT ORDER LINE 1-8 00-32 7-59 12

305-771-2050 * FAX 305-771-2052 * 5821 NE 14th Ave., Ft. Lauderdale, FL 33334
5% Ship/Handling (Max$10.) U.S. & Canada. 15% outside continental U.S. Visa & Master Card accepted

CIRCLE 42 ON FREE INFORMATION CARD
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E ﬂxn Electronlc Kits International Inc.
%rame Dlgltal |I|I:. ét MERET

. ' m .I 7

MODEL 70 18 BIT (5.5 DIGIT) PC DATA ACQUISITION SYSTEM - $79
A/D WITH RS232 INTERFACE $239 Includes software on 5.25" Floppy
* Inexpensive: Equivalent resolution of 5 1/2 Model 30-for 386's, XT's, AT's PS2
digit DVMs costing over $1000! FAST - - Model 25 & 30’s.
16.7 to 133 ms/conversion depending on FEATURES:
resolution and mode. * 24 lines of programmable input/output
* Multi-Channel Capability - Up to 32 model * 8 bit analog to digital converter
70's can be daisy chained together off of 1 * 8 channel analog multiplexor " = ] : .
sefrial port * 12 bit CMOS counter FULL-COLOR PACKAGING!
* Software: Virtual instrument software fea- * Easy interface to all popular Ianguages
tures easy pull down menus, mouse sup- * Optional 7 channel 50V driver available for
port, CGA, EGA, VGA support. Will log to additional $5 OVER 100
screen, printer, or disk data file for easy APPLICATIONS:
import to spreadsheets and graphic pro- * Control relays, lights and motors 3
grams. Source code included (Quick Basic). * Measure temperature, pressure, light levels Fun & Challenglng
* $239 Complete: Includes software on 360K and humidity .
5.25" floppy, PC cable, 9 volt wall mount * Input switch positions, thermostats and KITS '
power supply and manual. liquid levels ®
* $199 Without Sofware and cable * Great for robotics, servo control loops

* Thief Catcher - Burglar Alarm
* Alien Zapper

We can customize for use

in your product! .
yourp. * Fisherman's Secret
MODEL 30 ACCESSORIES: * Robot Blinker
% Schooner software - Real time displaying * Noes g
and plotting of data from the board. Up to 1K Mini HOhday Tree
sample/s, 8 channels simultaneously. Basic * Space Age Metronome
- digital input and output to a DAS port. Stores
MODEL 150 up to 8 channels of data to disk. Software * Hold-The-Phone Button
TRUE RMS DMM W/RS232 PORT calibration of each channel can be stored to * o1
Software includes RS232 cable and disk and retrieved - $39.95 with purchase of Dl.gl.tal Roulette
software on 5.25" Floppy Model 30; $59.95 if purchased separately. * Mini Metal Detector
* Large 3 3/4 digit display (3.999 vs. 1.999 for * Ribbon Cable - 3 ft. cable with connectors - * o) o
3 1/2 digit meters) $19, 6 ft. cable with connectors - $28 Dlgltal Slot Machine
* RS232 serial interface communicates with * High Current Driver IC - 7 channel, .5 amp, * Dinosaur Bird Sound Generator
computers and printers 50V, open collector - $5 . .
* Measures AC-DC voltage and current, fre- * FM Transmitter w/ Mlcrophone
quency, resistance * Color Organs
* 20 amp current range, 30 hz to 40 khz Prairie Digital, Inec. - g li
frequency range o 846 Seventeenth Street, Industrial Park Power Supplies ]
* Diode test and audible continuity Prairie du Sac, Wisconsin 53578 U.S.A.
- : Tel:(608) 643-8599 «..AND MANY MORE!!!
Send CHECK, MO, VISA, MC, AX . Fax:(608) 643-6754
K Include $8 for shipping and handling ]
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. SEE. THEM AT
CHILD FIND YOUR LOCAL

OF AMERIG ”\C” HOBBY/CRAFT

Popular Electronics, January 1993

AND
Together we can locate missing children ELECTRONIC STORES !
1-800-1-AM-LOST 1-800-453-1708
PO Box 277, New Paltz, New York 12561-9277 o b L TS

CALL TOLE-FRELR FCR THE S TORI

S0N ©
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Are Cable Companies
Sucking You Dry?

Take a Bite out of High Rental Fees

with your own

nverfers & Descramblers

Everquest ¢ Panasonic ¢ Jerrold ¢ Zenith ¢ Pioneer
Scientific Atlanta ¢ Oak ¢ Eagle ¢ Hamlin ® Tocom

ronivee 1 800 624-1150

Call today Call today

for a FREE ’ for a FREE
catalog! J catalog!

P.O. Box 241296 ¢ Omaha, NE 68124

CIRCLE 43 ON FREE ON CARD
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Popular Electronics, January 1993

50P

PE MARKET CENTER CLASSIFIEDS

MISCELLANEOUS
ELECTRONICS FOR SALE

GOVERNMENT SURPLUS test equipment and
parts. Free catalog. EF Electronics, Box 326, Au-
rora, IL 60507.

USED “Sweet Art” computer cake decorating
machine. Can reproduce photos using edible
food color on cakes. Widow must sacrifice.
Make offer. (619) 944-7244.

SAMS PHOTO Facts. Complete folders, #1000 to
#2291, $8.00 each plus postage. (914) 562-2805.

SOLAR 20W 4V 5A $65.00. 100p CAT $5.00 re-
fundable. Dallas Solar, POB 611927, San Jose,
CA 95161. 1 (800) 345-4913.

~

HAM GEAR FOR SALE

HARD TO find special purpose integrated circuits,
GaAs FETs, low cost FM telephone bug & FM
microphone kit, FM crystal controlled transmitter
ch'ff C2833. Digital voice recorder chip. 900
MHz down converter chip, etc. Automatic audio
volume controllers. Low cost test equipment.
Easy-PC, schematic and PCB CAD. Free demo
with manual. Send $5.00 for shipping and han-
dling deductable from your order. Quick Plot: Plot-
ter Screen Dump utilitz program. Call or write for
free catalog. C & S Electronics, PO Box 2142,
Belden Station, Norwalk, CT 06852-2142. Phone/
Fax: (203) 866-3208.

PLANS-KITS-SCHEMATICS

FM STEREO BROADCASTER kit. This kit out-
gerforms the competition. Transmitter will

roadcast any audio signal from a CD player,
VCR, or cassette player to FM stereo radios
throughout your home and yard. All the complex
circuitry is in the unique BA1404 integrated circuit.
Tunable across the FM band, runs on 1.5 to 12
volts DC. Complete kit of PC board and compo-
nents for $24.00. Visa/MC. TENTRONIX, Dept.
PM193, 3605 Broken Arrow, Coeur d'Alene, 1D
83814. (208) 664-2312.

PRINTED CIRCUIT lIT

ER-4 PHOTO ETCH™ kit lets you copy art from this magazine
onto your PC board. Includes everything but exposure bulbs.
Shipped UPS to your street address for$43.00.
ER-19 EXPOSURE BULB SET FOR ER-4. Contains 3400°K
reflector flood and 4800°K long wave UV lamp for ordinary
120V socket. Shipped UPS to your street address for $18.45.
FREE CATALOG of drz transfers and PC supplies. Write or
9hone DATAK, 55 reagon Blvd, Sparks, NV 89431.

02-359-7474 FAX: 702-359-7494.

NI-CAD ZAPPER can rejuvenate those unre-
chargeable Ni-CAD batteries. Instructions, sche-
matic and parts list to construct NI-CAD Zapper:
$5.00. TENTRONIX, Dept. PM193, 3605 Broken
Arrow, Coeur d'Alene, iD 83814,

MAGNETIC AMPLIFIER. Solid state amplifier
without semiconductors or vacuum. Amplifies
through the use of magnetic fields. Plans $10.00,
kit (plans + one amplifier) $20.00. ELEC-
TROMAN, Dept. PE, PO Box 24474, New Or-
leans, LA 70184.

68HC11 MICROCONTROLLER design manual.
Interfacing, schematics, software algorithms,
PCB artwork. Rush $10.00. AJR Circuits, 42073
Addison, Canton, M| 48187.

RADIO-SCANNER MODIFICATIONS. Over 180
different models $12.00 for (3) IBM 5.25 disks, J.
Worthington, Box 1953, Eugene, OR 97401.

VOCAL REMOVER Plans to build a simple circuit
for less than ten dollars, which removes vocals
from tapes, records, and C.D.'s. Send five dollars
to EIC, PO Box 184, Belleview, FL 34420.

SURVEILLANCE

COUNTERSURVEILLANCE Electronic Devices
Miniature Transmitter Kits.. $29.85

Voice C|

Recording , Bug & Phone Tap Detectors, & More!

CALL IDENTIFIER device #» displays callers phone number
belore you answer with date & time of call...549.95

m FOR CATALOG SEND $5.00 10...

ers, Phone Scramblers, Vehicle fraeking,l’!nn!a |

R.0. Box 337, Bufislo, N_V 14226 (716) 691-3476
CHRISTMAS PROJECTS. Electronic fun for the
holidays. Ten festive plans only $7.00. CAMP-
BELL ENTERPRISES, 27955 Terrace, Dept. PE,
North Olmsted, OH 44070.

SALVAGE RECHARGEABLE NICAD BAT-
TERIES from defunct battery packs. Complete
information and spacer slug. $4.00 BUILD A
CHARGER that won't harm nicad batteries, and
kee&them fresh, ready for use. HHlustrated plans,
$4.00. BOTH BOOKLETS FOR $7.00, NV resi-
dents add 7% tax. Money back guarantee. Day by
Day Publishing, Box 490, Overton NV 89040.

NEVER NEED A JUMP START AGAIN! Build a
circuit that automatically disconnects your battefly
before it discharges. Send $14.95 for ‘PROTECT-
ING YOUR CAR BATTERY" containing theory,
methods, circuits, diagrams and clear explana-
tions. Grayze El, 230A Burkehaven Hill Road,
Sunapee, NH 03782.

FLAME SPEAKER. Finally, a speaker with no
moving parts! Omnidirectional sound, with higher
frequency response than conventional loud-
speakers. No diaphragm or voice coil. Plans,
$10.00. ELECTROMAN, PO Box 24474, Dept.
PE, New Orleans, LA 70184,

"3ble

= lest
S B

Test chips for JERROLD, TOCOM, ZENITH, SA. &

I ces
wammuuhquw

\more. Puts cable boxes in full service mode. Easy inst-
\allation. Zenith only $39.95. Mmas under $50ea.

Ror oec as a tet aid ooly.

COMPUTER HARDWARE

PC PARTS, Mbs, disk drives, hard drives etc.
Overstocks, reconditioned. Multiwatt Systems,
Box 1147, Burlington, MA 01803. Fax: (617)
229-9798.

COMPUTER SOFTWARE

THOUSANDS OF IBM SHAREWARE PRO-
GRAMS. $3.00 S&H for 2 disks full plus catalog
disk. American Software, PO Box 509, Suite M6,
Roseville, M! 48066-0509.

ELECTRONICS SOFTWARE. From $2.00'ger
disk. IBM 5.25". Free catalog on disk. GENERIC
SOFTWARE, POB 502, Dayton, OH 45401.

ELECTRONICS TUTORIAL software program.
Over 1000 screens, 48 modules, of interactive
{'nformation, schematics and help onDC, AC, ana-
og and digital. Menu driven. ideal for job prepara-
tion, reference, or for use as a study aid. IBM
format. (Specif& monochrome, EGA or VGA)) Tu-
tor-Tech, 5591 Kimberly St., San Jose, CA 95129.
(408) 252-3223.

IBM SHAREWARE PROGRAMS, DATABASES
AND INFORMATIVE ARTICLES ALL RELAT-
ING TO ELECTRONICS, RADIO, SCANNING
ETC. $2.50 S&H FOR CATALOG DISK. RIGHT
BYTE COMPUTING LTD., 724 HUNTS CR. NW,
CALGARY, AB. CANADA T2K 4HS.

AMIGA, MACINTOSH, ATAR! ST/XL/XE Ama-
teur radio, astronomy, MIDI, and electronics PD/
shareware software, $4.00 per disk full. Send
SASE with 2 stamBs for catalog. Please specify
which computer! KD Software, Box 1646, Orange
Park, FL 32067-1646.

CB-SCANNERS

COMMUNICATION AT ITS BEST. AR-900
$219.00, AR-1000XC $399.00, AR-2500 $439.00,
AR-3000A $969.00, BC-200XLT $249.00. Guar-
anteed lowest prices on AOR radios. We carry a
variety of CB's, scanners, radar detectors and
more. FREE SHIPPING. Visa/MC/Amex. Turbo
Electronics, 366 N. Broadway, Suite 310, Jericho,
NY 11753."Questions: (516) 938-1946. Orders: 1
(800) 33-TURBO.

TEST EQUIPMENT

QUICK-SHOOTER. Fix problems FAST. Find bad
components in seconds. For information send
S.A.S.E. or $1.00 and your FAX#. LYNN
JOHNSON, Box 51268, San Jose, CA
95151-1268.

TEKTRONIX R564B 10 meg storage os-
cilloscope with 3A6 dual trace and 3B3 delaying
timebase $350.00 (813) 746-4479.

ANTIQUE ELECTRONICS

TUBES, PARTS (Old stock from closed or bank-
rupt Radio-TV stores). Extensive listings in 16
Rlage illustrated catalog: $2.00. Don Diers, 4276

orth 50th Street #MC4, Milwaukee, WI
53216-1313.

EDUCATION

LEARN TO EARN. Increase your income with
electronic skills. Courses written for easy leam-
ing. Most courses $49.50 or less. Electronic parts
and equipment also sold. Send $2.00 for catalog
1706 ée&;\ oducts, Rt 1, Box 482-L, Rockdale, TX

BARCODES BARCODES BARCODES they're
everywhere you look! Now you can get in on an
industry that is rowinﬂI bé 20% each year with
THE BARCODE COURSE. This course comes
complete with a detailed barcode textbook, porta-
ble barcode reader, RS5232 interface and barcode
printing software for only $149.95 + $7.00 S&H.
OBR Inc., RR3 Box 47-7, Carbondale, IL 62901.

SATELLITE EQUIPMENT

REVOLUTIONARY DIGITAL DIRECT BROAD-

CAST SATELLITE SYSTEM Ground floor

marketing opportunities. For information write: P-

Systems, 7640 Cherry Tree, Willowbrook, IL
514.

TELEPHONE

YOUR OWN 800 number for only $3.75 a day?
Yes! Information and application: Send $3.00 to
Phone, PO Box 185P, Hemingford, NE
69348-0185.

(618) 549-7100.

maoricanbDadinblictary Com




OCEAN STATE ELECTRONICS

PROFESSIONAL, AMATEUR, OR COMMERCIAL — WE'RE YOUR ONE STOP ELECTRONIC SOURCE
CALL OR WRITE FOR OUR FREE 112 PAGE CATALOG 1-401-596-3080

DELUX CODE KEY
Adjustable, heavy duty brass base
with ball bearing pivots,
Designed for hard usage.
Y16 plated contacts

$10.75

MASTERING THE MORSE CODE
This book teaches the baginner how to learn the Morse
Code. Some of topics covered are Rules for practicing
1hs Morse Code, the code alphabet, how to send and
receve code, how to burld and hook up a code practice
oscillator. 32 pages.

$2.50

MAGNET WIRE
Plain enamel  Solid bare copper.
For winding cods, transiormars and
toroids. Prices for 174 Ib spowls.
3.70 #34 .4
3.75 #36.
3.85 #38.....4.
...4.00  #40...510
....4.40

e ¢
L3

#14...3.25
#16.....3.30
#18 ...3.35
#20 .....3.55
#22.....3.65

CODE PRACTICE
OSCILLATOR & MONITOR IN KIT
FORM OR WIRED
A solid-state code practice oscillator and monitor that
uses the latest IC ciccultry. It contains a 3° bullt-in
speaker, headphone terminals, a volume control and a
tone control Ris a aftractively packaged with a two
colof panel Wih the addttion of a few

TOROIDS
FERRITE

T80-2

pans_ the unt can easily be
into CW monhor. It can there fore be
used as an operating aid atter the
code has been learned.

T200-2..........4:00
WE STOCK A COMPLETE LINE OF

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY WITH

TEC-200 FILM
JUST 3 EASY STEPS
+ Copy circurt pattern
on TEC-200 fim
using any plain
paper copier
+ tron film on to
copper clad board
* Peal oft film and etch
Convenient 8 172 x 11 sze
With Complets insiructions

5 SHEETS..... ..$6.25
10 SHEETS ...$10.75
20 SHEETS. ..$16.25

DIGITAL CAPACITANCE/

INDUCTANCE METER
DIGITAL LCR METER maasures
i ) and resk
At Last! An LCR meter that everyone can
afford. Now you can measure coils,
transformers, chokes from tuH to 200H
Capactiors from .1 pfd to 200 mid and
reswsiors from .1 ohms to 20 meg ohms.
All in on3 handheid instrument.
MODEL LCR-1801........... $119.95

REGULATED POWER SUPPLIES

VERNIER DIALS
1172 Dameter 0-10 Marking  $8.25
1-172" Diameter 0-100 Marking - $9.25
2 Dameter 0-100 Marking  $10.25

13.8 VDC
Perlect for ham equprsent, CB's, car steoreo's and
other 13.8 VDC hems. LED on indicator, shor =ircut
protection. Binding post oulput 2 year warranty.
3AMP ....$29.50
4 AMP

SIGNETICS NE602AN
Balanced MixefOSC. Popular IC among
! qi : | exparimenters for building DC and super-hat

recevers

$2.49 .....BUY 3 OR MORE ...$2.25

6 AMP
10 AMP
20 AMP
30 AMP ....$139.95

| | R — $19.95

L[ ASE— $24.95
LINEARIC'S TRANSISTORS.
NES55 .25 | PN2222A .07
NE564 1.75 2N2222A 35
LM730N .65 | 2n30ss 69
LM741 30 2N3553 275
UAT7805 39 | oN3ses 35
UAT7812 239 | 2N3866 1.00
UAT7820 49 | 2N3904 10
UAT7824 49 | 2N3906 10
UA7912 75 2N4401 15
LM317T 69 | mPF102 29

Q-DOPE
Solution of pure polystyrene n solvents. Dries
fast and leaves a clear, protective coating on
toriods, coils and transformers, with no or
minimal effect on inductive values. May also
be used as a cement for mokied or fabricated
hems made ol polystyrene

.$3.75

TOROIDS AND BEADS.

=

MINI-CIRCUITS SBL-1

m DIODE RING MIXER

RF DC - 500 MHz
$6.75

CD22402E
CMOS LSt Sync Generator
$9.95

(Boftle wih Brush 2l oz. 59 ml) .

Doubie baiance Mixer
MINIATURE TOGGLE SWITCHES

LOVRF + 1.500MHz
3A 125V Solder Terminals

SPOT ON-ON. ... $1.25

oPOT ON-ON.....$1.50

200 WATT INVERTER

Plugs into your lighter and rung
«Ham Equipment

*Lghts
- Soldenng tron
+Computer
+ Power Tools
*Shaver
*13 TV with VCR
*MUCH MORE
Model  POW 200
Input: 1010 15 volts DC
Output: 115 voits AC true RMS
Power. 400 Wans peak
200 Watts for 2 minutes
140 Walts continously
5 x26 x1.7
Weght: 15 ounces 59995

Warranty: 3 year

QRP CW TRANSCEIVER KIT

+ Covers 14.0 MHz 10 14,1 MHz on 20 M o covers 7.0 MHz 1o 7.150 MHz on 40M

+ Available on 20M or 40M band'
» Superior Superhet

* Single signal teceiver

« CW crystal tadder filter

« VFQ tuning with vernier dial

* RIT wicenter detent control

* Very sffective AGC

* Selgctabie audio flter

* Sidetone Oscifator

» 2-3 watts of RF output

- Semi break-in

* 12vDC operation

« Cusiom pre-painted, punched & silkscreened cabinet

* 100% complete ket with instructions. Nothing else to buyl

* Measures (HWD): 2 1/4° X 6 1/4° x 6"

* Weight 24 02.
QRP-20 ...........20M VERSION ..
QRP-40 ...........40M VERSION

crrinrereiennn. $149.95
..$149.95

LEARN COMPUTER THEORY BY BUILDING THIS KIT
DIGITAL TRAINER MODEL MM-8000

Starting from scratch you build a compiete computer system Our Micro-Master traner teaches you
10 write into AAMs. ROMS and run a 8085 microprocessor, You will wrre the intial instructions 10
tell the BOBS processor 1o get started and store these instructions in permanent memory in a 2816

SIGNAL INJECTOR/
TRACER KIT

This handy tester i both a signal
generator and receiver. As a
generator 958 it 10 check out an
ampliier, stage by stage. Also tests
AM radwo IF and RF stages. As a
teceiver you can pin point where a
defective part exists. Will transmi
and recsive sImutaneousty.

Call 1-800-866-6626
(Catalog requests can not be taken on toll
free number.)

LOGIC PROBE KIT
Hand held Dightal Logic Probe
provides convenient and precise use
in the measurement of logic circutts.
ht displays logic levels (high or low),

TRIMMER CAPACITOR ASSORTMENT

Top Qualtty. May contain some two and % ﬁ

.$1.50

putses and voltage down
10 300 nanoseconds High intensity
LED readouts provide instant
respunse o the logic state.

three gang as well
10 pes. ..
VERNIER DRIVE
Amercan made 6:1 vernier dnve. Has
dual plate mounting flange with two.
tapped holes {2-56) for dial mounting.
Input & output mate with 1/4° shatt

$10.75

$18.95

TO ORDER

ORDERS ONLY

]

6146B POWER TUBE
Most Popular Power Tube
Used In HF Transmittars

.$16.95 Each
CALL US FOR ALL YOUR TUBE NEEDS

MFG. SYLVANIA

EDGEWISE MOUNT S-METER/SWR
200pA movement. Scale reads signal 0-60db. Has two
ear flanges with holes for mounting

$4.00

Measures approx. 1 1/2W x 1 1/4"Dx 7/8°H

—

1PROM. 5 8am.-5pm. EST MasterCard 200uA . Scal < [
S S S S R ol SR e | oo, (CEE
easy to understand nstruction teaches you 1o write in machine language. Upon completion of this g y SWR  Same mounting as above.
course you wilf be proficient in computer technology. OR WRITE TO: L Measures 1 V8"W x 1 1/4°D x ¥4"H, $4.00
« Uses the 8085 Microprocessor . VISA
" prepramrabie ROM e e1sabe Ocean State Electronics, — MULTIVOLTAGE | RECTIFIER DIODES
. Uinen e 8155, 2048 B static MOS RAM P.O. Box 1458, Westerly, R.I. 02891 AC ADAPTER TR 0 S
ith VO and ti y
< Nomon it ORFAXTO:  CATALOG REQUESTS it a2 00 | 3
 Built In 5V power supply 4 -
Blerlepowy » (401) 596-3590 (401) 596-3080 (7)_‘:\7,";3?/63/5&:6‘/‘ e 0 3
aanany S cons If paying by CREDIT CARD include Card No. | Faany swier woos 2 Y
and Expiration Date N 8
$119.95 Mail in orders please include $4.00 shipping 1N5400 .20 ‘.D
CANADA $7.00 - OVERSEAS $12.00 1N5401 .20 '8
Minimum order $10.00 iNoios 28 s
circut™ works NEW MICRO TIP R. I. Residents add 7% Sales Tax e 8
CONDUCTIVE PEN F2R DINRRTR ORDERS RECEIVED BY 1:00 PM EST— Nseo7 25 | @
« Use where conductive alctronic traces are needed 1 1NS408 .25 o
+ For designing Prototype circuits sHlP SAME DAY. g
et e T e e FREE SHIPPING ON ALL MAIL IN ORDERS COPPERCLAD | S
* Ofters y. bener trace adh . and a reduced settiing in the pen =
» Dries in 3-5 minutes at room temperature OVER $25.00 PC BOARDS 8
« Spring loaded tip for smooth fiow NOT VALID WHEN COMBINED W/CAT. ORDERS. One oz. copper, phso:‘\::!c bx
T I P i bt Applies to UPS Ground in Continental U.S. Only. A%
ot | T x| 5 o e . e e e .91
- et - $10.95 PRICES SUBJECT TO CHANGE ; : 3 i _:2.38 50Q
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PRINT
T-SHIRTS O/ covuren
FOR FUN

OR PROFIT!

With your computer!

FAST, EASY with
Heat Transfer Printer Ribbons!

1. Put Ribbon into your printer

2. Print massage of dasign onlo requiar
paper but print it in a mitror image. (Print
Shop and other programs have this capa-
bility )

3. Place paper tace down on T-ghirt and iron
the back of paper 10 transfer the image

Avallable in red, green. blue, of black at
$9.98 cach lor the following printers
({specify make and colors wanied).
Panasonic 1080/1180/1090/1190/1123/1124;
18M Proprinter; Epson MX/F X/RXB0/BS5B6el
LX800/LOS00N.QS 1040570/ 1000; Star
NXNL/NP10/NX2400/2410/24 15/2420/
LC2410/2415; Sekosha SP800/1000; Tandy
DMP130; Epson APBO, Apple Imagewriter;
Cltizen 120D/180D/GSX140; Okidata 182/
192/320/390.

$10.93 each for Epson MX/FX-100/2866,
LO 1000/1050, LO2500/2550/EXB00/1000/
LQBE0 $4.93 each for Okidata 82/92/8393/
Gamini I0XA5X.

Available in BLACK only at $8.98 each for
Panasonic 1625/1525, Star NX1000, NEC
P2200, Commodore MPS-801

Available In 4 Color Heat Transfer for Image-
writer Il $11.98; Star NX1000 $14.98,
Slar NX1020 $23.98: Star NX2420
$23.98; Citizen GSX140 $23.98; Epson
LQ2500,2550 $14.95; Fujitsu DX2100/
2200f2300/DL3300/3400/3600 $27.98

HEAT TRANSFER MARKING PENS
Add colors to the compulerized dasign or
use alone. Sau’S Colors (red, orange, yellow,
green, blue) wide pens $18.00, narrow
pens $14.00,

HARD-TO-GET
PRINTER RIBBONS

Over 200 different ribbons in stock Al ribbons
new, nol re-inked. Fully guaranteed. Order
direcily or send SASE for complele ¥st.

Add $2.00 per order shipping. Callfomia residents sdd
7.75% sales lax. On nbbon orders over $30.00 deduct
10% discount

H.T. ORR
Computer Supplies

249 Juanila Way, Placentia, CA 92670

| E
asterCard

I
| wvisA®
=

| s

714-528-9822
800-377-2023
FAX 714-993-6216

BUILD THIS REGULATED
12VDC TO 120VAC

SELECT THE WATTAGE
YOU NEED—200W to 1000W

Perfect for Campers or Emergencies
Send $29.95 for Complete Set of Plans
& Theory of Operation to

INVERTER SCIENTIFIC
Box 778, Suffern, N.Y. 10901

Tree City USA
C ity trees add the
soft touch of nature

to our busy lives.
Support Tree City

USA where you live.
For your free booklet,
write: Tree City USA,
The National Arbor Day
Foundation, Nebraska

City, NE 68410.
The National
Arbor Day Foundation

PE MARKET CENTER
CLASSIFIEDS

Bl Hunrds]

PCB ARTWORK N

MADE EASY!

*Are you tired of laying down tape or wire wrapping to make printed circuit art?
End the nightmare with the PCBoards CircuitLayoutProgram forjust $99.00!

Easily create single or double-sided circuit boards with professional results.

e Herc, CGA, EGA, VGA, & SuperVGA
e Use mouse and/or keyboard

® Built-in help screens

e Dip and Sip footprint libraries

o Build custom parts easily

e Copper flood for building ground planes
o Block move, copy, rotate, save, etc.
o Comes with dot-matrix & laser output
o Make your own films with 1x laser art
e Gerber and Excellon output available

Requirements: DOS 3.0 or later, 1 disk drive, 384k of RAM, IBM-PC or compatfible

| Download Demos from our 24hr BBS at (205) 933-2954 |

PCBoards Software Prices:

PCBoards Layout 99.00
Gerber and Excellon Drivers 49.00
Plotter Drivers 49.00
Demo Package (all software) 10.00

Use PCBoards, PCRoute, and SuperCAD as a "system" to create pcb art from a schematic!
h PCBoards - 2110 14th Avenue South, Birmingham, AL 35205 /Ph. (800)473-PCBS Fax (205)933-2954 )

Add on Software:

PCRoute Autorouter $9.00
PCRoute+ Autorouter 149.00
SuperCAD Schematic 99.00
SuperCAD+ Schematic 199.00

AmericanRadioHistorv.Com

CABLE TV

“BULLET” BUSTER. Protect your cable box
against the infamous “bullet.” The “Bullet” Buster
acts as an electronic shield. Installs in-line in sec-
onds. Don't wait until its too late! $19.95 plus
$3.00 S&H. ELECTROMAN, Dept. RE, PO Box
24474, New Orleans, LA 70184,

TOCOM MAPPER chip. Align those channels!
One chip — no soldering 20 @ $110.00 ppd. UPS
COD. Jerrold Starcom remotes SCR H 20 @
$6.50 + ship. Call Stan — Apex, (414) 554-8618
ph'gne-fax. Also for sale cable encoders. SA, Jer-
rold.

COMPUTER EQUIPMENT
WANTED
TEACHER WANTS Tandy color computer junk!

Charles Scanlon, 2 Eagle, Simsbury, CT 06070.
Keep trying! (203) 657-8373.

BUSINESS OPPORTUNITIES

CASH FOR TRASH. Hams/hobbyists turn elec-
tronic scrap into CASH. Extra money or start a
new career. VHS video shows all, $19.95 plus
$3.00 S&H. LYNN JOHNSON, Box 51268, San
Jose, CA 95151-1268.

PUBLICATIONS

MARCON! SALAD and Tesla Taters! Elec-
troMeals Cookbook, available just in time for
holiday gift giving. The perfect present for the
Ham's mate. 125+ recipes, $12.00 plus $3.00
S&H. ELECTROMAN, Dept PE, Box 24474, New
Orleans, LA 70184.

motor

High speed h‘;‘} $99

Closed loop Galvo kit Squares|
to 180 hz, & Circles to 900 hz

FREE

catalog of Kits

Silicon Valley Surplus
1273 Industrial Prkwy West
Bldg 460
Hayward, Ca .94544-7025

510-582-6602




ADJUSTABLE
REGULATED
POWER SUPPLY
2-28 VDC at 1A continuous
1% regulation.

$69.95 each

BREVEL
DC GEAR
MOTOR
2410 130RPM, reversible, 12V to 120VDC with ther-
mal overload, 0.375" shaft x 225" Jong.
$19.95 each

TRANSFORMER
12 VAC, 1A, with power
cord and secondary wires.

$4.95 each

AUTOMOTIVE
POWER CORD
Room for fuseinside heavy-
duty plug. 6" cordincluded.
$1.49

COLLINS

PRECISION

CRYSTAL

CONTROLLED

OSCILLATOR

100 KHz and 500 KHz outputs. Diagrams included.
$12.95 each

DTS413 NPN SILICON
TRANSISTOR
Similar to NTE162 Commonly used in TV vertical
deflection 500V, 1A.

$2.00 each - 12 for $10.00

4 MB EPROM

Brand new! Toshiba No.

TC574000D-150.
$37.95 each

27C512 EPROM
Erase and savel

For Holiday Giving . . .

ROBOT PUPPY

A fun canine with an internal microprocessor control
system is a marvel of state of the art technology, fea-
turing DUAL DC DRIVEMOTORS with GEAR RE-
DUCTION andtwo-inchdiameter RUBBER TREAD
DRIVEWHEELS that provide excellent mobility and
traction. Special integrated sound analysis and recog-
nition circuitry allow you to command your Robot
Puppy with simple hand claps. When your Robot
Puppy hears ycur commands, it moves, whines and
barks, and its eyes light up! If youignore it, it will "go
tosleep" and then awaken at your command. Original
retail price over $100.001 $29.95

MUMBLEY BEAR
12" Tall Teddy Bear
Talk and it imitates your voice
in "bear talk." Soft and cuddly.
$19.95 each

BIG RED

4 x4 TRUCK

Radiocontrolled(2channel), 12.0x 8.0cm pneumatic
rubber tires, range up to 100 ft, removable camper
shell, climbs 40°-45° angle, dual proportional radio
control, dual speeds, recharging jack, full power to all
4 wheels, reinforced front bumper, fun for all ages.
This is not a cheap toy! $49.95

PRECISION

| OBJECTIVE

LENS

2lmm f:3.5. Four coated glass

lenses in black aluminum case {°

measuring 1-5/32" long by 1-1/

16" diameter. Excellent correc-

tion of a]l aberration for anangle

of 35° without vignetting (obstruction of view at
edge), or 45° angle with slight vignetting. Linear
resolution in focus is very near the theoretical limit of
385 lines/mm when the image of object is in focus
(©=6mm), or 590 lines/mm when object is in focus
(numerical aperature=1.41) Possible applications
include: objectivelens for scanners; photographic ob-
jective enlarging linearly 10X; objective for a hand-
held microscope, enlarging from 30X to 120X
(numerical aperature=1.41); lens working with light
sensor or emitter as a precise focusing element; or lens
for shaping a laser beam. $12.50

3-BUTTON
MOUSE

For PC's and compatibles.
Microsoft and Mouse Sys-
tems compatible., 350-700
DPI dynamic resolution
Withsoftware and instruc-
tons $14.95 each

AT RLL DRIVE CONTROLLER
2 hard drives, 4 floppies. $19.95

IDE CONTROLLER.CARD
JP3: HDD LED. JP1: FDC enable/disable. JP2: HDC
enable/disable. J3: I/0 channel ready. $14.95

PHILMORE
ANTENNA KIT

For improved broadcast and
shortwave reception The per-
fect starter antenna. ~ $7.95

MINICIRCUITS LABORATORIES
PRODUCTS
PSC2-1
PSC3-1
PSC31W
PSCQ-2-50
PSCQ-2-180
SRA-1

10.95
20.50
32.00
18.00
18.00
10.00

SCANNER

PACKAGE

386 DX 20 MHz system, 3

MB RAM, 360K 5.25"

floppy, 20MB hard drive, Hercules-compatible mono
monitor. Canon flatbed scanner with JLaser AT-3
interface, ddvers and software. $899.00

CANON FULL PAGE

DESKTOP SCANNER

30G x 300 DPI. With [/O card, cable, software and
documentation. $349.95

WE BUILD
CUSTOM
SYSTEMS!
Call or Fax
for price
quote.

BARE BONES SYSTEM

XT type motherboard with 8 slots, slide-in cabinet,
power sypply, 256K RAM, upgraded BIOS, NEC V-
20 CPU. Expandable. New. Accessories and up-
grades are available. Call or FAX for quote. (Monitor
and keyboard not included.) 9.95

1200 BAUD INTERNAL MODEM
For PC's and compatibles. With software.
$19.95 each

14" MONITOR

Brand new, boxed, open frame hi-res TTL mono-
chromemonitor. Standard pin-out. Diagrams for power
supply and connections included. $14.95

Also visit:
ASCII Electronics
1020 Marietta Way
Sparks, NV 89431
(702) 355-8822

ALLTRONICS

2300 Zanker Road ¢ San Jose, CA 95131

VISA - MC - AMEX cards accepted. Minimum order $15.00.

Retail Store Hours:
M-F9-6
Sat 10-3

California residents add 8.26% sales tax. Shipping additional on all orders.

Phone (408) 943-9773 « Fax (408) 943-9776€
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GRABS SIGNALS
FROM PHONE LINE:

CALLER 1.D.

COMPUTER

CHEAP SOFTWARE

INCOMING CALL
09/15 10:35 (805} 389-1270

Lrsovvs monon oos I [UIN e

Interface

IMPC-6205W
IBM-PC SOFTWRE

THIS PRODUCT WILL NOT \WORK IN ALL AREAS YET. YOU MUST HAVE
"CALLER 1.D." SERVICE (FROM YOUR LOCAL PHONE CONMPANY).

CONVERTER - PHONE LINE IN 7 RS-232 OUT. INCL 3-FT PHONE
PLUG, 3-FTRS232 CABLE, SCHEMATIC AND PARTS ST
IMPC-620 $59.00

"STRIPPED" VERSION, BRAND NEW BUT SLIGHTLY OLDER
DESIGN, NO COVER, NO RS$-232 CONN- HOOD. PERFORMS
EQUALLY WELL AS NEWER DESIGN. TESTED, SCHEM. AND ALL
CABLES INCL. - BARGAIN. IMPC-320 $48.00

“KIT" VERSION - ALL SURFACE MOUNT PRE-ASSEMBLED. SPEND
15 MINUTES SOLDERING CABLESAND SAVE $SIMPC-320K $42.00

YOU MUST RUN SOFTWARE (YOURS OR OURS} TO GET SERIAL
DATA TO THE SCREEN AND DISK FILE. OUR POP-UP WINDOW
"TSR"SOFTWARE FOR IBM-COMPATIBLES  IMPC-620SW $7.50

BOOKLET - 56 PAGES: THEORY,
MESSAGE-TYPES W/EXAMPLES - INCL

IMPC-BK $19.50
(W/PURCH OVER $S20 $14.50)

NAME DELIVERY
INCLUDES
SCHEM.FOR3
DECODERS
ANDACALLER
L.D.
GENERATOR

{REQ 1200

SAVES CALLS

CHECKSUM CALCS,

- IMPC620
CONVERTER

RS-232 TO SERIAL
COM PORT

=i

—
PHONE LINE WATH

"CALLER |.D." SERVICE

YOU’'VE HEARD ABO
WE'VE GOT THEM H

BOOS TER FOR MINIATURE TRANS MITTER S
RF POWER AMP BOOSTS 88-108Mhz MINIATURE
FM TRANSMITTERS' RANGE - GUARANTEED |
COMPLETE KIT W/SCHEMATICS IMPC-RE2 $26.00

E-Z TUNE (25 TURN) STABLE HI-FI FM MIC - SURF. MNT,
(MEDIUM RANGE, SUPER SENSITIVE) IMPC-RM5 $44.00

LONG RANGE FM MIC - SMALL BUT VERY POWERFUL
" 8Q., NON-SURFACE-MOUNT KIT IMPC-RM52 $38.00

TOUCH TONE DECODER DISPLAYS PHONE NUMBERS

AS HEARD FROM RADIO TAPE OR PHONE LINE.
BUILT-IN 200 DIGIT MEMORY IMPC-TDD $168

International MicroFower Inc.
65 Palm Drive +$3508.H.

C illo, CA 93010
ens 142.00 IF.0..]

1-805-389-1270
MC or VISA Acceptsd ICA residents add Sales Tax
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Enter A World Of Excitement with a Subscription to

Popular Electronics

Get the latest electronic technology and information monthly!

Now you can subscribe to the magazine that plugs you into the exciting world of elec-
tronics. With every issue of Popular Electronics you'll find a wide variety of electronics

projects you can build and enjoy.

Popular Electronics brings you informative new product and literature listings, feature
articles on test equipment and tools—all designed to keep you tuned in to the latest
developments in electronics. So if you love to build fascinating electronics, just fill out

the subscription form below to subscribe to Popular Electronics. ..

fun for the electronics enthusiast.

EXCITING MONTHLY FEATURES LIKE:

It’s a power-house of

=

CREATE A HIGH-VOLTAGE MINIATURE TORNACO

l’opular Flectt “0‘1’11cs

oen TV, recordabie v
shock-procl

I T T e s e bk
of high: n:m electronic producte

FOF.LF OUTDOOR LIGUTS
Build 3 walkway Lghting system that @
ducks out of your way for mowing

#n0 ather gadening chores

WIRE BEAMS:
GAIN ON THE CHEAP

-
BUILD YOUR QWY
MEGH-VOLTAGE

CAPACITORS
Can'l find or attord
Ihat special capacitor
s o1 your Teiss coi or
othver high-voltage:
project? Then bulld
Your Gwn using our
e2sy-10-dupl-cels, jow-

Popular Electronics SUBSCRIPTION ORDER FORM

[(JCONSTRUCTION |l'
(J FEATURES :
D HANDS-ON-REPONRSTS : YES! 1 untto subscribe to Popular Electronics for
D SPECIAL COLUM 1 1 Full year (12 Issues) for only $18.95. That's a savings
| manie:
PLUSALLOUR GREAT i {Basic Subscription Rate—1 yr/$21.95
{ [JPayment Enclosed [ J Bill me later
DEPARTMENTS! : Please chargemy: [ Visa [ Mastercard
FOR FASTER SERVICE CALL TODAY I et s
1-800-827-0383 I
(7:30AM-8:30PM) IL Signature Exp. Date

EASTERN STANDARD TIME

AmericanRadioHistorv.Com

P.O. Box 338. Mt. Morris IL. 61054
PLEASE PRINT BELOW:

ADDRENS

LIy SINTE g
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ACE Communications Monitor Division
10707 East 106th Street Fishers, IN 46038

AOR ARI1000XLT
$429.00
AM Broadcast to

Microwave
1000 Channels

S00KHz to 1300MHz in a

ooverage
programmable hand held. Ten scan banks, ten
search banks. Lockout on search and scan. AM

plus narrow and broadcast FM. Priority, hold,
delay and selectable search increment of 5 to 995
KHz. Permanent memory. 4 AA ni-cads and
wall plus cig charger included along with belt
clip, case, ant. & earphone. Size: 6 7/8 x 1 3/4 x
2 1/2. Wt 12 oz Fax fact document # 205.

62 Scan Banks, 16 Search Banks, 35 Channels
per second. Computer control for logging and
spectrum display. AM, NFM, WFM, & BFO for
CW/SSB. Priority bank, delay/hold and
selectable search increments. Permanent memory.
DC or AC with adaptors. Mtng Brkt & Antenna
included. Size: 2 1/4H x 5 5/8W x 6 12D. Wt
11b. Fax fact # 305

AR3000

$1095.00
400 Channels
100KHz to 2036 MHz

Extreme coverage, excellent sensitivity, plus
processor controlled band pass filtering and
attenuation to eliminate interference. Top rated
receiver in its class, offers AM, NFM Wide FM,
LSB, USB, CW modes. RS232 control. Lockout
in search. 4 priority channels. Delay & hold &
Freescan modes. AC/DC pwr cord and whip ant.
included. Size:3 1/7H x 5§ 2/SW x 7 7/8D. Wt
2lbs., 100z. Fax fact document #105.

Free Stuff

Demo disk of SCS (scanner
control system) software for AR
3000 & AR2500. Call toll free
to order. Also, Free with AR2500: Control
software, a $49.95 value. Allocation chart of all
voice frequencies. Dial Fax Facts for doc. #999.

Dial 317 849 8683 to get instant tech information FREE from your Fax!
You can obtain specs and info on these products and more by dialing our Fax Facts =7
automated service. Cail our number from your fax, then request the cocument as listed
below. Start your fax and the document will start printing immediately on your fax!

Bearcat
760XLTM

$249.95
100 Channel
800 MHz
Five banks of 20 channels each. Covers 29-54,
118-174, 406-512 and 806-954MHz (with cell
lock). Features scan, search, delay, priority,
memory backup, lockout, service search, &
keylock. Includes AC/DC cords, mtng brkt,
antenna. Size: 4 3/8 x 6 15/16 x 1 5/8. Wt:
4.5lbs. Fax fact document #550.

Bearcat
590XL.TX

$199.95
100 Channel
11 Band

Five banks of 20 channels each. Covers 29-54,
118-174, and 406-512MHz.  Features scan,
search, delay, priority, memory backup, lockout,
service search, & keylock. Includes AC/DC
cords, mtng brkt, antenna. Size: 7 3/8x 6 15/16 x
15/8. Wt: 4.11bs. Fax fact document #570.

Bearcat
560XLTZ

$99.95

16 Channel
10 Band
Compact, digital programmable unit covers 29-
54, 136-174, and 406-512MHz. Features scan,
WX search, delay, priority, memory backup,
lockout, review, & auto delay. Includes AC/DC
cords, mtng brkt, antenna. Size: 73/8x2 1/2x 1
5/8. Wt: 2.51bs. Fax fact document #560.

Trident - éj

TR-2C

$89.95

Scan/CB with optional laser detector
Scans pre-programmed by state channels in low,
high, UHF & T bands. Weather, 40 ch. CB
receive plus mobile relay. Size:55/8 x4 7/8 x 1
3/4. Wt: 1.5lbs.  Fax fact document #580.

Mag Mount Antenna. Easy 1o install whip antenos with 20
of coax & heavy duty magnet BNC MA 100 $19.98
Base Antenna. 25 10 1000MHz coverage with SO’ of coax.
All g hardware included. BNC AS 300 $59.95
External Speaker. Basc or mobile mount. MS190 $19.5¢
‘Wide Band Pre-Amp. Variable gain up 0 20dB covers 100
KHz 0 1500MHz. 9Vbatt included. BNC., GW-2 $89.00
Interference Fllter. Piliers and climinates comman causes of
interference to scamers. BNC, Model MPIP-1.  $59.00
Downconverter. Converts S00MHz freqs to 400MHz for 3
band scanners. Quastz locked, 9V batt. DCB89. $89.00
Extended Warranties & Service. Extended warrantics
available for most models. Call for quote. Out of warranty

service by ex- Bearcat/Regency factory techs. Call for quote.

|Mobile Scanners I Hand Held Scanners

AOR 900 $199.95
100 Channel 800 MHz
Five scan banks 5 search
banks. Covers 29-54, 118-
174, 406-512 and 830-950
MHz (no cell lock). Features scan, search delay,
priority, permanent memory, lockout, backlite, &
keylock. Includes AC/DC adaptor, belt clip,
antennas. Size: 5 3/4H x 2W x 1 1/2D. Wt:
120z.. Fax fact document #650.

Bearcat 200XLTN
$219.95 200 Charmels S00MHz

Ten scan banks plus search. Covers
29-54, 118-174, 406-512 and 806
956 MHz (with cell lock). Features
scan, search, delay, 10 priorities,
mem backup, lockout, WX search, &
keylock. Includes NiCad & Chrgr. Size: 1 3/8 x 2
11/16 x 7 1/2. Wt. 32 oz. Fax Facts # 450

Bearcat 100XLTN Now $159.95
100 Charmnels, Keyboard Programmable.

Simiar 1o 200XLTN above without BXMHz. Fax facts #460
Bearcat 70XLTP Only $139.95
'20 Chammels Keyboard Programmable.

10 Band Hand Held with Ni-Cads & Charger. Fax facts #470

Bearcat 55XLTR Now $99.95!
10 Chamnels Keyboerd Programmable.

] Table Top Scanners I

Bearcat 855XLTE Now $179.95!
50 Ch is Keyboard Pro ble with 800MHz. LCD
display, lock, priarity, Search, WX, Fax facts #655
Bearcat 142XLM  Only $87.95
16 Chanoels with 10 bands. LED display, lockout, priceity, WX
scan , review key and memory backnp. Fax facts #660.
Bearcat 147XI.J Now $89.95

16 Channcls with 10 bands. Track mned, LED display, pricrity,
WX scarch, review, memory backup. Fax facts #670.

Bearcat 172XIM Only $124.95

16 Channcls with 10 bands, Track tuned, LED display, pricrity,
WX scarch, review, memory backup. Fax facts #680.

Bearcat
800X1LX
$239.95

12 bands and 40 channels with 800MHz and
nothing cut out. AC or DC. Fax facts #690.

| 2 Way Radios I

VHF hi band programmable mobiles as low as
$299.95. Call for quotes or Fax Fact #755

R
VISA

Call Toll Free, 24 Hours a Day! Dial 1-800-445-7717. Fax Toll Free, 1-800-448-1084
800 numbers operational in all 50 states, plus Canada. For international voice lines, dial 317-842-7115 or fax 317-849-8794

ACE Communications 10707 East 106th Street, Fishers, IN 46038
Service & Support hours: Mon. - Fi. 9AM. 106 P.M,, Sat 104 EST. MasterCard, Visa, Checks, Approved P.O.s & C.OD.
(addssm)&AMEX(nddS%) Prioss, mew

CIRCLE 35 ON FREE INFORMATION CARD
LI com

fo change. Flat rade shipping & handiing charge, $4.95
" C.OD. One week trial, no retums acoepted two weeks after original receipt
wmmwmmm Al units canry full factory warranty. Indiana residents add sales tax.

MasterCard
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MARK V ELECTRONICS, INC

Competitive Prices * Fast Shipping

MARK {orders only]
C 5 0

a ¢ ORDER BY X 13) ©85-BAGR
Since 1985 CATALDG & INFORMATION (213) B85-8086

IN CA 1-800
CA

A indicates the levet of ditficulty in the assembling of our Products.

Special offer will be given to the purchase of Amplifier +
300W HI-Fi POWER AMPLIFIER (MOND)
TA-3600 AAA  Power output: 300 watts RMS
into 8 ohms. 540 watts music
power into 8 ohms * Fre-
quency response: 10Hz 1o
20KHz » Total harmonic dis-
. tortion: Less than 0.05% ¢
Kit: $85.00 Intermodulation distortion:
Assembled Less than 0.05% < Sens-
& Tosted: $110.00 itivity: 1 V rms at 47K *
Power requirements: 60 to 75 VOC at 8 amp * Di-
mensions: 8'x7%"x2%"

120W MOSFET PDWER AMPLIFIER (MONO)
TA-477 AA

T. H. D.: Less Than 0.007% ¢
Power output: 120 watts into
8 ohms RMS « Frequency re-
! sponse: 8Hz to 20KHz, +0-0.4
dB = Sensitivity: 1V * Power
= $58.00 requirements: 55 VOC G 3

amps. May use Mark V Model
$85.00 003 Transtormer.

Assembied
& Tosted:
60W + 60W Sterec Power Amplifier
{with Mic. input)
SM-302 AA X

Frequency response:
20Hz fo 20KHz * Total
harmonic distortion:
< 0.1% * Power output:
Assembled 60W per channel into 4
& Tested:  $85.00 ohm load « 33W per
channel into 8 ohm load = Input sensitivity. Mic
10mv * Hi 380mv * Lo 640mv » Signal to noise ratio;
Better than 70 dB » Power consumption: 100W. Di-
mensions: 360 mm x 75 mm x 200 mm.
PROFESSIONAL COLOR LIGHT CONTROLLER
SM-328 *
« independent inpul
signal control
« Professional styled
control panel
« 4 independent outputs
« 4 independent dimmer controis

Xit: $73.00

« Chaser speed controls Assembled &

« Automatic chaser operation Tested:  $165.00
« 4 preset chaser programs

« Clockwise chaser control

« Anti-clockwise chaser control

« Match-with any stepdown transformer from
12 to 24V AC.
I‘nnwl sensitivity (music mode): 100mV: (music+program):
mi . . 4| .
2V « Outpul power: 1170W per channel ‘MX Agag"w total
« Power requirements: 105-120v. 60Hz « Dimensions:
14.32 wide, I high, 3.19" deep.

Rack Mount Metal Cabinets
with aluminlum panel are
suitable for many projects
and most of our kits.

We provide transformers lor
most of our Mark V ampli-
fier kits.

MARK V ELECTRONICS, INC.
8019 K. Slauson Ave.. Montebello, CA 20640

| Kit:

Metal Cabinet + Power Translormer!

100W + 100W NEW CLASS A DC STERED
PRE AND MAIN AMP

TA-1500 A Power output: 80 watts per
channel into 8 ohms 100 watts
per channel into 4 ohms
Total harmonic distortion:
Less than 0.03% ° Frequency
s (g i LX, response: Aux input: 51t
Kit: $73.70 50.000 Hz+0.20B.-2dB * Fre-
Assembied quency response: Power am-
& Tested: $95.81 plitier section: DC to
200KHz * Sensitivity: Phono: 2.5 mV (+ 47K Aux: 150
mV @ 47K Mic: 6 mV ¢+ 10K Dutput: Tape: 150 mV
(+ 47K Preamp: 1V ¢« B60C ohms ° Power trans-
former: 26V to 32V AC x 2 ¢+ 6 A (Mark V Model
001) * P.C. Board Dimensions: 10.5 x 6.13 x 2.25
Heat sink: 5.13 x 2.63 x 3" (Each) Use rack mount
cabinet LG 1924 or LG 1925.

80W + 80W PURE DC STERED MAIN

POWER AMPLIFIER

TA-802 AA

Power output: 80 watts
per channel into 8 ohms
« Total harmonic dis-
tortion: Less than 0.05%
at rated power
Intermodulation distor-

Kit: $45.94 fion: Less than 0.05% at
Assembied rated power * Frequency
& Tesled:  $59.72 respanse: DC to

200KHz. -0 dB. -30B. ¢+ 1 watt  Power require-
ments: 30 VAC x 2 ¢« 6 amp. May use Mark V model
001 transtormer P. C. Board: 8-1/2° x 5" x 1-1/8 Heat
sink; §-1/8" x 2-5/8" x 3 {Each)

VIDEO/AUDIO SURROUND SOUND PROCESSOR
SM-333 AAAX Frequency re-
sponse: 20Hz to
20KHz « Total Har-
monic distortion:
Assembled Front  channel:
& Tested:  $85.00 0.05%. Rear chan-
nel: Less than0.25% ¢ Input signal voltage: 0.1 to
3.5V * Output: Front channel: 0.1 to 3.5V * Rear
channel: 6.6V « Delay time: 5 to 50 milliseconds *
Input impedance: 47K » Power requirements: 100-120
VAC. 60Hz * Dimensions: 14.2" wide. 4.87 deep, 2.1° high.

120W + 120W AC/DC STEREO HI-FI & PA AMP.

SM-720 AA

SPECIFICATIONS

Dutput Power: 120W x 2 (P.M.P.0.)

Input Sensitivity: Tape 300 mV » Aux 300 mV ¢ Phoro
3 mV e Mic 3 mV

Tone Control: Treble + 8dB « Bass = 8dB

Frequency Response: 20Hz-20KHz

Power Requirements: AC110/60Hz » DC12-16V

Dimensions: 10-5/8'x8-1/8'x3-1/8'(W x D x H)

Kit: $75.00 r
Assembled d
& Tested: $89.00 =

(=

$73.00

CIRCLE 29 ON FREE INFORMATION CARD

DC/CAD
introducing. ..
THE TERMINATOR

Super High Density Router
(Complemuvg?m Sc%ll:',matic 3 PCB EDITOR)
Features the following powerful algorithm & capability:
= Rip - up and Retry
= Pre-routing of SMT components
= -Time via minimization

L] -Time clean up passes

® User defined strategies

= Window 3.0 capability as DOS Task

= 1-mil Autopiacer and Autopanning

» Two-way Gerber and DXF

= Automatic Ground Plane w/ Cross-Hatching
» Complete w/ Schematic & Dolly Libraries
® Optional simulation capability & protected mode for 386 users

* PCB LAYOUT SERVICE AT LOW COST *
LEASE PROGRAM & SITE LICENSE AVAILABLE

en |
Computation
1771 State Highway 34
908) 681" “PIRFEI508) 681 4733 (FAXD
“ DC/CAD . . . The focal point of future CAD market "

ALL THE PARTS
YOU'LL EVER NEED AT

MCM ELECTRONICS

ASK FOR SITE

FREE
VOLUNTEER TAX
ASSISTANCE

1-800-424-1040

NEAREST YOU.

_ Because needs in the electronics
industry are constantly changing, MCM
* Electronics continually researches the

" market and reacts to the market’s

- changing needs.

| MCMis constantly in touch with
national and international manufacturers
to bring both commonly used and hard-
to-find products to its customers.

¥ There are over 20,000 items stocked

and ready to ship, including:
Semiconductors, connectors, audio
and VCR parts and accessories,
television parts, hardware, test
equipment, chemicals, tools and many
name brand items.

For A FREE Catalog Call:

1-800-543-4330
To Order By Fax:
1-513-434-6959

For Product Questions Call:
1-800-824-TECH (8324)

— ﬁih‘u'.-,

MCM ELECTRONICS
650 CONGRESS PARK DR.
CENTERVILLE, OH 45459-4072

A PREMIER Company

POP-02

1 AmericanRadioHistorv Com




QUALITY PARTS - DISCOUNT PRICES - FAST SHIPPING

Small i A.C. Line Cord
Neodymlum FTT Magicfizsh % | E@

Magnet Originally designed for Polaroid One-Step and 6 Black 18/2 A.C. power cords. SPT-1 insulation. Polarized plug.
Pronto cameras. Nice bright flash can be CAT# LCAC-7 2for $1.00 * 100 for $45.00 « 1000 for $400.00

Small, P."“"'"“‘ triggered by external 3 Vdc pulse. Operates on
:{ﬁmmgum 6 Vdc, 4 AA cells (not indluded). Useful for LASER POWER SUPPLY

special effects of flash lighting. Circuttry includes

a very desirable 600 uF 330V photoflash

capacitor which is, by ftself, worth the price of the unit.
CAT# FSH-2 $6.00 sach

shape approx. 0.64* X 0.7
X 0.1" thick. Strong for its
size. CAT# MAG-§

Epoxy encapsulaied power supply for up to
2mW lasers. 4 1/2* X1 1/2° X 1 716",
input: 9 Vdc @ 1 amp. Ouput starting voltage:

$:1:50 7to 8 kV. Operating voltage: 1.1to 1.5 kV
rati t:4to SmA. R sed
Pzo.Element E.D." 20 Amp REVEMI  [¥odpt il idiaiimar
3 Wire 7 ; Surface mount Filter Color coded wire lsads for input.  CAT # LPS-1 $35.00 each
Plozo Eloment. ( ) |LEDchip. S [T et D.C. Wall Transformers (120 Vac INPUT)
C:;(;BBK;:. X N Clear when off, green when I'n_. 20 amp RFUVEMI 3 Piug Siyle oW =
Sell-excited piezo Very tiny - whole unitis 0.115" | germsral purpose 4Vde 70ma.  25mmoo-ax  negatve DCTX470  $200
electric diaphram. X 0.058 X0.05" thick. 1mm | common-mode 6Vdc 300ma. 2.1 mm co-ax positive DCTX-632 $275
1.40" diameter x 0.021" thick, | (0:047) lens diameter. Gold- | filter. Controls 83Vdc 10ma.  battery snap DCTX-8310 $1.50
Resonant resistance: 400 ohms. | P00 mounting surlaces for | jine.to-ground noise. 9Vde 300ma. 21mmoo-ax  postive DCTX-932 $3.00
5° color-coded leads superior conductivity. Small size, low 12Vde 100ma. 21mmeo-ax  negative DCTX-1210 $250
CAT# PE-12 $100each | CATA SMLED-2 10for$2.00 | leakage. 3.46° X 1.16" X 12Vdc 500ma 2.1mmeo-ax  negatve DCTX-125  $4.50
10 for $8.50 » 100 for $65.00 100 for $18.00 2.81°. UL and CSA listed. Threaded 12Vdc 800ma. 25mmoo-ax  positive DCTX-1281 $5.25
. 1000 for $140.00 stud terminals on input and output. 12Vdc 1Amp  none DCTX-121  $6.50
RECHARGEABLE Dift:gqrard JUMBO CAT# RA-201 $8.50 each 14Vde 700ma. 1.3 mmco-ax negative %;;-:;‘73 $5.25
. s 1-3/4 size (5 mm| o e =
Gell Cell Batteries pae Sl ELECTROLUMINESCENT [ VERY SPECIAL DEAL RABIOS GNDE

RED CAT# LED-1 BACKLIGHTS f¥daaio ma L WEATHER

TRANSFORMERS
10 for $1.50 * 100 for $13.00
GREEN CATHLED-2 New 17 Vidc, INFORMATION

12VOLTS @ 10 A/HOURS

10 for $2.00 » 100 for $17.00 10 ma wall
YELLOW CAT#LED-3 : b ;",a,.,'o,m,,,, , TRANSMITTER
10 for $2.00 = 100 for $17.00 ¢ 5 I 6 ft. cord. » Viz(r) Radicsonde
Unusual (¥ A ‘radiosonde” is
E REDUCED PRICES co-axial device on end of a weather
Two 6 volt 10 AH batteries, FLASHING LED cord can be cut of and vsed | instrument, usually
assembled as a single 12 volt | W/ buitt in flashing circuit At last A low cost electroluminescent | for another application. relsased at high
package. Package size: 5 vokt operation. T 1-3/4 glow strip and inverter. These brand- Large quantity available. aktitudes, de-
6 X 3.94" X 3.75" (5mm) new units wers designed to backlight | CAT# DCTX-1721 $1.50 each | signed totransmit
CAT# GC-1210 $35.00 sach = - small LCD TVs made by tha Citizen 100 for $1.25 each temperaturs,
- Watch company. The inverter circuit 1000 for $1.00 each humidity, winds
12 Volt 2 Amp RED 50¢ each changes 3 or 6 Vdc to approximately 10 AMP SOLID and pressure at
T, f CAT# LED4 10for $4.75 100 Vac, the valtage required to light the various heights
ransjormer GREEN 75¢ each glawstrip, Luminescent surface area is EXL NIV R A 2bove the ground.
r——" ro—— CAT#LED4G 101or $7.00 | 1.7 X 2.25". The strip is a salmon color These are now
1 Fanm YELLOW 75¢ each in its off state, and glows white when | (USED) units, discontinued from NOAA Na-
12VCT, 2 Amp f CAT# LED4Y 10for $7.00 | enecgized. The circuit board is 2.2° X 1°. | 10 amp tional Weather Service. Contains lots
'. . Glow strip and circuitry can be removed | solid state oi_m(ovuhng parts: a solid state trans-
power transformer. LED HOLDER easily from phastic housing. Ideal for | relays, removed mitter, barometric pressure sensor,
2" X 2.35" X 2.10%, 2.90" mount- | 7,0 piece holder. special lighting effects. from equipment and tested. humidity sensor and a 24 vok battery
ing centers. Pigtail leads. CAT# HLED ] Control voltage: 250 volts AC which is activated when submersed in
CATA TX-122A *8 ;
# TX-1 $4.00 each 10 for 85¢ Chizen# 92TA operates on 3-6 Vdc at 10 amps. Standard *hock- water. Great for school science dem-

10 for $37.50
Rechargeable Batteries (nickel-cadmium)

f & &8 —

CAT# BLU-92 .50 each ey-puck” size: 2.27° X 1.72° X | onstrations or as a source for parts.
LARGE QUANTITY AVAILABLE | 055 Uiand CSA lsod el S fy
10 for $32.00 + 100 for $275.00 | Sarne et Y- A3 - $80.00 Lot

. 4 AAA RECHARGEABLE
Motor Speed Controller And Timer BATTERY PACK (USED)

With a minimum of external wiring,

Lo 1-0 <
AAA 120 180mAh NCB-AAA  $150 $13.50 this PC board will contro! the speed | Battery pack with 4 AAA
AA 1.20 500 mAh NCB-AA $200 $18.50 and duration of & 120 Vac motor or | Nickel-cadmium batteries
AA w/ other load up to 300 watts. When | in series to make a

Soider Tabs 1.20 500mAh NCB-SAA  $220 $20.00 activated, motor will operate for 10, | 4-8 vol pack. Batteries
Sub C w/ 20 or 40 minutes or continuously at | 62N be separated

Soider Tabs 1.20 1200 mAh NCB-SC $4.25 $40.00 high, medium or low speed. To and reconfigured if
c 1.20 1200 mAh NCB-C $4.25 $40.00 simplify hook-up we recommend | deeired. Terminated =
c Heavy Duty  1.25 1800 mAh HDNCB-C  $525 $42.50| using our membrane keypad, (CAT# KPM-12 $1.25 each) which, with | by 4 pin female connector

1.20 1200 mAh NCB-D $4.50 $42.50|  slight modification, works well with this device. Instructions included. (0.1° centers) on 4° leads.

1.25 4000 mAh HDNCB-D  $7.00 $65.00 CAT#MSCS  $3.00 sach CAT# NCB-43U  $3.00 per pack

ounvyomy

S0IU0A08|3 seindod ‘661 Aenuer

C’“FOf ‘AV' ite |FAX (818) 781-2653 - INFORMATION (818) 904-0524

or

Free 64 Page Minimum Order $10.00 + All Orders Can Be Charged To Visa, Mastercard Or Discover Card «
Catalog Checks and Money Orders Accepted By Mail - Califomia, Add Sales Tax « No C.0.D. -
. Shipping And Handling $3.50 for the 48 Continental United States - All Others Including Alaska, Hawaii,

s(zztjgg (t)'(j)epg.s?agé P.R. And Canada Must Pay Full Shipping + Quantities Limited « Prices Subject to change without notice.  NQV

MAIL ORDERS TO: ALL ELECTRONICS CORP - P.O. BOX 567 VAN NUYS, CA 91408

CIRCLE 25 ON FREE INFORMATION CARD

AmericanRadioHistorv Com



Popular Electronics, January 1993

50X

Features
* Wireless Remote Control

* Favorite Channel Recall
« Parental Lockout
* Volume Control

BRAND NEW
WARRANTY S

SCIENTIFIC
ATLANTA 8580

Features
» Wireless Remote Cont ol
« Favorite Channel Recafl
o Parental Lockout

A
/, BRAND NEW
1 YEAR
. / ”‘ WARRANTY

7

9900 22
T

SCIENTIFIC
ATLANTA 8590

1 YEAR

$25900 - o
A\ A\

ADD ON DESCRAMBLERS

LATEST

15 610 DESCRAMBLER MODELS®
Al e Yot Add On Descrambler for all JERROLD
n Descrambler
;XT;;O RTBI gggg ﬂ;gg Systems (Except Base Band) Guaranteed to $1 2510

Work Anywhere Coast to Coast (Model JD-3) 5159 1-5

KN12-3 59.00 49.00
P10-3 OR Pi0-3+ 59.00 47.00 Add On Descrambler For All PIONEER
MLD1200-3 49.00 39.00 Systems. Guarantered to Work Anywhere $1 25 6-10
CONVERTERS Coast to Coast. (Model PD-3) *159 1-5
15 6-10

*| Add On Descrambler For All SCIENTIFIC ATLANTA$89
Systems (Except 8570, 8590, 8600). 6-10
Guaranteed to Work Anywhere 11915
Coast to Coast. (Model SAD-3)

PANASONIC 1453G 75.00  65.00 g
JERROLD DON7-3  75.00  65.00 8
JERROLD 400 49.00 39.00

FREE COLOR CATALOG!

o) Hi 1-800-950-9145

AmericanRadioHistorv.Com



Popular

© Gemsback Publications, Inc.

Scene, (TT)Think Tank

Flectronics.

The Magazine for the Electronics Activist!

ANNUAL INDEX

1992

Abbreviations: (AR)Antigue Radio, (C)Construction, (CB)Computer Bits, (CC)Circuit Circus, (D)Department, (DX)DX Listening, (ED)Ed-
itorial (FS)Fun Software, (HOR)Hands-On Reports, (HR)Ham Radio, (G)Gizmo (LTR)Letters, (PTR)Product Test Report, (SS)Scanner

VOLUME 9

3 x 3 Visual Contiruity Tester (Harrpton)(C) Feb 53
555-Based Alarm (Rakes)(CC) Feb 65
558
and Alarm Circults, More (Yacona){TT) Oct 72
Finale Q/ Nov 75
Timer, The (Yacono (TT) Sep 73
300-MHz Digital Cerdless Telephons
Tropez 900 DX (O'8rian and Scaduto)(G) Jui 8

A

ABC Sports Gott: Palm Springs Open
Fathom Pictures {O'Brian and Scaduto)}(G) Feb 11

AC Line Monitor (Rakes)(CC) Jut 70
AM/FM/Shortwave Stereo Cassette Receiver

Philips DC777 (O'Brian and Scadutc)(G) Jun 14
ASAP Fax
Command Communlcations
(O'Bnan and Scaduto){G) Aug 20
ANV
Amplifier, Sansui AV-7000 (Feldman){PTR May 27
Recelver, Onkye SV70 Pro (Feldman)(PTH) Jan73
Ace Commupnications
AR-2800 Scanner {Saxon)(SS) Mar 82
Trident CB/Scanner/Radar
Detector {Saxcn)(SS) Dec 80
Action-Packed Issua. An {Laron)(ED) Jan 2
Adjustabie
Voltage Monitor (Rakes){CC) Sep 70
Vottage/Current Regulater (Rakes}(CC) Mar 70
Air Traffic on SW (Jensen)(DX) Feb 74
Alarm
Nov 75

Clircuit (Yacono;{l"g
Circuits (Rakes}C 2( Jan 78
Clock/Chronometer Kit, TSM 6-Bigit{HOR)  Jul 26

/Sounder Circults (Rakes)( C) Feb 65
Algxander Popov: Russia’s Radio Pioneer

{Rybak) Aug 59
ALL ABOUT

Electricai Nofse (Eggleston) Jul 62

Miiitary Electronics &anserp\; Aug 47

Optoisolators and Optocouplers {Carr} QOct 53

Parallel-Port Signals (Yacono) Jan 38

Proper Input Termination (Hansen) Feb 58
All-Purpose Insulaticn (Yacono){TT} Jun 70
Alpine 5951 Car GD Remote Changer

System (O'Brian and Scaduto)(G) Jun 12
Altsrnate Sensor (Rakes){(CC) Feb 65

"America Power Conversion Back-LPS 250 (HOR) Sep 26
-Ameritron

ICP-120 In-Rush-Current Protecior Carr;iHRz Aug 79

ICP-240 In-Rusn Current Protector (Carr)(HR) Aug 79

QSK-6 External QSK Switch (Carr)(| Aug 79
A’nswering Systemn Telephone

AT&T 1532 (O'Brian and Scaduta}(G) Aug 13
ANTENNA

Buiid A Precision Antenna Rotoe Control

tem (Hockm?. n 34
Design and Build Loaded Di J)otas {Carr)(HR) Mar 80
Dipoles, Loaded. Design and Build Carr;(HR) Mar 80

Eor Dx&in ItheQLov; B:ngs An (i‘a ggv 73
uick rty Que p 4l
Radio Shack Amplmed FJ/UH'#F&
(Saxon)(8S)" Jun 76
Receiving Loop (Carr)(HR) Jun 74
-Rotor Control Sy /slem Build A
Precision (Hocking) z Jun 34
Why Not Try A Foded Dipole? (Carr){(HR) Jan 87
Wire Beams: Gain On The Cheap (Carr) May 45
"ANTIQUE RADIO (Eliis)(D) Jan 76,Feb 63,Mar 68
Apr 55,May 66,Jun 63

dul 66,Aug 68,Sep 66
Oct §5,Nov 65,Dec 64

Cieaning U the Sk Buddy Oct 65
Collectors Contest Encore Jul 66
Coming: A New Restoration Prosec: Apr 65
Getting Started on the Sky Budcy Jun 63

Housskaep Before You Troubleshoot! Sep 66
Mali Call Aug 68
Mail CaHl War 68
Reassembling the Sky Buddy Dec 64
Sky Buddy Saga, The May 66
Theremn Plays Again, The Jan 76
Tv?}us and Tidbits Hov 65

ith The Colleclors Contest Results Feb 63

Archer Wireless Audio/Video Distribution System °
Radio Shack (O'Brian and Scaduto}{G) Jan 45

Artisoft Lantastic Network Starter Kit Aug 12
AT&T Answering System Telephone
1532 (O'Brian and Scaduto)(G) Aug 13
Audible Memo Alert {3akes)(CC) Sep 70
AUDIO (SEE ALSO CD)
Ace Communications Trident
CB/Scanner/Radar Detector (Saxon)(SS) Dec 80
Alarm (Yacono) ('IT “eb 68
Imer (Rakes)(CC) Jut 70
ioSource SS ThreeAl! Pro-Logic Surround-
Sound Processor (O'Brian and Scaduto)(G) Oct 18
Audio-Tachnica SM-502 Audio Mixer
(Feldman){PTR) Dec 26

Bang & Olufsen Beosystem 2500
Muslc System (Feldman)(PTR) ar 23
Bass ard Treble Bcoster Controls {Singmin)(C) Apr 34

Build
A 43-MHz FM Transmmerg acker){C) Wov 38
A Speaker Protector (Fiynn (3‘ Mar 41
An Elght—Channel Audio Switcher
(Goe _R Dec N
the “Tiny Tuner” 7Salas){C) Jun 45
Carver DPL-33 Sur-ound-Sound
Processor/Amplifier (Feldman)(PTR) Jut 27
Choosing and Usin, Audro
\rl'gdeo Tape Nov 35

wak)
Citlzen T530 Color L D Pocket TV
with AM/FM Radic (O'Brian and Scaduto)(G] Jut 16
Cobra Model 39 Pius S.0.S Portable

CB Radio (O'Brian and Scaduto)(G) Jan 47
-Frequency Meter (Rakes)}{CC} Apr 66
H%vhlo Audio Equipment (Spiwak Apr 35

0ose Audio Equipment {(Spiwa j

Electronicaity Tune glanos and Other

Instruments (Brown)(C Feb 29

Indicatcrs and Acoustics (Martin) May 56
Installing and Troublsshoonng

Car-Audio Systems (Gipson) Dec 35

Magnavox CD-ROM Drive/CD Piayer
ode! CDDA481RS (O'Brian and Scaduto){G) Feb 18
Mazda RX-7 with Bose Audio
System (O'Brian and Scaduto)(G) Sep 5
Memorex
CDX-605 Extended-Play Personal
Stereo (O'Brian and Scaduto){G)
Triumph S-5 Three-Piece Speaker
System (O'Brian and Scaduto)(G) Mar 5
Onkyo SV70 Pro Audio/Video
Receiver (Feldman){PTR) Jan 73
PA-Sysiem Primer, A {Allen) Feb 55
Philips DC777 AM'FM:Shortwave Stereo
Cassatte Recelvor {O'Brian and Scaduto)(G) Jun 14
Power Amplifier (Rakes){CC Apr 66
Radio Shack Archer Wirelesg A/V Distribution
System (O'Brian and Scaduto)(G) Jan 45
Ramsey FX-146 Two-Meter FM Transceiver
Kit (Kanter)
Sansul
Audio Note A-4 Notebook
Stereo (O'Brian and Scaduto)(G) Jul 10
Mode| AV-7000 A’V Amplifier

May 18

{Feidman)(PTR) Vay 27
Sanyo MCD-Z85 Portable Audio
System (O'Brian and Scaduto}{G) Dec 12

Sharp Bookshelf Stereo System/CD Changer
Model CD-C900 (O'Brian and Scaduto)(G) Apr 16
Sherwood SS-1500 Com spgcl ‘Stereo
System (O'Brian and duto}{G) Mar 6
Sor;y MDP-605 CR/COVALP Player
ol

Idman)(PTR}) Oct 27
Sound Master H PC Sound Board

Covox (O'Brian and Scaduto] %G{ Jan 48

Subwocofer, Build A {Whitehead}{(C Jan 31

Technics RS-BX606 Stereo Cassatte

Deck (Feldman)(PTR) Sep 27
Videonics Bomg x Sound-Effects

Mixer ('Erian and Scaduto)(G) Mar 8
Zenith-Bose Color TV

Madsl ZB2794BG (O'Brian and Scaduto)(G) May 10
AudicSource §S Threedl Pro-Loglc Surround-Sound

Prooqsgor (O'Brian and Scaduto}{G) Oct 18
Audic-Techsica SM-502 Audio

Mixer (Feidman)(PTR) Dec 26
AutoMap {C'Brian and Scaduto)(G) Nov §
AUTOMCTIVE

Alpine 59561 Car CD Remote Changer

System (("Brian and Scaduto)(G) Jun 12
Blaupunk: Travelpilot Vehicle Navigation
Syslerr {QrBrian and Scaduto){G) Jun7?
H( h -Energy Ignition System
1 Your Car (Ball)“0 Sep 31,(LET)Dec 3
Voltage Adapter For Your Car (Yaco )(C) un 47

Ctrcuns More (Yacono}(TT) Apr 7
Cobra T Hooter Solar Stealth
Radar tector (O'Brian and Scaduto){G)  Jun 18
Electroni€ ‘l'tackm Foils Car Theives (Angus) Mar 57
Inszalling and Troubleshooting

Car-Audio Systems (Gipson) Dec 35
Mazda RX-7 with Bose Audio
System ('Brian and Scaduto) (Gg Sep 5
Philipg DS777 AMFM/Shortwave Stereo

CGassete Receiver (O'Brian and Scaduto)(G) Jun 14
Projects (Yacono)
Race Rerote Key Car-Control

Systerr {('Brian and Scaduto}{G) Jun 10
Road to Tomorrow,
The {O"Bnan and Scaduto){G) Jun §
Axxess Toush-Screen Personal Organizer
Oragon Scientific {O'Brian and Scadulo)(e) Sep 15
Baby Monitar, Build A (Caristi)(C) Oct 31

Back-UPS 250, America Power Conversion (HOR) Sep 26

Bad Videotapes (Feldman) Nov 3t
Balun Transformer, What's A {Carr){HR) Feb 76
Bandoass Fiiter (Rakes)(CC) Jun 67
Bang & Olufsen Beosystem 2500

Music System (Feldman)(PTR) Mar 23

Bass anc Tretle Booster Controls {Singmin}(C) Apr 34
BATTERY

Charger (Ya.ono{’TT) Apr 70
-Charger Prabe aoono)(‘l'T) Mar 73
Clips {Yacono)| Jun 70
Super-Simple nCd -Battery
ejuvenator (Blechman){(C) Sep 63
Beckman DMIDXL Muitimeter (HOR) Oct 22

B'?: Lsa?ue Bzseball Encyclopedia
klin Electronics (O'Brian and Scaduto)(G) Nov 16

Bit of Maditsrranean DX, A (Jensen)(DX) Apr 74
Blaupunkt Travelpilot Vehicle Navi ganon

System (O'Erian and Scaduto)(G) Jun?
Biock-Heater Minder {Yacono)(TT) Mar 73

* Boing Box Sound Effects Mixer

Videonice (C'Brian and Scaduto)iG} Mar 8
Booster Controls, Bass and Treble (Singmin){C) Apr 34
Bose Mazda FX-7 Audio

System (£'Erian and Scaduto)(G) Sep§
Braziian DX on a Rollercoaster Ride

(Jensen)iDX) Jun 72
Breakout Bex, Build A (Yacono){(C) May 61
Bridging Touch-Plate Sensor (Rakes)(CC) Aug 72
Britannica Software’s Compton’s Concise

Encyclopadia (O'Brian and Scaduto)(G) Feb 13
British Bostan's Interprater 1l

Five-Language Talking Transiator

(O'Brian and Scaduto)(G) Sep 13

BUILD A/JANTHE (SEE CONSTRUCTION)

& sowonos|y seindod ‘g661 Aenuep
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b

CB Radio
Cobra Mode! 39 Plus S.0.S.

{O'Brian and Scaduto)(G) Jan 47
cD
Alpine 5351 Remote Changer
System (O'Brian and Scaduto}(G) Jun 12

EuroSon America NSM CD3101 100-Disc

CD Changer (O'Brian and Scaduto)}(G) Dec §
Gefen Systems CD Sound

Music Manager So?tware

(O'Bnan and Scaduto)(G Dec 5
Sharp Modet CD-C900 D Chandg

Bookshelf Stereo (O'Bnan and Scaduto)}(G} Apr 16

CD-I Piayer Model CD1910

Philips (O'Brian and Scaduto}{G) Feb 11
CD-ROM
Del.orome Mapping's Street Atlas
USA (O'Brian and Scaduto)(G) Nov 5
Grolier Electronic Encyclopedia
The New (O'Brian and caduto)(G) Feb 18
Magnavox CB-ROM Dnive/CD Player Model
CDD461RS (Q'Brian and Scaduto)(G}) Feb 18

Microsoft Bookshelf (O'Brian and Scaduto){G) Feb 18
PC Globe Electronic Atlas

(O'Bnan and Scaduto}(G) Feb 18
PC-SIG Library {O'Brian and Scaduto}(G) Feb 18

CDTV interactive Multimedia Player

Commodore {(O'Bnan and Scaduto)(G) Feb 9
CARBLE (Yacono)(TT) Jun 70
acl un

Tester, Buﬂd A (Recklies)(C} Apr 53
CAMCORDER
Canon
E40 8mm (Feldman)}{PTR Feb 22
Canovision 8 UCS1 High-Band 8Bmm
{O'Brian and Scaduto}{G Apr 6
JVC GR-AX50U Compact VHS
So(r?'Brian and Scaduto)(G) Sep 6

CX)D-FS(M {O'Brlan and Scaduto)(G) Jan 50
CCD-FX510 8mm (O'Brian and Scaduto)(G) Oct 17
Canaries, The Incredible Hot (Clarke)(C) Jan 42
Canon
8mm Camcorder, Canovision 8 UCS1
High-Band {O'Brian and Scaduto)(G) pr 6
E40 Bmm Video Camcorder (Feldman)(PTR) Feb 22

Capacitor-Discharge Driver {Rakes)}{CC) Nov 72
Car Alarm (Yacono)(TT) Oct 72
Car-Audio Systems, Instaliing and

Troubleshooting {Gipson} Dec 35
Carver DPL-33 Surround-Sound

Processor/Ampiifier (Feldman}(PTR) Jul 27

Changing Face of Russian DX, The (Jensen){DX) Mar 78
Choosing and Using Audio and Video Tape

(Spiwak) Nov 35

Circuit Grab Bag {Rakes){CC) Jul 70

CIRCUIT CIRCUS (Rakes}D) Jan 78,Feb 65,Mar 70

Apr 66,May 73,Jun 67

Jul 70,Aug 72,Sep 70

Oct 69,Nov 72,Dec 68

Alarm

Circuits Jan 78

Sounder Circuits Feb 65
Circuit Grab Bag Jui 70
Elsctronics Potpourri Sep 70
Experimenter's Test-Bench Helpers May 73
Extended On-Time Timer Dec: 68
Filter Circuits Jun 67
Fun With Tesla Coils Oct 69
MC14538 Monostable Applications Dec 68
More

High-Voltage Circuits Nov 72

Intruder-Detector Circurts Aug 72
Op-Amp Based Circuits Apr 66
Requlator Applications Mar 70

Citizen T530 Color LCD Pocket TV
with AM'FM Radio (O'Brian and Scaduto}(G)  Jul 16

Classic Induction Coif, The (Czarnik}(C) Mar 35
Cleaning Up the Sky Buddy (Ellis)(AR) Oct 65
Closed-Loop Alarm (Rakes){CC}) Jan 78
Cobra
Modet 39 Plus S.0.S Portable
CB Radio &)‘Bnan and Scaduto)(G) Jan 47
Trapshooter Soiar Stealth
Radar Detector (O'Brian and Scaduto){(G}  Jun 18
Collectors Contest Encore (Ellis)AR) Jut 66
Colorburst SV1000 Video Digitizer (HOR) Jun 22
Coming: A New Restoration Project (EHis)(AR)  Apr 65
Command Communications ASAP Fax
{O'Brian and Scaduto)}{G) Aug 20

Commedore CDTV Interactive

Multimedia Player (O'Bnan and Scaduto){(G) Feb 9
Compass, Talking (Mitschke}{C) Dec 42
Compton's Concise Encyclopedia

Britannica Software {O'Brian and Scaduto)}(G) Feb 13
COMPUTER (SEE ALSO CD-ROM, COMPUTER BITS,
HARDWARE, SOFTWARE)

ASAP Fax, Command

Commumcauons (0 Brian and Scaduto)(G) Aug 20

All About Parallel-Port Signais { Yacono} Jan 38
Amenica Power Conversion

Back-UPS 250 (HOR) Sep 26
Artisoft Lantastic Network

Sllaner Kit (O'Brian and Scaduto){G) Aug 12
Build

a Quickie Breakout Box (Yacono)(C) May 61

the Printer Sentry (Yacono)(C) Mar 59

the Universal RS-232 Connector

(Tarchinski {C) Oct 62

Covox Sound Master |l

PC Sound Board (O'Brian and Scaduto){G) Jan 48
DynaPulse 200M Blood-Pressure Pulse
Monitor, Pulse Metric

{O'Brian and Scaduto}{G) Sep 20
Logitech Fotoman Digital
amera (O'Brian and Scaduto)(G) Jut 18
NEC Uitralite Iil Notebook Computer
O'Brian and Scaduto}{G) Apr 12

Interlink File and Printer Sharing
System Softworx (O'Brian and Scaduto)(G) Aug 21
ug'n’ Power Com%uter Interface

I

Radm Shack {(O'Brian and Scaduto){(G} May 16
Printer Spooling—Hardware
and Software (Blechman) Aug 40

Troubleshooting Parallel Connections (Yacono)

COMPUTER BITS (Hottzman)XD)Jan 81,Feb 72,Mar 76
72,May 68,Jun 65

ul 68,Aug 71,Sep 68

Oct 67,Nov 68,Dec 66

Buying Your First (or Next)} PC Aug N

Computer Evoltition Sep 68
Integrated Sottware Tools Oct 67
Modem Mania Mar 76
Norton

Desktop for Windows Feb 72

Utilitles Version 6.0 Jan 81
Secret Life ot a Computer Products

Reviewer, The Jun 65
Sizing llJP Your PC Needs Jui 68
Tuning Up May 68
Word

BASIC Nov 68

BASIC Il Dec 66

Wizardry Apr 72

Concise Columbia Encyciopedia EC-7000
Franklin Electronics (O'Brian and Scaduto)(G) Mar 12

CONSTRUCTION

3x 3 Visual Continuity Tester (Hamgton)(c Feb 53

gazs exd Treble Booster Controls {Singmin)(C) Apr 34
uild
49-MHz FM Transmitter (Becker}(C) Nov 39
Baby Monitor {Caristi}{C Oct 31
Breakout Box (Yacono)(C) May 61
Cable Tester {Reckhes)( CL Apr 53
Compass, Talking (Mitschke)(C) Dec 42

Cordless-Telephone Lock (Sokolowskl)(C) Jul 44
Ge:gev Counter {iovine)}(C) Jul 41
R ) En
or Your Car (Bal
Hohday-LigA t Tester {Yacono and Sp«waks(C 59
Low-Cost Morse-Code Transmitter (Lisle}(C) Aug 45
Minlature Tracking Transmitter (Voilono)(C) Jun 29
One-Amp Current Injector {Johnson){(C) Nov 46
Personal Message Recorder (Wiliams}C) Oct 39
Pap-Up Outdoor Lighting
ystem (Schmiedeberg)(C May 38
Portable 2-MHz Frequency Counter
(Cansti){C) Jul 53
Precision Antenna-Rator Control

System {Hocking)(C) Jun 34
Precision Darkroom Timer

(Grat and Shwts)(cz Aug 53
Quickie Breakout Box (Yacono)(C) May 61
Soldering-lron Controller

{Yacono and Spmk)(C) May 53
Sonic Kaleidoscope (Ray}{C} Oct 58
Speaker Protector (Flyni éC) Mar 41
Subwoofer (Whitehead)(! DJ:::‘ 53:1’

Yoice Disguiser (VDIlono)S &
Voice-Mail Alert (O'Kelley)(C) Nov 53
Voltage Adapter For Your Car (Yacono)C) Jun 47
Bulid An

Automatic Porch-Light Control (Ponting)(C) Mar 46
Automatic Power Switch

For Your TV (Vaughn}{(C} 43
Eight-Channel Audlo Switcher, {Goebet)(C) Doc 3t

Emergency Telephone Dialer (Caristi)(C Sep 38
Bulid The

"Tiny Tuner” (Salas)(C) Jun 45

Idiot Box (Head)(C) Sep 53

Printer Sentry {Yacono}(C) 59
Universal RS-232 Connector (Tarchinski {C) Oct 62

Classic Induction Coil, The (Czamik)(C) Mar 35
Convenience Light for Remote

Controls (Spiwak){C) Aug 37
Create a High- VOl!age Mmlaluve

Tornado (Ford)(C) May 55
Electric Waves and the Hertz

Oscillator (Czarnik)(C) Oct 45
Electromagnetic Ring Launcher (Vollono}(C) ~ Oct 42

Enlarging
Printing, An (Graf and Sheets)(C) Apr 31
Experiment With Plasma Acoustics (lovine){C) Oct 37
Good Vibrations Printed-Circuit Board
Workstation {Yacono)}(C) Apr 62
How To Electronically Tune Pianos
and Other Instruments (Brown)(C} Feb 29

ht Meter for Photographic

Incredible Hot Cananes, The {Clarke)(C) Jan 42
Make Your Own
High-Voltage Capacitors (Chartton){C}) May 31

Holograms {lovine)(C) Aug 31,Sep 43
Negative lon Generalor (loving){C) Jan 29
PC-Based Stepper-Motor Conlrotler

{Antonuk}{C Jun 41
Protect Your Equipment With The

Power Biock (Yaconoz(C) Feb 37
ouu:k & Dirty Quad, A {Deupree)(C) Sep 48

Simpie Remote-Control Anatyzer,

A (Yacono and %onwak)(C) Jun 38

Super-Simple NiCd-Batte
sjuvenator (Blechman}{C} Sep 63
Telephone Ring Converter, The {(Poeth){C) Apr 38
Consumer Alert {l.amn)(ED) Nov 2

CONSUMER ELECTRONICS (SEE ALSO GIZMO,
PRODUCT TEST REPORTS)

Bad Videotapes (Feldman) Nov 31
Choosing and Using Audio
and Video Tape (Spiwak) Nov 35
CONSUMER ELECTRONICS SHOW
Summer (O'Brian and Scaduto){G) Oct 5
Winter (O'Bnan and Scaduto)(! May 5
Convenience Light for Remote Controls
(Spiwak)(C) Aug 37
Cool Oidies Jukebox, PIMA
(O'Brian and Scaduto)(G) Feb 13
Cop Talk: Understanding Palice
mmunications (Quarantieiio) Jan 61
Cordiess-TeleEhone Lock,
Bulid A (So olowskn)(C) Jul 44,(LET) Oct 3

Courier Procom UHF-FM Transcelver {Saxon)(SS) Sep 80
Covox Sound Master |1 PC Sound

Board {O'Brian and Scaduto}{G) Jan 49
Create a High VOIlage Miniature
Tornado (Ford}(C) May 55

Cross-Reference Sottware, Philips ECG (HOR) Dec 62

Current injector, One Amp {Johnsan)(C) Nov 46
dB or Not dB {Honeycutt) Aug 65
DC Motor Controlter {Rakes)(CC) Mar 70

DIT Telephone Security Device,
Phone Guard {O'Brian and Scaduto)(G) Jui g
DX LISTENING (Jensen}{D) Jan 85 Feb 74,Mar 78
Apr 74,May 78,Jun 72
Jul 75,Aug 77,Sep 76
Oct 75,Nov 80.Dec 76

Air Tratfic on SW Feb 74
Bit of Mediterranean DX, A Apr 74
Brazilian DX on a Rollercoaster Ride Jun 72
Changing Face of Russian DX. The Mar 78
Exploring the Lower Shortwave Bands Oct 75
Into The Maibag Sep 76
Just “Chill” Out Jul 75

ramming For SWLs Jan 85

Radio Polonia 1s Gone; Polish Radio is Back Aug 77
Shortwave Rewival, The BO
United Nations Radio Doc

WWV and WWVH Offer More Than You Think! May 78

Data Discman Model DD1-EX. Sony
{O'Brian and Scaduto)(G) Feb 13

Daewoo DVP-1060N Video Cassette Player

(Feldman}(PTR}) Jun 26
Darkroom Timer,
Buiid A Precision (Graf and Sheets)(C) Aug 53

Dawvid Hughes: Electromagnetic Pioneer {Rybak) Nov 60
Delayed Alarm Alarm/Sounder Circuits

{Rakes)(CC}) Feb 65
Delorome Mapping's Street Atlas USA

{O'Bnan and Scaduto}(G) Nov §
Design and Build L.oaded Dipoles (Casr){(HR) Mar 80
Deskmate Automatic House Software

Radio Shack (O'Bnan and Scaduto)(G}) May 16
Digltal

greq uency Counter, Heathkit IM-2410 (HOR) May 22

Multimeters, Fluke Series 10 (HO & Apr 28

Sawtooth Genarator, The (Carr){HR} May 76
Dipoles, Loaded, Design and Build (Carr)(HR) Mar 80
Do You Compute? {Yaconc)(TT} Dec 72
Drive-Through Sermons {Saxon){(SS) Nov 82
Driver Circuit {Rakes)(CC) Nov 72
Duai-Tone Sounder (Rakes}{CC) Feb 65

Duofone Outgoin: 3 Call Restrictor
Radio Shack (O'Brian and Scaduto)(G) Mar 13

DynaPuise 200M Computerized Biood-Pressura/Pulse
Monitor, Pulse Metric (O'Brian and Scaduto)(G) Sep 20

E

EDITORIAL (Laron) Jan 2,Feb 2,Mar 2
Apr 2,May 2.4un 2

Jul 2,Aug 2,Sep 2

Oct 2,Nov 2, Dec 2

Action-Packed Issue, An Jan 2
Consumer Alert Nov 2
Electronics and the Automobile Jun 2
End of a Legend, The Aug 2
Get Up, Get Active! Apr 2
HDTV Update Mar 2

imponance of Perspective, The Sep 2



Made in Japan May 2
Multimedia Madness Feb 2
Otd Gear, New Lives Oct 2
Positioning Curselves Jub 2

Edmund Scientific Optivisor

Magnitying Glass (Camr)(HR) Aug 79
Eight-Channel Audio Switcher (Goebel)(C) Dec 31
Electric Waves and the Hertz

Oscillator {Czarnik}(C) Oct 45
Electrical Noise, All About (Eggleston) Jul 62
Electricity and Medicine in the

13th Century (Czarnik) Sep 58
Electromagnetics

Etectromagnetic Ring Launcher (Vollono){C) Oct 42

David Hughes: Electromagnetic

Pioneer {Rybak) Nov 60
Electronic Tracking Foils
Car Theives (Angus) Mar 57,(LET) Jul 3

Electronically Tune Pianos and Other
Instruments, How To (Brown)(C)

ELECTRONICS LIBRARY (D)

Feb 29
Jan 6,Feb 80,Mar 84
Apr 80,May 82,Jun 78
Jul 82,Aug 84,Sep 82
Oct 83,Nov 84,Dec 82

ELECTRONICS

and the Automobile g.aron)(ED) Jun 2

Potpourn {Rakes)(CC) Sep 70

Technicians Day (Steckier) Apr 40
Elenco Micro-Master MM-8000

Baslic Systems Course (HOR) Aug 26
Emergency Telephone Dialer, Build An (Caristi)(C) Sep 39
End of a Legend, The {Laron)(ED) Aug 2
Entarging Light Meter for Photagraphic

Printing, An{Grat and Sheets)(C) Apr 31
Etch Your Own PC Boards (Young) Jan 68

EuroSon America’s NSM CD3101 100-Disc
CD Changer {O'Brian and Scaduto)}(G) Dec 5

Experiment With Plasma Acoustics (lovine)(C) Oct 37
Experimenter's Test-Bench Helpers (Rakes)(CC) May 73

Exit Delay (Rakes)(CC) Aug 72
Expioring the Lower Shortwave

ands (Jensen){DX) Oct 75
Extended On-Time Timer {Rakes){CC) Dec 68
FACTCARDS (D} Jan 51,Feb 49,Mar 53

Apr 49,May 49,Jun 48
Jul 49,Aug 49,Sep 48
Oct 49,Nov 49,0ec 49
Fathom Pictures ABC Spoarts Golf:
Palm Springs Open (O'Brian and Scaduto){G) Feb 11

Filter Circuits (Rakes){CC) Jun 67
Fluke Series-10 Digital Multimeters (HOR}) Apr 28
FM Transmitter, Build 8 49-MHz (Becker)(C) Nov 39
Folded Dipole, Why Not Try A? (Carr}(HR) Jan 87
Fotoman Digital Camera for Computers
Logitech {O'Bnan and Scaduto)(G) Jui 18
Franklin Electronics
Bi%League Baseball
neyciopedia SO'Brlan and Scaduto}{G) Nov 18
Concise Columbia
Encyclopedla (O'Brian and Scaduto}(G) Mar 12

Frequency Counter, Portable 2-MHz {Caristi)(C) Jui 53

Fridge Alarm (Yacono)(TT) Nov 75

Fun Software XBIechman)(D) Jan 83
Real REC, Jan 83

Fun With

* Analog Tachometer Circuits {Carr) Jul 58

Op-Amps (Yacono)(TT. Jan 22

Tesla Colls (Rakes)(CC) Oct 68
Funai TVCP 3T 9-Inch TV/

Video Cassette Playsr (Feldman){PTR) Nov 27
Function-Generator Kit, TSM (HOR) Nov 22
Funex's Motion-Converter Exercise-Gear

Interface (O'Brian and Scaduto)(G) Jan 46

G

GPS

Navigation System, The (Fenton) Jul 31

Receiver, Sony Pyxis (O'Brian and Scaduto)(G) Jul 5
Geiger Counter, Build A {lovine)(C) Jul 41
Gefen Systerns' CD Sound Music Manager

Sottware (O Brian and Scaduto)(G) Dec 5
Get Up, Get Active! (Laron)(ED) Apr2
Getting

Started on the Sky Buddg {ElisyAR Jun 63

to the Bottom of the Mailbag (Saxon)(SS) May 80
Give Your Handheid A Boostl (Saxon)(SS) Jun 76

GIZMO (O’Brian and Scaduto)(D) Jan 45,Feb 4,Mar §
Apr 5,May 5,Jun 5,(LET)Aug 3

ul 5,Aug 5,5ep 5,(LET)Dec 3

Oct 5,Nov 5,D0ec §

Alpine 5951 Car CD Remote Changer System Jun 12
Artisoff Lantastic Network Starter Kit Aug 12
AT&T Answering System Telephone 1532 Aug 13

AudioSource SS Three/tt Pro-Loglc

Surround-Sound Processor Oct 18
Blaupunkt Travelpilot Vehicle Navigation
System Jun?
Bose Mazda RX-7 Audio System Sep 5
Britannica Software’s Compton's Concise
Encyciopedia Feb 13
British Boston's Interpreter Il Five-Language
Talking Translator Sep 13
Canon 8mm Camcorder, Canovision 8
UCS1 High-Band Apr 6
Chtizen T530 Color LCD Pocket TV
with AM'FM Radio Jul 16
Cobra
Model 39 Plus S.0.S Portable
Radlo Jan 47
Trapshooter Solar Stealth
adar Detector Jun 18
Command Communications ASAP Fax Aug 20
Commodore CDTV interactive Multimedia
Player Feb 8
Consumer Electronics Show
Summer 1992 Oct 5
Winter 1992 May 5
Covox Sound Master Il PC Sound Board Jan 49
Delorome Mapping's Street Atias USA Nov 5

DIT Telephone Security Device, Phone Guard Jul 8
EuroSon America's NSM CD3101 100-Disc

CD Changer Dec 5
Fathom Pictures’ ABC Sports Golt:
Palm Springs Open Feb 11

Franklin Electronics

Blg League Baseball Encyciopedia MNov 16

Concise Columbia Encyciopedia Mar 12
Funex’s Motion-Converter Exercise-Gear

Interface Jan 46

Gefen Systems CD Sound Music Manager

Sattware Dec 5
Grolier Electronic Encyclopedia, The New Feb 5,Feb 18
Home-Office Round-Up

{O'Brian and Scaduto)(G) Aug 5
Instant Replay's Image Translator

Standards Converting VCR Nov 12
JVC GR-AX50U Compact VHS Camcorder Sep 6
Lo%heé:g Fotoman Digitai Camera

r

mguters Jul 18
Magnavoxs CD-ROM Drive/CD

tayer Mode! COD461RS Fab 18
Mazda RX-7 with Bose Audio System Sep 5

Memorex

CDX-605 Extended-Play Personal Stereo May 18

Triumph TS-5 Three-Piece Speaker Systemn Mar §
Microsoft

Bookshelf Feb 18

Multimedia Beethoven: The Ninth Symphony Feb 20
Multi-Link's SR2 Selective Ring Processor Aug 15
Multimedia Madness! (O'Brian and Scaduto)(G} Feb 5
NEC Ultralite Il Nolebook Computer Apr 12
Oregon Scientific Axxess Touch-Screen

Personal Organizer Sep 15
Panasonic PT-10l. Compact Video Projector AprS

PC Globe Electronic Atlas Feb 18
PC Mac’ps Nov 5
PC-SIG Library Feb 18
Phifips

CD-I Player, Model CD1910 Feb 11

DC777 AM/FM/Shortwave Stereo

Cassette Receiver Jun 14

PIMA Cool Oldies Jukebox Feb 11
Psrgnosls Lemmings Feb 9
Pulse Metric's DynaPuise 200M

Blood-Pressure/Puise Monitor Sep 20
Race's Remote Key Car-Contro! System Jun 10
Radio Shack

Archer Wireless AV Distribution System Jan 45

Deskmate Automatic House Software May 16

Duofone Outgoing Call Restrictor Mar 13

Plug'n’Power Computer Interface May 16

Pocketvislon-26 LCD Color TV Apr8
Road to Tomotrow, The Jun3
Rolodex Personai Planner Model EO-100 Oct 20
Sansul Aud:o Note A-4 Notebook Stereo Jul 10
Sanyo

MCD-Z85 Portable Audio System Dec 12

Pulse Meter HRM-5520 Heart-Rate Monitor Jan 48

Sharp Bookshe!f Stereo System/CD

Changer Model CD-C90C Apr 16
Sherwood SS-1500 Compact Sterec System  Mar 6
Softworx PC Intertink File and Printer

Sharing System Aug 21
Sole Control Universai Replacement

Remote Control May 12
SOné

CCD-F501 Video Camcorder Jan 50

CCD-FX510 8mm Camcorder Oct 17

Data Discman Modet DD1-EX Feb 13

EV-S3000 Hi8 VCR Dec 7

Pyxis GPS Receiver Jul 5
Tandy 2500SX/20 Multimedia PC Feb 20

Tropez 900 DX Digital 900-MHz
rdless Telephone Jul 8
Universal Electronics One For All 4

Home Control Remote Control Nov 20
Videonics

Boing Box Sound-Effects Mixer Mar 8

Video Titlemaker Sep 12

VidiPax international Video Conversion Service Nov 13

Whistler Interstate Tripmate

Highway Travel Planner Apr 10
Zenith-Bose Color TV Mode! ZB2794BG May 10
Globat Positioning System
GPS Navigation System, The (Fenton) Jui 31
GPS Receiver
Sony Pyxis (O'Brian and Scaduto}{G) Jui s
Good Vibrations Printed-Circult Board
Workstation (Yacono){C) Apr 62
Grand Piano Kit, The OWI (HOR) Jan 72
Grolier Etectronic Encyclog&fﬂa,
The New (O'Brian and Scaduto)(G) Feb 9,Feb 18
Guglietmo Marconi (Rybak) Apr 43
HDTV Update (Laron){ED) Mar 2
HAM RADIO (Carr)}(D) Jan 87,Feb 76,Mar 80

Apr 76,May 76,Jun 74
Jul 77,Aug 79,Sep 78
Oct 78,Nov 78,Dec 7?2

Antenna For DX'ing the Low Bands, An Nov 78
Design and Build Loaded Dipoles Mar 80
D:gltal Sawtogth Generator, The May 76
QI" So—Friend or Foe Jul 77
Receiving Loop Antennas Jun 74
Some
More Spectrum Analyzer Stuff Oct 78
New Products and Some Questions
Answered Aug 79
Thoughts on Radio Propagation Apr 76
Tools for Elmers and Elmees Sep 78
What’s A Balun Transformer? Fen 76
Why Not Try A Folded Dipole? Jan 87
Handheld That Won't Break the Bank,
A {Saxon}(SS) Aug 82
HANDS-ON REPORT (D) Jan 72,Feb 61,Mar 65

Apr 28,May 22,Jun 22
Jul 26,Aug 26,Sep 26
Oct 22.Nov 22,Dec 62

America Power Conversion Back-UPS 250

Beckman DM10XL Muitimeter

Colorburst SV1000 Video Digitlzer

Elenco Micro-Master MM-8000 Basic
Systems Course

Fluke Series-10 Digital Multimeters

Sep 26
Oct 22
Jun 22

Aug 26
Apr 28

Heathkit IM-2410 Digital Frequency Counter May 22

Mental Automation SuperCAD Electronics
Design Software
OWI Grand Piano Kit, The
Philips ECG Cross-Reference Software
Protel Schematic Circuit-Design Software
TSM
Function-Generator Kit
6-Digt Alarm Clock/Chronometer Kit

HARDWARE

Mar 65
Jan 72
Dec 62
Feb 61

Nov 22
Jul 26

Buying Your First (or Next) PC (lggl;zman)(ca) Aug 1
c

Elenco Micro-Master MM-8000
Systems Course (HOR)
America Power Conversion
Back-UPS 250 (HOR|
Hayes Microcomputer Products,
ptima 96 (Holtzman)(CB)
Headlights Reminder (Yacono}{TT)
Heathkit IM-2410 Digital
Frequency Counter (HOR}
Hertz Oscitlator, The,
and Electric Waves {Czamik)}(C)
High-Energy Ignition System For
‘our Car {Bali{C})
High-Power Alarm Driver (Rakes)(CC)
High-Voitage
apacitors,

Aug 26
Sep 26

Mar 76
Mar 73

May 22

Oct 45

Sep 31 (LET)Dec 3

Jan 78

Make Your Own (Chariton}(C) May 31, (LET) Aug 3
Nov 72

Circuits, More (Rakes)(CC)
Miniature Tornado, Build A (Ford)}{C)
HISTORY

Alexander Popov:

Russia’s Radio Pioneer (Rybak)
David Hughes:

Electromagnetic Ploneer (Rybak)
Electric Waves and the

Hertz Oscillmo;éCzamk)(C)
Elactriclty and Mediclne in the

19th Century (Czamik)
Guglieimo Marconi (Rybak)
Magnetic Light {Czarnik)

Holiday-Light Tester (Yacono and Spiwak)(C})

May 55

Aug 59
Nov 60
Oct 45

Holograms, Make Your Own (lovine}(C} Aug 31,Sep 43

HOME CONTROL
Radio Shack
Deskmate Automatic House
Sottware (O'Brian and Scaduto)(G}
Plug n’Power Computer
Interface(O'8rian and Scaduto)(G)
One For All 4 Universal Remote
Controi (O'Brian and Scaduto)(G)
HOME OFFICE
AT&T Answering System Telephone
1532 (O'Brian and Scaduto)(G})
Command Communications
Artisoft Lantastic Network
Starter Kit (O’Brian and Scaduto) SG)
ASAP Fax {O'Brian and Scaduto)(

May 16
May 16
Nov 20

Aug 13

Aug 12
Aug 20

SoI01308(3 sejndod ‘ce64 Aenuer
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Home-Office Round-Up

(O'Brian and Scaduto) G) Aug 5
Multi-Link SR2 Selective
Processor SO’Bn’an and Scaduto)(G) Aug 15

Softworx PC-interlink File and Printer Shari
Sharing System (O'Brian and Scaduw)(g% Aug 21

Housekeep Before You Troubleshoot! (Ellis)(AR) Sep 66
How to

Choose Audio Equipment {Spiwak} Apr 35
Electronically Tune Pianos and Other
Intruments (Brown)(C} Feb 29

Hughes, David: Electromagnetic Pioneer (Rybak) Nov 60

1R
Decoder (Yacono}{TT)

Jan 22

Op-Amp (Yacono)( Jan 22
ISCET Certlficatlon Tests

Electronics Technicians Day (Steckler) Apr 40
Idiot Box, Build the {Head)(C) Sep 53
Ignition System For Your Car,

Build a High-Energy (Ball)}(C) Sep 31
image Transiator Standards Converting VCR,

Instant Replay (O'Bnan and Scaduto)(G) Nov 12
Importance of Perspective, The (Laron)(ED} Sep 2

incredible Hot Canaries, The (Clarke)(C) Jan 42,%??
pr

Induction Coil, The Classic (Czarnik)}(C) Mar 35
input Termination, All About Proper (Hansen) Feb 58
In-Rush Current Limiter (Rakes)(CC) Mar 70

Instaliing and
Maintaining Telephone Systems (Youl 8{ Nov 55
Troubleshooting Car-Audio Systems {Gipsonf Dec 35

Instant Replagolmage Translator

Standards Converting Vi
(O'Brian and Scaduto)(G) Nov 12
Integrated Software Tools (Holtzman)}(CB} Oct 67
Interpreter | Five-Language Talking Transtater
Brtish Boston (O'Bnan and Scaduto)}(G) Sep 13
Interstate Tri gmate Highway Travel Planner
Whistler (O’Brian and Scaduto)}(G) Apr 10
Into The Mailbag (Jensen){DX) Sep 76
Intruder-Detector Circuits, More (Rakes){(CC)  Aug 72
Intrusion-Indlcator Circuit (Yacono}{TT) Oct 72
JVC GR-AX50U Compact VHS
Camcorder (O'Brian and Scaduto)(G) Sep 6
Just “Chili” Out {Jensen)(DX) Jul 75
Kaleidoscope, Sonic (Ray)(C) Oct 58
Kit Building Lives (Laron){ED) Dec 2
LCD Technology (Katznelson) Jun 61
Lamp-Switching Circuit (Rakes)CC) Dec 68
Lantastic Network Starter Kit
Artisoft (O'Brian and Scaduto)(G) Aug 12
Lemmings, Psygnosis Ltd.
(O'Brian an aduto){G) Feb 8
LETTERS (D) Jan 4,Feb 3,Mar 3
Apr 3,May 3,Jun 3
Jul 3,Aug 3,Sep 3
Oct 3,Nov 3,Dec 3
Light
-Dependent Sensor (Rakes?(CC) Aug
Sources For Projects and Instruments (Carr) Mar 49

Sources, Solid-State (Carr)

Lights-On Reminder (Yaccno}(TT) Apr 70
Logical Turn Signal (Yacoro)(TT) Mar 73
Logitech Fotoman Digital Camera

for Computers (O'Brian and Scaduto}(G) Jui 18
Long-Period Monostable (Yacono)(TT) Oct 72
Look at the Mailbag, A (Saxon)(SS) Feb 78
Low-Frequency Antenna (Carr)(HR) Nov 78
Low-Level Sounder {Rakes)(CC) Feb 65

M

MC14538 Monostable Applications (Rakes){CC) Dec 68
Made In Japan (Laron)(ED) May 2

Magnavox's CD-ROM Drive/CD Player
lodel CDD461RS (O'Brian and Scaduto)(G) Feb 18

Magnetic Light (Czarnik) Apr 57
Mail Call (Ellis)(AR) Aug 68
Mail Callt (Elis)(AR) Mar 68

Make Your Own
High-Voltage
apacitors (Charlton)(C)

May 31 (LET) Aug 3
Holograms (tovine)(C}

31,Sep 43

Making the Connection (Carr) Dec 45
Marconi, Guglielmo (Rybak) Apr 43
Mazda RX:-7 with Bose Audio

System (O'Brian and Scaduto)(G) Sep §
Medicine, and Electricity, in the 19th Century

{Czamik;} Sep 58
Mediterranean DX, A Bit of (Jensen)(DX) Apr 74
Msmorex

CDX-605 Extended-Play

Personal_Stereo (O'Brian and Scaduto){G) May 18

Model 87 Video Cassette Recorder

{Feldman}(PTR Apr 26

Modei 183 8mm Camcorder (Fe!dman)(PTR) Aug 26

Triumph TS-5 Three-Piece Speaker

System (O'Brian and Scaduto}{G) Mar 5

Mentai Automation SuperCAD Electronics
Design Software (HOR) Mar 65
Micro-Master MM-8000 Basic Systems
Course, Elenco (HOR) Aug 26
Microclips and More (Yacono)(TT) May 70
Microphone Amplifier (Rakes)(CC) Jul 70
Microsoft
Bookshelf (O'Brian and Scaduto){(G) Feb 18
Multimegia Beethoven
iHoltzman)(CB) Aug 71
O'Brian and Scaduto)(G) Feb 20
Word for Windows 2
{Holtzman)(CB) Oct 67,Nov 68,Dec 66
Word for Windows (Holtzman)(CB) Apr 72
Military Electronics, All About (Hansen) Aug 47
Miniature Tracking Transmitter,

Bulld A (Voliono)(C) Jun 29
Modem Mania (Holtzman)(CB) Mar 76
Modified Squarewave Oscillator (Rakes){CC) Jul 70
Monltorlng

Mation-Picture Sets (Saxon){SS} Mar 82
Remote News Crews {Saxon)(SS) Dec 80
More
558 and Alarm Circults (Yacono)(TT) Oct 72
Automotive Circuits (Yacono)( Apr 70
Fun With Op-Amps (Yacono) Feb 68
High-Voltage Clrcuns (Rakes)(CC) Nov 72
Intruder-Detector Circuits {Rakes)(CC) Aug 72
Tips {Yacono)(TT) Jun 70
Morse-Code Transmitier,

Bulld A Low-Cost {Lisle)(C) Aug 45

Mation-Converter Exercise-Gear Interface

Funex {O'Brian and Scaduto}{G) Jan 46
Muiti

-Loop Parallel Alarm (Rakes)(CC Jan 78

-Point Intrusion Detector (Yacono){TT) Oct 72
Multi-Link’s SR2 Selective Ring

Processot (O'Brian and Scaduto)(G) Aug 15
MULTIMEDIA

Britannica Software Compton's Conclse

Encyclopedia (O'Brian and Scaduto){G} Feb 13

Commodore CDTV Interactive

Multimedia Player {O'Brian and Scaduto)(G) Feb 9

Fathom Pictures ABC Soporis olf
Paim Springs OEen {

Madness (Laron)(|

Madnessk (O’ Bnan and Scaduto)(G)

Magnavox CD-ROM Drive/CD Playel

‘Brian and Scaduto}(G) Feb 11

FebS

lodel CDD461RS (O’'Brian and Scaduto)(G) Feb 18

Microsoft
Beethoven (Holtzman){CB)
Beethoven: The Ninth Symohony
(O'Bnan and Scadutoy SJ
Philips CD-i Player

Model CD1910 (O'Brian and Scaduto)(G)

Aug 71
Feb 20
Feb 11

Software Roundup ‘gO Brian and Scaduto)(G) Mar 14

Tandy 2500 SX-20
(O'Brian and Scaduto)(G)

Muttimeter, Beckman DM10XL (HOR}

N

NE602 Circuts One-Chip Receiver (Carr)

NEC Uttralite Il Notebook
Computer (O'Brian and Scaduto)(G)

NSM CD3101 100-Disc CD Change

ger
EuroSon America (O'Brian and Scaduto)(G)

Navigation System, The GPS (Fenton)
Negative fon. Generator (lovine)(C)
New Kid on the Block (Saxon){SS)
NEW PRODUCTS (D}

Feb 20
Oct 22

Jun §3
Apr 12

Dec §
Jul 31
Jan 29
Jan 89

Jan 14,Feb 86,Mar 88

Apr 83,May 85,Jun 81
Jul 84,Aug 86,5ep 88
Oct 85,Nov 86,Dec 85

NiCd-Battery Rejuventator,
Super-Simple {Blechman)}{C}
No-Doze Atarm {Rakes)}(CC)
Non-Inverting Amplifier (Yacono)(TT)
Norton
Desktop for Windows (Moitzman g:B)
Umiues Version 6.0 (Holtzman)(!

Not Another Op-Amp Articte] (Dougherty)
Notch Filter {(Rakes)(CC)
Null-Modern Cable (Yacono)(TT)

Sep 63
Dec 68
Jan 22

Feb 72
Jan 81

Dec §7
Jun 67
Dec 72

o

Ol Sol—Friend or Foe (Carr)(MR)
Old Gear, New Lives (Laron)}(ED)
On-Delay Monostable (Yacono)(TT)
One-

Chip Receiver Front-End, A (Carr)

-Way Voice-Activated Intercom (Rakes)(CC)
Onkyo SV70 Pro Audlo/Video

Receiver {Feldman)(PTR)
Op-Amp

Article, Not Another (Dougherty)

Based Clrcults {Rakes)(CC)

Fun Yacono;
More Fun&N’nh (Y?:Qo)(ﬂ')

Optima 96, Hayes Microcomputer
Products (Holtzman)}{CB)

Jul 77
Oct 2
Oct 72

Jun 53
Apr 66

Jan 73

Dec 57
Apr 66

Jan 22
Feb 68

Mar 76

Optoisolators and Optocouplers, All About (Carr) Oct 53
Oregon Scientific Axxess Touch-Screen Personal

Qrganizer-(O'Brian and Scaduto)(G)

Sep 15

Oscitloscopes, Buyer's Guide to Low-Cost (Spiwak) Ju! 35

Qutdoor Ll?shtlng System, Build A
Pop-Up (Schmiedeberg)(C)
OWI Grand Piano Kit, The (HOR)

P

PA-System Primer, A (Allen)
PC-
Based Stepper-Motor
Controller (AmOnuk)(C)
Board Work:
The Good Vlbraxlons (Yacono)(C)
Boards, Etch Your Own (Young)
Globe Electronic Atlas
(O'Brian and Scaduto)(G
“Interlink File and Pnnler Sharing éstem
Softworx (O'Brian and Scaduto)(G)
Ma s {(O'Brian and Scaduto){G)
Library {O'Brian and Scaduto)(G)
Panasomc PT-10L Compact
Video Projector (O'Bria.n and Scaduto}{G)
Parailel
Connections, Troubleshootlng {Yacono)
-Loop Alarm (Rakes)(CC
-Port Signals, All About (Yaoono)
Personal
Message Racorder. Bulld A (Wiltiams)(C)
Planner Mode! £
Rolodex (O Bnan and Scaduto)(G)
Stereo, Memorex Extended
Play (O'Brian and Scaduto)(G)
Philips
CD-I Plays
Model 001910 {O'Brian and Scaduto}(G)
DC777 AM/FM/Shortwave Stereo Cassette
Receiver (O'Brian and Scaduto) LOA
ECG Cross-Reference Software { )
PHONE (SEE ALSO TELEPHONE)
Guard Telephone Security Device,
DTl (O'Brian and Scaduto)}(G)
Line “Tester™ (Yacono)}(TT)
-Line Interface {Yacono)(TT)
-Use Indicator (Yacono)(TT)
PHOTOGRAPHY
Build A Precision Darkroom Timer
Graf and Shae!s)(C)

May 38,(LET) Aug 2

Jan 72

Feb 55

Jun 41,(LET)Sep 3

Apr 62
Jan 68

Feb 18

Feb 11

Jun 14
Dec 62

Jul 8
Aug 75
Sep 73
Sep 73

Aug 53
Enlarging Light Meter for Photographic Printing,

An (Graf and Sheets)(C)
Logitech Fotoman Digilal Camera
for Computers (O'Brian and Scaduto)(G)

Jul 18

Plasma Acoustics, Experiment With (lovine)(C) Oct 37

Piug'n'Power Computer Interface
Radio Shack (O'Brian and Scaduto)(G)

Potarity Indicator (Yacono)(TT)
Poor Man's Spectrum Analyzer (Carr)(HR)
Popov, Alexander:
ussia’s Radio Pioneer (Rybak)
Porch-Light Controf,
Build An Automatic (Ponting{(C})

May 16
Apr 70
Oct 78

Aug 59

Mar 46

Positioning Qurselves (Laron){(ED) Jul 2,(LET) Sep3

Power
Block, Protect Your E% uipment
With The (Yacono)(C)
Supply éRakes)(CC
Switch For Your TV, Automatic (Vaughn)(C)
Printer
Sentry, Build the {Yaceno)(C)

Feb 37,(LET)May 3
73

May
Nov 43

Mar 59

Spooling—Hardware and Software (Blechman) Aug 40

PIMA Cooi Oldies Jukebox

{O'Brian and Scaduto){G) Feb 11
PRODUCT TEST REPORTS (Feldman)(D) Jan 73,
Feb 22,Mar 23

Apr 26,May 27,Jun 26
Jul 27.Aug 26,Sep 27
Oct 27,Nov 27,Dec 26

Audio-Technica Audio Mixer SM-502

Dec 26

Bang & Olutsen Beosystem 2500 Muslc System éﬂeabr 23

Canon E40 8mm Video Camcorder



Carver DPL-33 Surround-Sound
Processor/Ampiifier Jul 27

Daewoo DVP-1060N Video Cassette Player  Jun 26
Funai TVCP 9T 9-inch TV/Video Cassetle

Player Nov 27
Memorex

Model 87 Video Cassette Recorder Apr 26

Model 153 8mm Camcorder Aug 26
Onkyo SV70 Pro Audio/Video Receiver Jan 73

Sansui Model AV-7000 AV
Ampiifier

May 27.(LE1ZOC( )
Sony MDP-&OS CD/CDVALP Player ct 27

Technics RS-BX606 Stereo Cassette Deck  Sep 27
Programming For SWL's (Jensen)(DX) Jan 85
Protect Your Equipment With

The Power Block (Yacono)(C) Feb 37,(LET)May 3

Protel Schematic Circuit-Design Software (HOR) Feb 61
Psygnosls Lemmings {O'Brian and Scaduto)(G) Feb 9
Public-Address Systems

PA-System Primer, A {Allen) Feb 55
Puise Meter HRM-5520 Heart-Rate Monitor
Sanyo (O'Brian and Scaduto)(G) Jan 48

Pulse Metric’s DynaPulse 200M Blood-Pressure/Pulse
Monitor (O'Brian and Scaduto)(G) Sep 20

Q

Quick & Dirty Quad, A (Deupree)(C) Sep 48
RS-232 Connector, Universal (Tarchinski}{C) Oct 62
Race Remote Key Car-Contro!
System (O'Brian and Scaduto)(G) Jun 10
RADAR DETECTOR
Ace Communications' Trident
CB/Scanner/Radar Detector (Saxon)(SS)  Dec 80
Cobra Trapshooter Sofar
Steatth (O'Brian and Scaduto)(G) Jun 18

RADIO (SEE ALSO ANTIQUE RADIO, DX LISTENING,
HAM RADIO, SCANNER SCENE)
Ace Communications Trident
CB/Scanner/Radar Detector {Saxon)(SS)
Build A
Low-Cost Morse-Code Transmitter SLxsle)(C) Aug 45
49-MHz FM Transmitter (Becker)(C]

Cobra Model 39 Pius S.0.S Portable

Dec 80

CB Radio (O'Brian and Scaduto)(G) Jan 47
Guglielmo Marconi (Rybak) Apr 43
Making the Connection (Carr) Dec 45

Philips’ DC777 AM/FM/Shortwave Ster
Cassette Receiver (O'Brian and Scaduto)(G) Jun 14

Radio Polonia is Gone;

Polish Radio is Back {Jansen)}{DX) Aug 77
Radio Propagation,
Some Thoughts on (Carr)(HR) Apr 76
Radio Shack
Amplified VHF/UHF/FM Portable
Antenna (Saxon}(SS) Jun 76
Archer Wireless Distribution
System {O'Brian and Scaduto}{G) Jan 45
Deskmate Automatic House
Software (O' Bnan and Scaduto)(G) May 16
Duofone Out omg
Restrictor {O‘Brian and Scaduto)(G) Mar 13
Plug'n'Power Computer
Interface (O'Brian and Scaduto)(G) May 16
PockeMsmn-Q
D Color TV (O'Brian and Scadutol(G)  Apr 8
Reah tic
PRG-41 Scanner {Saxon (SS) Feb 78,Aug 82
PRO-58 Scanner Saxon£ ; Jul 79
PRO-59 Scanner {Saxon)(SS, May 80
Ramsey FX-146 Two-Meter FM Transceiver
Kit (Kanter) Dec 39
Readers’ Requests (Yacono)(TT) Jui 73
Real REC, A (Blechman)(FS) Jan 83
Reassembling the Sky Buddy (Ellis)(AR) Dec 64
Recsiver Front-End, A One-Chip {Carr) Jun 53
Recelving Loop Antennas (Carr}(HR) Jun 74
Regenerative Capacitor-Discharge
Driver (Rakes)(CC}) Nov 72
Regulator Applications {Rakes){CC) Mar 70
Remote
-Controf Analyzer,
A Simple (Yacono and Spiwak}(C} Jun 38

Control, Sole Controt

Universal (O'Brian and Scadutoz(G) May 12

Comrols Convenience Light for (Spiwak)(C) Aug 37
Car-Control System

e (O'Brian and Scaduto)}(G)

Jun 10
Resettabie Shutdown Circuit (Rakes){CC) May 73
Resistor Calculations Made Easier {Axslson) Jun 58

Ring
Indicator (Yacono}(TT) Aug 75
Launcher, Electromagnetic (Voilono){C}) Oct 42

Rolodex Personat Planner

Modei EC-100 {O'Brian and Scaduto)(G) Oct 20

S

SR2 Selective Ring Processor

Multi-Link (O'Brian and Scaduto)(G) Aug 15
Sansul
Audio Note A-4 Notsbook
Sterea (O'Brian and Scaduto)(G) Jul 10
Model AV-7000 AV
Amplifier (Feldman)(PTR) May 27,(LET) Oct 3
Sanéo
D-285 Portable Audio
System (O'Brian and Scaduto}{G) Dec 12

Pulse Meter HRM-5520
Heart-Rate Monitor (O'Brian and Scaduto)(G) Jan 48
SCANNER SCENE (Saxon)(D) Jan 88,Feb 78,Mar 82
pr 78,May 80,Jun 76
Jul 79,Aug 82,Sep 80
Oct 80,Nov 82,Dec 80
A Look at the Mailbag Feb 78
Drive-Through Sermons Nov 82

Getting to the Bottom of the Maiibag May 80
Give Your Handheld A Boost! Jun 76
Handheld That Won't Break the Bani, A Aug 82
Monnonn%

Motion-Picture Sets Mar 82

Remote News Crews Dec 80
New Kid on the Block Jan 89
Scanning

A Soviet Space Station Apr 78

the Friendly Skies Oct 80
Tuning In the GMRS Sep 80

Vacation Scanning Jul 79
Schematic Circuit-Design Software, Protel (HOR) Feb 61

Secret Life of a Computer Products
Reviewer, The (Holtzman}(CB) Jun 65

Self-Tnggering Timed-On Generator (Rakes){CC) Dec 68

Series/Paraile Loop Alarm (Rakes){CC) Jan 78
Sharp Bookshelf Stereo System/CD Chan%er

Modet CD-C900 (O'Brian and Scaduto}{G) Apr 16
Sherwood $S-1500 Compact Stereo

System (O'Brian and duto)(G) Mar 6
Shinwa Communications

SR-001 Scanner {Saxon)(SS} Jan 89
Shocking Facts About Surge Suppressors,

The (Angus) Feb 35
Shortwave Revival, The (Jensen)(DX) Nov 80
Shutdown Circuit (Rakes){CC) May 73
Signat Detectors (Yacono){TT) May 70
Signetics NE602 One-Chip Receiver (Carr) Jun 53
Sient Alarm (Rakes)(CC) Jan 78
Simple Remote-Control Analyzer,

A (Yacono and Spiwak)(C) Jun 38
Simutator Software (Blechman)(FS) Jan 83

Sinewave-t0-Squarewave Converter {Rakes)(CC) Jul 70

Single-Plate Touch Sensor (Rakes)(CC}) Aug 72
Sizing Up Your PC Needs (Holtzman}(CB} Jul 68
Sky Buddy Saga, The (Ellis)}{AR) May 66
SOFTWARE
AutoMap (O'Brian and Scaduto)(G) Nov 5
Britannica Software Compton’s Concise
Encycloped:a (O'Brian and Scaduto)(G) Feb 13

ng Your First (or Next) PC (Holtzman)(CB) Aug 71

D el.orome Mappi E

Street Atlas US, (O’Bﬂan and Scaduto)(G) Nov 5
Fathom Pictures ABC S Cg)o Goif

Palm Springs Open (O'Brian and Scaduto){G) Feb 11
Gefen Systems CD Sound Music Manager

Software {O'Brian and Scaduto)(G) Dec 5
Grolier Electronic Encycloged

The New (O'Brian and caduto)(G) Feb 9,Feb 18
Integrated Software Tools r(gHol!zman)(CB) "Oct 67
Mental Automation Supe

Eiectronics Design Software (HOR) Mar 65
Microsoft

Bookshelf (O'Brlan and Scaduto)(G) Feb 18

CD-ROM Multimedia Beethoven: The Ninth

Symphony (O'Brian and Scaduto] G) Feb 20

Word 1or Windows 2.0 {Hoftzman){t Dec 66

Word Wizardry (Holtzman)/ CB) Apr 72

WordBASIC 11 {Holtzman){CB; Dec 66
Norton

Desktop for Windows %Honzman)(CB) Feb 72

Utilities 6.0 (Holtzman){CB) Jan 81
PC Globe Electronic Atlas

{O'Brian and Scaduto)(G) Feb 18
PC Mzé?s (O'Bnan and Scaduto)(G} Nov 5
PC-SIG Library (O'Brian and Scaduto)(G) Feb 18

Philips ECG Cross-Reference Software (HOR) Dec 62
PIMA Cool Oldies Jukebox

(O'Brian and Scaduto)(G) b 11
Protel Schematic Circuit-Design Software (HOR) Feb 61
Psygnosis’ Lemmings (O'Brian and Scaduto)(G) Feb 9
Radio Shack Deskmate Automatic

House Software (O'Brian and Scaduto)(G) May 16
Secrel Life ot a Computer Products Reviewer,

The {Holtzman){CB) Jun 65
Tuning Up (Holtzman)(CB) May 68
Softworx PC Intertink File and Printer Sharing
System (O'Brian and Scaduto}(G) Aug 21
Solder Spoo! (Yacono)(TT) May 70

Soldering-iron Controlier (Yacono and Spiwak){C) May 53

Sole Control Universal Replacement

Remote Control (O'Brian and Scaduto}{G) May 12
Solid-State

Driver (Rakes)‘CC) Nov 72

Light Sources (Carr} Jun 31
Some

More Spectrum Analyzer Stuff (Carr}(HR) Oct 78

New Products and Some Questions
Answered (Can}(HR} Aug 79

Thoughts on Radio Propagation (Carr)(HR)  Apr 76
Sonic Kaleidoscope, Build A (Ray)(C) Oct 58
Sonz

CCD-F501 Video

Camcorder (O'Brian and Scaduto)(G) Jan 50

CCD-FX510 8mm

Camgcorder (O Bnan and Scaduto}{G) Oct 17

Data Discman Model

DD1-EX {O'Brian and Scaduto){G) Feb 13
EV-S3000 Hi8 VCR (O'Brian and Scaduto)(G) Dec 7
Pyxis GPS Receiver (O'Brian and Scaduto)(G) Jul 5

Sound Master Il PC Sound Board
Covox (O'Brian and Scaduto)(G) Jan 49

Soviet Space Station, Scanning A (Saxon)(SS} Apr 78
Speaker Protector, Build A {Fiynn)(C) Mar 41
Spectrum Analyzer

Digitai Sawtooth Generator The (Carr)(HR) May 76
Poor Man's (Carr)(HR) Oct 78
Spectrum Anai )rzer Stuff,
Some Mare (Carr)(HR) Oct 78
Squarewave Oscillator (Rakes)(CC) Jul 70
Stac Elactronics’ Stacker (Hoitzman)(C8) Jun 65

Stepper-Motor Comroller. P&-Based (Antonuk)(C) Jun 41
Stereo Cassette Decl

Technics RS- BXGOG (Feldman){(PTR)
Street Atias USA

Delorome Mapping {(O'Brian and Scaduto)(G) Nov 5

Sep 27

Subwooier, Buikd A (Whitehead)(C) Jan 31
Sump Alarm (Yacono)(TT) Sep 73
Super Bandpass Filter (Rakes){CC) Jun 67
Super-Simple NICd-Battery

ejuvenator (Blechman){C) Sep 63

SuperCAD Electronics Design Software (HOR) Mar 65
Surge Suppressor
Protect Your Equipment With
The Power Block (Yacono)(C)
The Shocking Facts About (Angus) Feb 35.(LET)Jul 3
Surround-Sound Processor
/Amplifier, Carver DPL-33 (Feldman)(PTR) Jul 27
Audlo Source S8
Three/ll (O'Brian and Scaduto)(G) Oct 18

T

Tachometer Circuits, Fun With Analog (Catr) Jul 59

Talking Compass (Mitschke)(C} Dec 42
Tandy 2500SX/20 Muitimedia

PC (O'Brian and Scaduto)(G) Feb 20
Technics RS-BX606 Stereo Cassette

Deck (Feldman)}(PTR) Sep 27

TELEPHONE (SEE ALSO PHONE)
AT&T Answering System
Telephone 1532 (O Brian and Scaduto}(G) Aug 13
AmPIIfler (Yacono}(TT) Feb 68

A Cordless-Telephone Lock (Sokolowskl}(C) Jul 44
A Voice-Mall Alert (O'Kelley)(C v 53
An Emergency Telephone Dialer (Caristi)(C) Sep 39

Clrcult Parade (Yacono) Aug 7:

Duofone Outgoxn(g Call Hestrictor
Radio Shack (O'Brian and Scaduto)(G) Mar 13

Intercom (Yacono)(TT) Aug 75

Phone Guard Telephone Securlty Device

DTI (O'Brian and Scaduto}(G} Jul 8
Recording Control {Yacono) Aug 75
Ring Converter, The (Poeth)(C) Apr 38
SR2 Selective Ring Processor

Multi-Link (O'Brian and Scaduto)(G) Aug 15

Systems, installing and Maintaining (Young) uov 55

Tele-Timer {(Rakes){CC) ay 73
Tropez 900 DX Digital 900-MHz Cordless
elephone (O'Brian and Scaduto}(G) Jui 8

TELEVISION (SEE ALSO VIDEO
Citizen T530 Color LCD Pocket
with AM/FM Radio (O'Brian and Scaduto)(G) Jul 16
Funai 9-Inch TV/Video
Cassette Player (Feldman}(PTR) Nov 27
Instan! Replay image Translator Standards Convemn
VCR (O Brian and Scaduto)(G)
Radlo Shack Pocketvislon-26
LCD Color TV {O'Brian and Scaduto}{G} Apr 8
Sony EV-S3000 Hi8 VCR
O'Brian and Scaduto){G} Dec 7
Answer: What's the Question? {Angus) Sep 64
Zenlth-Bose Color TV
Model ZB2794BG (O'Brian and Scaduto)(G) May 10

TESLA COILS

Fun With {Rakes}{CC) Oct 69
Make Your Own High-Voltage
Capacitors (Charlton)(C) May 31

Test-Bench Helpers. Experimenter's (Rakes)(CC) May 73
TEST EQUIPMENT

3 x3 Visual Continuity Tester (Hampton)(C)  Feb 53
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Beckman DM10XL Muttimeter (HOR) Oct 22
Build A
Cable Tester {(Recklies)(C) Apr 53
One-Amp Current injector (Johnson)(C) Nov 46
Portable 2-MHz
Fvequency Counter (Caristi}{C) Jul 53
s Guide to Low-Cost
scﬂloscopes & iwak) Jul 35
Digital Sawtooth Generator, The (Cam}{HR} May 76
Fiuke Series-10 Digital Multimeters (HOR) Apr 28
Heathkit IM-2410 Dightal Frequency
Counter (HOR May 22
Simple Remote-Control Analyzer,
A (Yacono and Spiwak) Jun 38

TSM Function-Generator Kl? HOR) Nov
Some More Spectrum Analyzer Stuﬂ {Cam}(HR) Oct 78
Tester, 3% 3 Visual Continuity (Hampton){C) Feb 53
Theremin
Coming: A New Restoration Project lSEIIis)(AR) Apr65
Thenemm Plays Again, The (Ellis){AR) Jan 76
THINK TANK (Yacono}(D) Jan 22,Feb 68,Mar 73
Apr 70,May 70,Jun 70
Jul 73,Aug 75,5ep 73
Oct 72,Nov 75,Dec 72

558 Finale Nov 75
558 Timer, The Sep 73
Automotive Projects Mar 73
Do You Compute? Dec 72
Fun With Op-Amps Jan 22
Microclips and More May 70
More
558 and Alarm Circuits Oct 72
Automotive Circuits Apr 70
Fun With Op-Amps Feb 68
Tips Jun 70
Readers Requests Jul 73
Telephone Circuit Parade Aug 76
Tiny Tuner, Build The (Salas){C) Jun 45
Tips and Tidbits (Ellis)(AR) Nov 65
Tools for Elmers and Elmees (Carr)}(HR}) Sep 78
Touch Switch Circuit (Rakes){CC) Jul 70
Transistor Checker (Rakes}CC) May 73
Transmitter, FM (Becker)(C) Nov 39
Travelpilot Vehicle Navigation System
Blaupunkt (O'Brian and Scaduto){G) Jun7
Tr-Color Indicator (Yacono){TT) Apr 70
Trimmer Tool (Yacono)(TT) Jun 70

Trapez 900 DX Digital 960-MHz
ordless Telephone (O'Brian and Scaduto}(G) Jul 8

Troubleshooting Paraltel Connections (Yacono) Feb 41

TSM
6-Digit Alarm Clock/Chronometer Kit (HOR)  Jul 26

Function-Generator Kit {HOR) Nav 22
Tuning £
- in the GMRS (Saxon)(SS) Seo 80
Up (Houzman)(CB? May 68
Pianos and Other Instruments
Electronically (Brown)(C) Feb 29
Two
-Meter FM Transceiver Kit,
Ramsay FX-146 {Kanter Dec 39
-Way AC Switch (Rakes)(CC) Sep 70
TV Answer: What's the Question? (Angus) Sep 64
TV/Video Cassette Player,
Funai 9-Inch (Fetdman){(PTR} Ncv 27
Understanding Palice Communications: =
Cop Talk {Quarantiello) Jgn 61
United Nations Radic (Jensen){DX) Dec 76

Universal Electronics One For Ali 4 Home Control

Remote Control (O'Brian and Scaduto}(G) ~ Ncv 20
Universal RS-232 Connector, Build The
{Tarchinski}{C) 03t 62
VCR
Funal TVCP 9T 8-Inch TV~Video E
Cassette Player (Feldman}{(PTR Nov 27
instant Replay's Image Translator Standards .
Converting VCR Nov 12
Memorex Model 87 (Feldman)(PT R) Aor 26
Sony 2EV-S3000 Hi8 V Dec 7
Vacation Scanning (Saxon)(SS) Jul 79
Variable
-Frequancg Oscillator ‘Rakes {CC) Oct 69
Trip-Point Shutdown Circuit (Rakes)(CC) May 73

Voltage Dlvider (Rakes)CC) Sep 70

VIDEO (SEE ALSO CAMCORDER, TELEVISION, /CR)
Build an Automatic Power Switch

For Your TV (Vau% & Nov 43
Colorburst SV1000 Video Digitizer (HOR) Jun 22
Daewoo DVP-1060N Video A

Cassette Player (Feldman)(PTR) Jan 26

HDTV Update Laron)(ED) Mar 2
Onkyo SV70 Pro AudioMideo £
Receiver (Feldman}{PTR} Jan 73
Panasanic PT-10L Compact
Video Projector {O'Brian and Scaduto)(G) AprS
Radio Shack Archer Wireless A’V
Distribution S(lstem (O'Brian and Scaduto}{G) Jan 45
Sansui Model AV-7000 AV
Ampiitier (Feldman)(PTR) May 27

P( MDP-605 CD/CDVALP
3\

yer {Feldman)(PTR) Oct 27
TV Answer: What’s the Question? (Angus) Sep 64
VidiPax International Video Conversion
Service (O'Brian and Scaduto){G) Nov 13
Videonics
Boing Box Sound-Effects
Mixer &o Brian and Scadut "J(G) Mar 8
Video Tittemaker (O'Brian a
Scaduto)(G) Sep 12
Videotapes, Bad {Feidman) Nov 31
VidiPax Intemational Video Conversion
Service (O'Brian and Scaduto)(G) Nov 13
Vislble-Light
Receiver (Rakes)(CC Mar 70
Transmitter (Rakes)(CC) Mar 70
Visual Continuity Tester, 3 x 3 (Hampton)(C) Feb 53
Voice
Disguiser (Voliona)(C) Dec 53
-Mall Alert, Build A (O'Keliey)(C) Nov 53
Voitage
Adaptor For Your Car, Buud A (Yacono)(C) Jun 47
-Level Indicator éRakes)( Sep 70
Probe {Rakes){CC) Sep 70
What's A Balun Transformer? (Carr)(HR) Feb 76
Whistler Interstate Tripmate Highway Travel
Planner {O'Brian and Scaduto}{(G} Apr 10
Why Not Try A Folded Dipole? (Carr)(HR) Jan 87
Winter Consumer Electronics Show,
The (O’Brlan and Scadutc){G) May 5
Wire Beams: Gain On
The Cheap (Carr) May 45(LET) Oct 3
With The Collectors Contest Results (Ellis}{AR) Feb 63
Word
BASIC (Holtzman){CB) v 68
for Windows, Microsoft (Holtzman}{(CB) Apr 72
for Windows 2.0, Microsoft
{Holtzman){CB} Oct §7,Nov 68,Dec 66
Word Wizardry (Holtzman){CB}) Apr72
WWV and WWVH Offer More
Than You Think! (Jensen}(BX) May 78

V4

Zenith-Bose Color TV

Model ZB2784BG {O'Brian and Scaduto)(G) May 10
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“I have a logic probe—I’m looking for an ‘illogic probe’ for
things thar don’t make sense”

of got out of hand”

“To be honest, ir started out to be a pocket calculator—but it sort



ALL ABOUT

he most common complaint |
I hear from’ old-world hams and
technicians about micro-
processors is that there is no conve-
nient way to visualize how-they work.
- They make that assumption because
most books treat microprocessors as
black boxes. They ask the user to
memorize what a given micro-
processor does rather than try to ex-
plain how the microprocessor works.
Few introductory books, if any, give
the user a way fo visualize and under-
stand how a microprocessor works.

The lack of informationis due in part
to the fact that microprocessors are
internally complex devices that re-
quire the user to juggle many facts
about their hardware and software.
However, although they are “messy”
fo use in practice, they are built out of
simple logic devices and can be easi-
ly explained in a block-diagram fash-
ion. .

In this article, we will break-down
the microprocessor into simple logic
building blocks such as counters,
latches, and read-only-memories.
That will make it easier to show you
how and why @ microprocessor works.
However, for the sake of brevity it will
be assumed that you more or less
know what those building blocks do.

A Microprocessor System. Figure
1 shows a small microprocessor sys-
tfem. The microprocessor can get its
program instructions from the Read-
Only Memory (ROM). It can get data
from or place data in the Random-
Access Memory (RAM), and it might
get or send data through the ports.
The control-lines, “read,” “write,” “in-
put/output,” and “memory” go to the
ROM, RAM, and input/output ports as
shown.

The microprocessor directs the
ROM, RAM, and the ports with its con-
frol and address lines according to
the microprocessor’s internal controls
and according to the instructions it
receives. The ROM, RAM, and porfs
are enslaved through the control-
and address-line signals that come

MIGRO

from the microprocessor. Each of
these devices are given unique ad-
dress codes. As far as the micro-
processor is concerned, the sole
function of each device is to send
data to or accept data from the mi-
croprocessor on the data-bus lines
when it is selected by the micro-
processor.

For example, assume that the mi-
croprocessor is about to execute an
“add to memory” instruction. This in-
struction consists of the "ADD” instruc-
tion code and two halves of a 16-bit
address in RAM. The microprocessor
will get the instruction code by setting
the address lines fo the address of the
"ADD” instruction in ROM and activat-
ing the “read” and "memory” control-
lines. This will select the ROM and al-
low the instruction code tofill the data
bus so that the microprocessor can
read the ADD instruction. Then the mi-
croprocessor will set-up and read
from the next sequential address and
read the ROM two more times to get
the two halves of the 16-bit RAM ad-

PROGESSORS

We explore what makes these

powerful chips tick in
an informative
but intuitive

style.

BY TIMOTHY D. GREEN

dress containing the number o be
added. The microprocessor will ex-
ecute the addition just after that and
place the result into memory.

At this point, you might be wonder-
ing: How does all of this occur? What
drives the microprocessor to do those
things? How are the address and con-
tfrol lines activated? How are these
things done in sequence? What
causes the microprocessor to get its
own instructions from the ROM? How
are these instructions interpreted and
franslated into action?

To help explain, look at the internal-
view of a typical microprocessor
shown in Fig. 2. It shows several regis-
ters, which the microprocessor uses to
keep track of data and address infor-
mation, the arithmetic-logic-unit (or
ALU), which performs math and logic
operations, and the internal data bus,
which dllows the transfer of informa-
tion within the microprocessor. It also
shows an instruction register tied to a
“control-unit,” which is the source of
several control-lines. Although the
control-lines shown only point in the
direction of the external devices they
control, every part of the micropro-
cessor is connected to and manipu-
lated by the control-unit.

The control-unit runs the micro-
processor, sequences and com-
mands ifs infernal parts, and interprets
and executes the instructions in full.
Completely understanding exactly
how the control-unit works is the key to
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Fig. 1. In a microprocessor system, the microprocessor treats all the other system
components as devices to give data to and receive data from.

understanding how and why a micro-
processor works.

A Controller. The controller circuit
shown in Fig. 3 is not a true control unit,
but it has the feel of one and contains
most of the essentials of a control unit.
ignoring the dashed portion of the
circuit and the instruction latch for
now, a binary counter counts clock
pulses and sends its count to the ad-
dress lines of a programmable ROM
(PROM). The PROM looks at the ad-
dress and sends the value of the data
located in the address to the input of
the octatlatch that's connected to the
control lines. That latch captures and
holds this data at its outputs, thus ma-
nipulating the control lines.

Notice that the binary counter
clocks on the falling-edges of the
clock, while the latch clocks on the
rising-edges. That is done for making
clean, stable transitions in the lafch-
output data and for synchronization.

The latch-output lines can be used
as a set to represent a number or val-
ue. They can also be used individually
as controliing signals to other logic

devices. For example, when used indi-
vidually, these lines can drive other
gates, flip-flops, counters, Iatches,
PROM's, RAM's, and other devices.

As the counter counts, it provides
new addresses to the PROM, which
sends out the pre-programmed data
from each requested address. One of
these lines is fed back to the “clear”
input of the counter as shown in Fig. 3.
That allows a fixed-length process to
run in a continuous loop provided the
data and instructions needed for the
process are stored in the PROM.

More PROM's can be added to pro-
vide more control lines, as indicated
by the parts with the dashed outlines.
The outputs of the counter would feed
the same corresponding address
lines of each new PROM.

Some Examples. Figure 4 shows a
controller without an instruction latch
running a data-acquisition system.
The user of this system would program
the PROM to select an analog chan-
nel to be sent through the analog
multiplexer, start and read the ana-
log-fo-digital-converter, and latch the

mericanRadioHistary Com

output data. This sequence of instruc-
tions or steps would then be repeated
over and over again as part of an
instruction loop. That can be done for
a schedule of 100 channels, 200
channels, or any number of channels.

Figure 5 shows another such simple
controller running a beacon transmit-
ter and sending Morse code. A fixed-
length, repeating message in Morse
code would be programmed into the
PROM with the sequence to furn on
the transmitter and the keyer.

Both of the circuits in Figs. 4 and 5
could have been controlled by the
microprocessor system back in Fig. 1.
The ROM in the microprocessor sys-
tem would just have to contain a se-
quence of instructions to manipulate
the output-port lines, which would in
turn control the external devices. Both
the simple controller and the micro-
processor system solve similar control
problems and dallow the user to pro-
gram simple, arbitrary-length control
sequences with great flexibility. How-
ever, the microprocessor can do
mathematical and logic operations
on its data as well.

The reason that a simple controller
lacking an instruction latch cannot
serve as the control-unit in a micro-
processor is that it would only be ca-
pable of running one sequence of
instructions located in the PROM. A mi-
croprocessor’s control-unit must be
able fo run many different control se-
quences, therefore it must be able to
accept input from the outside world
to select the desired control se-
quence from those in the PROM. That
input is received by the control-unit’s
instruction latch.

The Instruction Latch. To help point
out the importance of the instrucfion
latch look back at Fig. 3. Note that the
binary-counter outputs only set the
lowest six address lines of the PROM.
That allows the counter to count out
up to 64 sequence steps at a time
rather than stepping through the
whole PROM. T

The instruction latch supplies the
PROM with eight, additional, higher-
address lines. The input latch and the
counter, together, are used to index
256 separate sequences of up to 64
steps each. In a microprocessor, each
of the 256 possible latch codes are
used as instruction or operation
codes. Each instruction code is a sin-
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Fig. 2. The inside of a microprocessor is much like the system the microprocessor sits
in, there’s a data bus for communication between the components.

gle code that indexes a whole se-
quence of sub-operations within the
microprocessor. A sub-operation may
be used to manipulate the-controls of
a latch, a counter, or the ALU. Each
sequence of sub-operations will per-
form one complete microprocessor
operation (such as ADD).

As mentioned earlier, more PROM’s
may be added to the control-unit, so
that the new PROM’_share the same
address bus as the first PROM. It is not
uncomimon for a microprocessor’s
control-unit to have more than 80
control lines (or. more than ten
PROMY).

Two of the control lines from the out-
put latches of the PROM’s go to the
“clear-counter” input of the counter
and to the “atch” control of the in-
struction latch. The PROM must be

programmed to activate those two
lines at the same time to get a new
instruction at the end of a sequence,
which might be smallerthan 64 steps
long.

The control-unit shown in Fig. 3 must
be modified in two ways to enable it
to handle some special instructions
and features. These will be discussed
later, as they are needed.

Microprocessors vs. Controlers.
The operation of a microprocessor is
directly parallel to the operation of
the simple controller. However, since
the microprocessor itself contains a
contral unit, the microprocessor oper-
ates at a “higher level” than a control-
ler. In this higher level, the micro-
processor controls the external system
in “indirect” instruction steps, at a
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lower speed than a simple controlier.
However, a microprocessor can per-
form many different operations as is,
while a controler would require a
PROM for each sequence that it must
perform.

Back in Fig. 4 for example, we
shawed how a simple controller
would operate a data-acquisition sys-
tem “directly” from a PROM. There is a
one-to-one correspondence be-
tween a PROMS latched data and the
operation it performs. However, if the
data-acquisition system were con-
trolled by the microprocessor system
of Fig. 1, the microprocessor system
would manipulate the output-port
lines to control the same devices
using a series of “indirect” instructions
from the ROM. There would be no
one-to-one correspondence be-
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Fig. 3. The control unit is the key to how a
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microprocessor processes data and

ALWAYS ON

performs operations. There are simple descrete controllers available that lack the

instruction latch shown here.

tween the instruction codes in the
ROM of Fig. 1 and the controlling sig-
nals on the output-port lines.
Furthermore, the simple controllers
suitable for Figs. 4 and 5 will run their
control sequences exactly at the
clock speed. The slowest device that
these controllers control is the only
thing that limits their operating speed.
A microprocessor, on the other hand,
will run its control-instruction se-
quence at a lower speed than the
clock speed. That is because the mi-
croprocessor must run a few sub-op-
erations at the clock speed for each
control operation it must perform.
Another key difference is that if the
simple controlier had a lot of devices
to control, it would need several
PROMS’. However, the microprocessor
needs only one PROM for its instruc-

fions since the instructions are de-
coded by the microprocessors con-
trol-unit.

To summarize, although the micro-
processor does its controlling “indi-
rectly” and more slowly than the
simple controller, it uses a fixed set of
instructions which are easily coded
intfo a single PROM. In general, a mi-
croprocessor is a compromised con-
troller. Instead of building a separate
and complete control-unit to perform
each complex task, a microprocessor
is used to perform each task with a
seguence of instructions selected
from a fixed set of instructions. The
complete freedom that comes with
using a control-unit is traded for the
restricted freedom of using a given
microprocessor's structure and in-
struction set.

meoricanRadioHistaory Com

A Simple Microprocessor. Looking
back at Fig. 2 as a guide, let’s discuss
the intended functions of each of the
microprocessor sub-components. A
detailed explanation of these sub-
components is essential for program-
ming the control-unit.

The microprocessor’s internal,
eight-line data bus connects the out-
puts of each register to its own input
and fo the inputs of the other registers
to allow data to be transferred to and
from the registers, the ALU, the data
buffer, and the address latches. Any
register, latch, or device that sends
data onto the internal data bus must
have three-state (low/high/high-im-
pedance) logic outputs so that it can
“disconnect” itself from the bus when
it is not needed, as only one device
may place data on the bus at ony
one time.

Each register in Fig. 2, mcludlng
both the low and high halves of the
program-counter and the data-
counter, is an octal latch. Each regis-
ter, or latch, has two control lines o be
connected fo the control-unit’s output
latches: one to “latch” or capture the
data at the inputs and the other to
“three-state” its outputs. The “three-
state” control is also called the “output
enable.”

The arithmetic/logic unit (ALU) per-
forms such operations as addition,
subtraction, incrementing, decre-
menting, and logical operations on
the data present at its inputs. The se-
lection of each operation and which
input or inputs to operate on is made
by giving a binary code to the ALU'S
control lines. These control lines are, of
course, connected to the control-unit.

The ALU can accept data from the
temporary register and any other reg-
ister exceptthe instruction register. The
temporary register is used as a tem-
porary holding ploce for ALU input
data.

The accumulator register is used
only for the programmers data. The
control-unit must not disturb its con-
tents unless an instruction tells it to do
SO.

The ALU has outputs for data results
and the “status” of the results. The
data-output register is a temporary
holding place for the results of the
ALU's operations. The ALU's status infor-
mation indicates whether or not there
was a bit carried during addition,

(Continued on page 93}



early everyone knows that the
N ability to send messages from

one place to ancther in the
form of an electrical code has been
around for about 150 years. But rela-
fively few realize that the instruments,
and even the code itself, have under-
gone many changes in that ime. In
this article I'd like to take a ook at
some of the devices that opened the
age of electrical communication,
and then trace the development of
the Morse code and code-sending
devices to the present time.

The First Telegraph. Samuel Morse
didn'tuse either a key or a letter code
for his first telegraph. Instead he used
a "portrule,” a number code and a
“register.” The portrule was a wooden
stick with a groove designed to hold
small lead blocks. (Similar devices
were used in printing) Each of the
lead blocks had protrusions arranged
to represent the numbers zero
through nine. In use, the portrule was
pulled past an electrical contact and
the protruslons closed the circult In a
sequence corresponding to the
number.

At the receiving end, a strip of pa-
per was automatically inscribed by
the register with marks corresponding
o the protrusions and numbers. An
operator would then look up the num-
bers in a code book and write down
the appropriate letter, word, or
phrase. There are a few holdovers of
that system still in use—the famlliar
*73" or "best regards” of ham oper-
ators and the “30” used to mark the
end of newspaper and wire-service
stories are two exampiles of that.

The system worked—but siowly. Un-
like others who were experimenting
with electrical telegraphs at the time,
Morse didn't stop inventing when he
had a system that barely functioned.
With the help of his assistant and part-
ner, Alfred Vail, Morse improved his
telegraph until it was simple, reliable,
and convenient to use. The portrule
and number code were the first o go.

Enter the Telegraph Key. The first
telegraph key was a strip of brass fas-
tened to a block of wood and a wire
at one end, and beit upwards at an
angle over a contact at the other.
Pushing down on a knob at the free
end of the strip closed the circuit.
The key used by Morse in his 1844

. THE
CODE MAKERS

Trace the history of code and code-sending gear from its
earliest days to today’s computerized equipment.

BY LARRY LISLE, KOKZT

demonstration between Washington
and Baitimore was more elaborate,
with a plvoting wooden lever and
screw adjustments. Conventional or
“straight” keys have changed very lit-
tie since then.

Morse and Vail also dropped the
number and code-book idea. After
several false starts, they came up with
the system of dots and dashes for let-
ters, numbers, and punctugation that
became known as the American
Morse Code. In 1851 the code was
modified in Europe and callec the
Continental or International Morse

Code. That is the version of the code
that was adopted for used when wire-
less (radio) telegraphy was de-
veloped.

As operators became more experi-
enced, it was found they could under-
stand the sound of the register as
easily as they could the marks on the
moving strip of paper. That led to the
irvention of the “sounder” by Vail in
the early 1850%. The sounder con-
sisted of an electromagnet and a
lightweight, movable arm that clicked
when the current flowed and the cir-
cuit was closed, and clicked again

soon09|3 Jeindod ‘ce61 Arenuer

[« ]
w



Popular Electronics, January 1993

[+ ]
P9

A spring-powered Morse-code sending
machine. A perforated paper tape was
pulled past the electrical contact and
operated a sounder hooked to the
binding posts. The speed control is
located at the opposite corner.

when the current was turned off. A
shortinterval between the clickswas a
dot; a long interval was a dash.

Trying to copy a sounder in a noisy
office could be difficult, especially if
there were several other sounders go-
ing at the same time. The usual prac-
ftice was to mount the sounder in-a
wooden or sheet-metal box, open on
one side, which was called a reso-
nator. That made the clicking seem
louder and gave each sounder a dis-
finctive tone.

Learning the code in the wire-tele-
graph days usually meant hanging
around the telegraph office and
doing odd jobs. During the slack peri-
ods, the operator might then be per-
suaded to teach the code on a
practice set. Another way, if you could
afford it. was to rent a code-sending
machine. These devices used a pa-

e e
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An Instructograph AC-powered code-
practice machine. This model had a
built-in oscillator. The knobs were used
to control volume and speed.

wired for electricity, code-practice
machines were built to run with elec-
tric motors, and later ones had built-in
code oscillators. Incidentally, should
you pick up one of these old devices
from a flea market, etc., be very care-
ful. Some were buiit to poor standards
of safety, and even in the better ones
the insulation may have deteriorated.
If the earphones, key, or cabinet is
connected directly to the power line,
you might receive a deadly shock.

Improved Sending Devices.
Sending high-speed messages for
hours at a time with a straight key
could be very tiring. Many operators
had their careers cut short by a con-
dition called a “glass arm.” That was
caused by the constant switching of
opposing sets of muscles in the fore-

Here’s an assortment of semi-auroman:c keys or “‘bugs:” From left to right they are an
old and new Vibroplex, a McElroy, and a Johnson Speed-X .

/z’—\
=%

An assortment of electronic keyers: From left to right they are A Mon-Key (the first
electronic keyer), the “TO"” by Hallicrafiers, and models made by Hammarlund and
Heath. A “'Vibro-keyer” bug sits on top of the Hammarlund unir.

per tape punched with holes to rep-
resent the dots and dashes of the
code. A spring-wound motor pulled
the tape past a contact, which oper-
ated a sounder. When wireless came
in, a buzzer was substituted for the
sounder. These machines could be
adjusted for whatever speed you
wanted—something not always pos-
sible when a live operator was doing
the sending!

As more and more homes were

AmericanRadioHistorv.Com

arm from full on to full off and back
again.

The earliest remedy was the “dou-
ble-speed key” also known as the
“double-action key” or more com-
monly, the “sideswiper.” The side-
swiper key moves from side to side
instead of up and down. There are
contacts on either side and the oper-
ator holds the key against one of
them longer for dashes than for dots.

(Continued on page 89)



By Marc Ellis

The Sky
Buddy: All
Together
Again!

ANTIQUE RADIO

Lcsf month, we began
reassembling our Sky
Buddy model S-19R re-
ceiver, which had been
partly dismantled for clean-
ing and dial-cord
restringing. In this column,
we'll be completing the job
and testing the set for oper-
ation. For those who have
just joined us, the Sky Buddy
was Hallicrafters’ “low-end”
shortwave receiver during
the late 19305%. As such, it
was quite a popular starter
set for shortwave listeners

The front view of the Sky Buddy—all together again and ready to
try out,

and newly-licensed hams.

This series of articles be-
gan in the May, 1992 issue,
with a discussion of the Sky
Buddy’s history. Restoration
work started the following
month, and has been con-
finuing at intervols ever
since.

THE DIAL CORD
HASSLE

Last month’s column
chronicled the disassembly,
cleaning, reassembly, and
reinstallation of the sub-
chassis containing the main
tuning/bandspread capaci-
tor and associated drive
pulleys. In the process, both

the main tuning and band-
spread control drives were
restrung with new cord. And
that cord had better last
quite a long time! There’s no
way to restring those con-
frols without disconnecting
the subchassis (an arduous
job indeed) and removing
it from the main chassis.

The removal (not to men-
fion the subsequent
reinstallation) was almost as
difficult as the disconnec-
tion. The subchassis is
virtually locked in place by
the radio’s. front panel,
which must have been in-
stalled after the subchassis
was, And the front panel is
not now removable be-
cause it was fastened to the
main chassis by some type
of a spot-welding process.

Taking out the subchassis
with the front panel in
place requires a bit of inge-
nuity and a bit of forcing, as
| described in last month’s
column. And if anyone out
there in reader-land has
figured a method for re-
stringing the Sky Buddy’s dial
cords without going
through this exercise, I'd
certainly like to hear about
it!

THE LOUDSPEAKER
HASSLE

With the tuning sub-
assembly back in place,
the only magjor component
still to be installed was the
loudspeaker. That took a
little longer than necessary
because of uncertainties
about the lead connec-
tions. And while | can
probably blame the Hal-
licrafters design engineers
for the previously described
hassle, | can blame only
myself for the difficulty | had
with the speaker. The moral:

AmaricanBRadinblictan, Cam

Take the time to make
good clear notes when dis-
connecting wiring.  ~ .

The speaker in the $-19R
has six leads: two to the
field coil (which also serves
as the power-supply filter
choke), two to the primary
of the output transformer
(which is mounted on the
speaker frame), and two
from the voice-coil circuit to
the closed-circuit head-
phone jack (which mutes
the speaker when phones
are plugged in).

In a hurry to get on with
the restoration work, | had
made only a few rough
sketches to indicate where
those leads were con-
nected. When reinstallation
time rolled around, | found
that | hadn't adequately
differentiated between a

| pair of terminal lugs where

a couple of the wires were
fo be connected. (I'd care-
fully marked one “top” and
one “bottom,” but now |
wasn'’t sure whether “top”
referred to the terminal that
would be uppermost with
the set in operating position
or to the terminal that was
uppermost with the chassis
upside down for servicing)

I had also indicated the
wrong fube socket as the
connection point for a third
lead. And just fo add to the
complication, the color
coding on the grimy and
time-faded wires no longer
seemed as clear to me as it
did when | removed them.

“Big deal,” you may think.
“Ellis has a schematic of the
set. What's so hard about
finding the connection
points for six speaker
leads?” In actuality, how-
ever, that was more of a
problem than it seemed.
Set designers of the era
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were not as concerned
about keeping intercon-
necting leads short as they
were about cabling them
neatly together. So | found
myself attempting to trace
circuit pathways from one
side of the chassis to the
other via wires obscurely
bundled up in harnesses.
The confusion | created
for myself extended what
should have been a 10-
minute job into one that
lasted for more than an
hour. So don’t make the
mistake | did! Take the time
to sketch accurate di-
agrams showing the
locations of all the connec-
tions that you remove. In
the long run, that will save
you time and possibly even
prevent you from damag-
Ing irreplaceable parts by
wiring them incorrectly,

The néwlyeasld Sky.Buddy as seen from the rear. The

switch terminal that it didn’t
look disconnected.

I ran into a similar prob-
lem with an Echophone set
that | restored on these
pages a few years ago and
| know why, in all likelihood,
those wires were cut. During
World War i, in a security-
related move to restrict
shortwave listening, our
government apparently en-
couraged radio service
shops to disable certain
shortwave bands on sets
that were brought in for
repair. )

I've heard of cases where
the zealous service man
crushed the shortwave
coils, damaging them
beyond all hope of repair.
Luckily this radio (and the
Echophone) were disabled
in far gentler fashion, so
that all functions could easi-

tuning control subchassis (behind the IF cans) was a bear to get

back in!

ECHOES OF Wwil

 have to admit, though,
that being forced to rum-
mage around tracing wires
did have its up-side! | acci-
dentally discovered that
one of the wires from the
oscillator coil to the band-
switch had been neatly
severed, effectively disab-
ling oand 2 (1.7-5.5 MHz). It
would have otherwise
taken me quite a bit of fime
to find that problem be-
cause the wire was cut so
cleanly and so close fo the

ly be restered after the war.
But | doubt that either of the
folks who cut those wires
would have imagined that
half a century would pass
before the severed con-
nections were found and
soldered back in placel

in one of the Echophone
articles, | invited readers
who might know something
about those wartime gov-
ernment guidelines for
disabling shortwave sets to
write and enlighten us. No
one responded back then,

but perhaps someone will
now. If you have information
about this issue, how about
contacting me? I'll be de-
lighted to print your
recollections in this column.

FINAL ASSEMBLY
AND TEST

After cleaning and re-
installing the knobs, tuning
dial, and dial pointer, all |
had left to do before the
S-19R could be fried out
was to add a line cord. The
old one, dangerously
cracked and deteriorated,
had been removed early in
the restoration project.

1 wish | could tell you that

| I'd been able to dig up a

perfect period replace-
ment for the cord, but I'm
not even sure what the
original looked like. The
clumsy solder joints and
shreds of previous wiring at
the set’s cord connections
indicated that the deterio-
rated cord had itself been
a replacement. So | satis-
fied myself by installing a
length of modermn black zip-
cord having an innocuous
molded plug.

When i first turned the set
on, not a sound came forth,
My heart sank because the
set had played a bit when |
fried it out prior to dis-
assembly. | figured that |
must have messed up the
speaker wiring after all, per-
haps burning out the unit in
the process. Then | realized
that the problem could just
as well be dirty contacts on
the phone jack’s speaker-
muting switch.

That hunch was correct,
since shorting out the
switch with a clip lead im-
mediately brought the Sky
Buddy back to life. | could
hear activity on all bands
and, since | was hooked up
to a good antenna, | even
pulled in several foreign
shortwave stations.

Performance was lack-
luster, however, particularly
on the broadcast band—

where | definitely was not
receiving the full comple-
ment of local stations. The
funing in that band also
seemed a little broad, and
signals were weak. A bad IF
stage maybe? Only further
testing will tell!

READER COMMENTS

Now that the Sky Buddy
restoration has been run-
ning for a while, some
reader comments have
started to come in, and |
have room for a couple of
the letters here. To start off, |
was pleased to receive a
note from Alan Douglas, au-
mpr of the very important
three-volume reference set,
Radio Manufacturers of the
19205 (published by Vestal
Press, Vestal, NY, and avail-
able from most major
sources of antique-radio lit-
erature).

‘In his communication
(which was typed on a re-
production of Atwater Kent
Manufacturing Works sta-
tionary dating from the
early 1900%)), Alan pointed
out that the yellow deposit |
had reported cleaning
from the S-19R' IF transfor-
mers and other metal parts
(October, 1992 issue) could
very well have been a
compound of cadmium.,
Cadmium plating of steel
parts, he went on to point |-
out, began about 1930 and
has been common ever
since.

Cadmium plating nor-
mally has a bright metallic
look, but after long-term ex-
posure to the atmosphere,
cadmium oxide (brown)
and/or cadmium suifide
(yellow) deposits can form
on the surface. When
cleaning off such deposits
during restoration projects,
extrerne caution should be
used because cadmium is
a poisonous substance and
inhaling its dust can be
quite dangerous.

Many thanks fo Alanfor

(Continued on page 91)




By Jeff Holtzman In past columns, | have
recommended buying as
much computing muscle as
you can possibly afford.
However, in a letter that |
recently received, reader T
G: chides me for being too
gung-ho with those recom-
mendations. Perhaps he is
right. It is possibie to get by
with less. But getting by is
not the issue. | don't recom-
mend purchasing powerful
computers for the sake of
ownership. I'm not advocat-

The XT
Syndrome

Fig. 1. In just a few years, all-digital global communications
networks and high-powered personal computers will totally dwarf
the already tremendous changes of the past 30 years in the fields
of communications, consumer electronics, computers, and
entertainment.

ing some high-tech form of
conspicuous consumption.

My reason is simple: it takes
a lot of power to deal with

what Il call “rich data.”

RICH DATA

Computer users who
have never used a Macin-
tosh, an Amiga, a NeXT
station, a workstation run-
ning Motif or Open Look, or
a plain old PC running Win-
dows may have trouble
imagining computer
screens displaying anything
but 80 x 25 screens of text.
Consequently, that type of
user has trouble imagining
why anyone would want to.

AericanRadioHistorvy. Com

And because said user has
undoubtedly paid signifi-
cant dues in mastering a
program or two (DOS Word-
Perfect or 1-2-3, for
example), he or she resists
change in direct proportion
to the effort expended in
paying those dues—not to
mention the status earned
thereby.

There’s a significant prob-
lem with that world view:. It
assumes that computers
are here simply to improve
the efficiency of common
procedures—such as writ-
ing letters to the editor. Of
course they do that, but
they also open'up a whole
new world of experience
that has no analog in past
experience. Think about
video games. Think about
the kind of show that you
get at a good planetarium.
Think about the effects that
you see in movies like Roger
Rabbit and Terminator 2.
Think about what compos-
ers like Todd Rundgren and
Philip Glass are doing. Think
about fractal graphics.
Think about desktop pub-
lishing (which didn't exist ten
years ago). Think about
desktop-video production
(coming in a big way in the
next few years).

Those phenomena have
one thing in common:
They're all built around rich
data: gobs of formatted
text, high-resolution true-
color graphics, animation,
recorded and synthesized
sound, and full-motion vid-
eo. Like it or not, rich data is
here tfo stay. The “"MTV gen-
eration” simply demands it.

Those demands are tear-
ing down the wall that's
dividing education and en-
tertainment. Some use the
term “infotainment” to de-

COMPUTER BITS

scribe these rich new forms
of information.

A DIGITAL WORLD

We're already living in a
digital world; it's only going
to become more so. Tech-
nologies including High
Definition Television (HDTV)
and ISDN are going to
make a big difference dur-
ing the next decade. You
may have heard of ISDN.
Officially, the acronym
stands for Integrated Ser-
vices Digital Network, but
due to inferminable delays,
wags have for years sup-
plied alternate expansions:
e.g. It Stiil Does Nothing.

However, that is chang-
ing. Some analysts think that
ISDN will be availabie to
more than 50% of tele-
phone subscribers by the
end of 1993—litlle more
than a year from now. We'll
have to buy new phones,
and they'll be expensive at
first. But we'll be able to
throw away our modems,
install a cheap digital port
{somewhat like an RS-232
card), and get 27 times
better performance than a
2400 bps modem. We'll
also get videophones,
cheap. Talk to Grandma
during the holidays, et her
see the kids.

We're going to need
even greater bandwidth
than ISDN can provide to
purchase and download
videos on demand. Pilot
sites on both coasts alreagy
provide that type of service.
in the business environment,
presentations have evoived
rapidly over the past few
years to include fancier
and fancier graphical ele-
ments. That trend is likely to
continue by adding sound,
simple animations (e.g.,
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Now you can

get a ham license
without a Morse
code test!

All About Ham
Radio by Harry
Helms tells you how. It covers what ||
hams do. .. how to select equip-
ment and antennas. . . using packet
radio and ham satellites. . . operat-
ing procedures. . . and contacting
hams in foreign countries! Also
includes an introduction to radio
theory and electronics. Start talking
to the world today! Only $19.95.

LISTEN!

Listen to history as ||
it happens via
shortwave radio!
Shortwave Listening
Gasdebook by

Harry Helms tells
you all about the shortwave bands,
when and where to listen, reception
patterns, and how to select the
shortwave radio that's right for you.
It also profiles major world broad-
casters. Includes hundreds of
frequencies for stations worldwide
and times to hear them. Just $16.95.

' BUILD!
The Forrest Vims
Engineer’s Notebook
8 by Forrest Mims
™ (who else?) includes
R hundreds of
applications circuits using today’s
| most popular linear and digital ICs!
Forrest includes complete data for
each IC, such as pin connections,
logic tables, waveforms, & more! ||
If you experiment with ICs,
you gotta get this book!
A steal at $14.95.

You can get HighText books at
your favorite technical bookstore,
electronics parts dealer, or radio
equipment dealer. Or order direct
from HighText! Include $3 per
book for shipping ($4 Canada,
$5 elsewhere), CA please add sales
tax. U.S. funds only please. |

HighTaxt

publiications Inec.

I‘ San Diego, CA 92121 J

| 7128 Miramar Road, Suite 15L

projected sales growth),
and video clips. Clearly,
that environment demands
powerful computers to ac-
complish anything beyond
mindless data entry.

Factories need to collect
data, predict and schedule
maintenance activities, and
alert management 1o in-
ventory and manufacturing
problems. Workers need
on-demand video fraining.
A 30-second video (avail-
able instantaneously across
the network) detailing a
complex assembly pro-
cedure is Infinitely more
effective than five pages of
denise prose and static di-
agrams. Imagine receiving
a VHS tape or interactive
CD-ROM instead of printed
assembly instructions when
buying your child’s (or
grandchild’s) next bike.

Schools have unique
needs that far exceed the
capabilities of the Apple II's
and Cé4's that once prom-
ised salvation. ‘

TEACHER'’S PEST

Reader T G. mentions
“many middie-aged school
teachers. . . who only want
to write letters and perhaps
look at CompuServe,” and
then goes on to imply that
they don't need big 486'
with lots of RAM and hard
disk space. That's probably
frue. ’

It Is also regretiable. It is
regrettable both for the
teachers themselves and
for our society. | have sev-
eral school-age children,
and frankly | don't want
them to have those kinds of
teachers. | want my kids to
be taught by war-scarred
veterans who've been fried
by fire, who've lived to tell
about it, and who are ea-
ger for more, | want my kids
to experience, first-hand,
the new possibilities that
these technologies are
opening up. | want my kids
to experience the frustra-
tions and the joys of using

these tools. It's good train-
ing, both professionally and
personally.

That “middle-aged
schooi teacher” type of
complacency is on the way
out. Businesses like GM, IBM,
Digital, and countiess others
are frimming the fat. Com-
panies large and smali are
releasing those who never
showed enough initiative to
learn new things, to rein-
vent themselves, to improve
their worth to the company.
| only wonder how theyll
get new jobs when their
skills are five, ten, and even
twenty years old.

Nonetheless, education
will follow, and soon. If the
public institutions don’t get
with the program, expect
greater and greater num-
bers of private institutions o
take over. Washington is al-
ready talking about
education credits that can
be applied to both public
and private schools.

The U.S. has supported a
“secure,” complacent way
of life for the past 60 or so
years, However, that ostrich

- aftitude has come back to

haunt us. The old ways were
good enough, so we didn't
modernize our steel plants,
our semiconductor fabrica-
tion, or our educational
systems. Now we're paying
the price. We didn't mod-
emize, so the Pacific Rim
countries surged ahead.

The solution is not to try to
regain dominance in par-
ticular industries. The world
is much too compiex for
that, But that's a topic for
another time. For now, don't
let anyone fool you, The
world is going digital. Every-
thing will be available in
digitai form. You need lofs
of computer power to re-
trieve, create, and
manipulate rich data.

It's scary, and it's hard. But
even the smallest successes
are satisfying. And a big
success will let you leave
your mark on the world.

AmericanRadiadictoe 00 ‘'
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o, Give a “Friend

a Year of
‘Electronics

& L1111 this Christinas 4

Does fighting the crowds at Christmas short-
circuit your holiday fun? Don’t blow a fuse this
year. . .for the friend who shares your love of
project-oriented electronics — or a youngster
who may need only a spark to ignite a life-long
interest — give a gift subscription to Popular
Electronics.

Popular Electronics readers get the know how
they need to build exciting, educational, and

'Y aportable frequency counter. . .a shortwave
converter. . .a stereo graphic equalizer. . .even
a robot!

PLUS. . .Gizmo, our honest and straight-shoot-
ing review of the latest consumer-electronics
gear. . .Market Center, featuring mail-order
merchants that are ready to help you in all your
hobby activities. . .articles and columns cover-

~ing every aspect of the electronics hohby —
__including antique radio, shortwave listening,

ham radio, computers, scanners, circuit de-

~. “sign, and more!

Popular Flectronics

)

SAVE MONEY. . .A great gift to receive, Popular
Electronics is also a great gift for you to giv
The Special Holiday Rate saves you $23.05* off
the newsstand price on each gift. You can save
another $23.05* when you start or extend your

with a friend this Christmas.

Send no money, unless you prefer. We'll be glad
to bill you in January, next year. Just take a
brief moment to go over your gift list and make
sure you haven't forgotten anyone who might
appreciate the many benefits of Popular Elec-
tronics. Then write the names on the attached
Gift Certificate and mail it back in the post-
age-paid reply envelope. . .we’ll take it from
there!

Your friends will receive a handsome gift an-
nouncement card signed with your name just

before Christmas. And &ll through the new year i Z '
they'll remember and appreciate your thought- —~ 7

ful gift! So don’t blow a fuse. . .take it easy and
enjoy the holidays. Give Christmas gifts of Pop-
ular Electronics!

*Basic sub rate—1 yr/$21.95
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By Charles D. Rakes

UJT Circuits
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CIRCUIT CIRCUS

his visit, we are featuring

several circuits built
around the unijunction tran-
sistor (or UJT as it is
commonly calied). The UJT
is a two-layer, three-terminal
PN device that has two
bases (B1 and B2) and a
single emitter (known as the
gate). If you're relatively
new to electronics or just
haven’t crossed paths with
the UJT, then the following
circuits just may spark an
interest in using this device
in some future circuit or
project.

RELAXATION
OSCILLATOR

Figure 1 shows a UJT con-
figured as a relaxation
oscillator. In that circuit, the
positive supply voltage is
connected to B2, while the
negative side of the supply
is connected to B1. The
emitter terminal is con-
nected to the junction
formed by timing capacitor

Fig. 1. In the relaxation
oscillator, B2 is connected to
the positive supply rail
through R2, while BI is
connected to the negative
side of the supply, and its
emitter terminal (commonly
known as the gate) is
connected to the junction
formed by timing capacitor
CI and potentiometer R4
(which ties the emirter to the
positive-supply rail).

C1 and potentiometer R4;
R4 ties the emitter to the
positive-supply rail. When
the emitter voltage is below
the trigger level of the UJT,
the impedance between its
emitter and B1 is very high.
But when the emitter volt-
age rises to the trigger
level, the impedance be-
tween the emitter and B1
drops dramatically.

At the instant that power
is applied to the circuit, the
voltage across C1is near
ground. As time passes, the
voltage across C1 rises.
When the charge on C1
reaches the UJT's trigger
level, 1 turns on, discharg-
ing C15s stored energy into
B1's negative-return resistor,
R3, producing a fast-rising
pulse at B1. At the same
instant, the resistance be-
tween B2 and ground is
lowered, causing a similar
but opposite (negative)
pulse at B2. After C1 has
discharged, the cycle starts
over.

The basic UJT circuit in
Fig. 1 can supply output
signals for a number of ap-
plications. It may be used
as a clock generator, a
timer circuit, a sawtooth
generator, or a positive- or
negative-pulse generator.

MODIFIED RELAXATION
OSCILLATOR

Our second UJT circuit,
shown in Fig. 2, is a slightly
modified version of the
basic relaxation circuit
shown in Fig. 1. A small 8- or
16-ohm speaker replaces
B1's ground return resistor
(R3). while a three-position
switch ($1) and three ca-
pacitors (C1-C3) replace

+9-16V

Fig. 2. In the modified
relaxation oscillator, an 8- or
16-0hm speaker replaces R3,
while a three-position switch
(S1) and three capacitors
(C1-C3) replace CI.

C1in Fig. 1. The switch/
capacitor combination is
used to set the oscillator to
operate in one of the three

PARTS LIST FOR THE
RELAXATION OSCILLATOR

RESISTORS

(All fixed resistors are Y4-watt, 5% units.)

R1—6800-ohm
R2—270-ohm
R3—22-ohm

R4—100,00G-ohm potentiometer

ADDITIONAL PARTS AND MATERIALS

C1—0.1-pF, ceramic-disc capacitor

QI1-—2N2646 or similar unijunction transistor

Perfboard materials, enclosure, 9-16-volt power source, wire,

solder; hardware, etc.

AmericanRadioHistorv. Com




PARTS LIST FOR THE
MODIFIED RELAXATION OSCILLATOR

RESISTORS

(Al fixed resistors are Ys-watt,

R1—3300-0ohm
R2—270-ohm

5% units.)

R3—25,000-ohm potentiometer

CAPACITORS
C1—0.1-pF ceramic-disc

C2—1-pF, 25-WVDC, electrolytic
C3—10-20-uF, 25-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS
Q1—2N2646 or similar unijunction transistor

S1—SP3T switch

SPKR1—S8- or 16-ohm speaker

Perfboard materials, enclosure, 9-16-volt power source, wire,

solder, hardware, etc.

frequency ranges offered
by this circuit. That switch/
capacitor combination
serves as a coarse frequen-
cy adjust. Fine-frequency
adjustments for this circuit
are made via R3, a 25k
potentiometer.

When $1is in either the A
or B position, the circuit
functions as a variable, au-
dio-frequency oscillator.
When $1is placed in the C
position, the circuit oper-
ates as a metronome. The
circuit’s frequency of opera-
tion can be reduced by
increasing the values of ei-
ther C3 or R3.

+6-16V

AAA,

AAA

Fig. 3. Linearity in this
version of the relaxation
oscillator has been improved
by adding a separate
charging source. By using a
higher source voltage to
charge the timing capacitor,
the entire sawtooth waveform
period occurs during a
smaller percentage of the
total charging voltage.

IMPROVED-LINEARITY
| RELAXATION
OSCILLATOR

Our next UJT entry, see
Fig. 3, takes the basic Fig. 1
circuit a bit further—adding
a separate charging
source to improve output
waveform linecrity. In any
RC charging circuit that's
not driven by a constant-
current source, linearity is
always better at the begin-
ning and deteriorates as
charging progresses.

By using a higher source
voltage, the timing capaci-
for charges more rapidly,
thereby improving the lin-
earity of the output
sawtooth waveform. The
higher voltage won't
damage the UJT because
the voltage at the emitter
never exceeds the UJT’s trig-

RESISTORS

R1-—4700-ohm
R2—270-ohm
R3—47-ohm

PARTS LIST FOR THE
IMPROVED-LINEARITY RELAXATION OSCILLATOR

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

R4—100,000-ohm potentiometer

ADDITIONAL PARTS AND MATERIALS

Q1—2N2646 or similar unijunction transistor

C1—0.01-0.22-uF, ceramic-disc capacitor

C2-—25-uF, 25-WVDC, electrolytic capacitor

Perfboard materials, enclosure, 6-16-volt and 35-volt power
sources, wire, solder, hardware, etc.

—» +20-25V ‘
D1
6V 7
ZENER
R3
270Q
——MA——— —T 12V
; |
Q3
I e % 2N3904
mi | o |
«
B =
l R4 $ RS
C1 47Q < 10K
‘L—’] 1-100 Baas

Fig. 4. In addition 1o the constant-current charging source used
in the previous circuit, this one throws a buffer stage into the
game, allowing the circuit to drive low-impedance louds.

PARTS LIST FOR THE l
CONSTANT-CURRENT RELAXATION OSCILLATOR

SEMICONDUCTORS

Q1—2N2646 or similar ugijunction transistor
Q2—2N3906 general-purpose PNP silicon transistor
Q3—2N3904 general-purpose NPN silicon transistor
D1—6-volt, V2-watt Zener diode

RESISTORS

(All fixed resistors are Ya-watt, 5% units.)
R1—3300-ohm

R2—10,000-ohm

R3—270-ohm

R4-—47-ohm

R5—10,000-0hm

R6—50,000-ohm potentiometer

ADDITIONAL PARTS AND MATERIALS

C1—0.01-100-w.F, see text

Perfboard materials, enclosure, 12- and 20-25-volt power
sources, wire, solder, hardware, etc.

ger voltage, which is clways | CONSTANT-CURRENT
less than the operating volt-| RELAXATION
age applied to B2. OSCILLATOR

The circutt in Fig. 4 adds a |
constant-current charging
source and a buffer stage
to the basic UJT circuit in
Fig. 1. In the Fig. 4 circuit,
Q2, D1, R1, and Ré form a
simple constant-current
regulator. The level of regu-
lated current is set by the
values of R1 and Ré. Tran-
sistor Q2’s collector supplies
the constant charging cur-
rent to C1, whose value is
selected for the desired fre-
quency range. The value of
C1 can range from .005 to
| (Continued on page 90)
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By John J. Yacono

RF Bulbs

Popular Electronics, January 1993
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THINK TANK

he topic for this month,

about a new light-bulb
technology, was inspired by
a letter that I'll present
shortly. It just goes fo show
you there will always be a
better "mouse trap” waiting
o be invented. Perhaps we
should re-think the wheel?

After we discuss the func-

fioning and features of the
new light, we'll explore a
general mix of correspon-
dence, including the

SEALED BULB

BASE WITH
RF TRANSMITTER

Fig. 1. The small coil
transfers RF energy from the
transmitter in the base to the
gas in the bulb.

“simplest, simplest” head-
light reminder, a request
from one reader answered
by yet another, and advice
about circuits that have ap-
peared here before. Now
lets discuss this new light
under the sun,

A BRIGHT IDEA
Just yesterday, | saw an
interesting new product on

V. it was a “radio” light
bulb. The globe of the bulb
was removed (apparently it
wasn't hot) during the show
to reveal a thread-spool-
like inductor made from
heavy-gauge wire (see Fig.
1. 1 would like to know how
this device works and would
appreciate any help on
this.

—Lloyd J Crisp, Metairie,
LA

I'd be glad fo pass along
what | know obout the new
bulbs. However, it is impor-
tant fo point out that these
bulbs are in the prototype
stage and may never be
commercially available, As
to the bulb, it consists of an
RF transmitter (located in
the unifs base) and a
sealed bulb of gas with an
internal fluorescent coating.
The sealed bulb has a de-
pression on one side (kind
of like a finger-hole in a
bowling ball) to accommo-
date an inductor on a
cylindrical form that pro-
trudes from the base, as
you mentioned. The coil
couples the RF energy pro-
duced by the fransmitter to
the gas within the bulb. The
RF frequency, the gas mix-
ture, and the coating have
been selected so that the
RF energy ionizes the gas,
causing the coating to radi-
ate light. _

The bulb has some great
advantages over other fluo-
rescent designs, let alone
incandescent units. Since
their are no filaments fo
burn out, the bulb’s estimat-
ed lifetime is about 30
years. As they don’t require
the slightly inefficient step-
up transformers used in
other fluorescent schemes,
they conserve energy and
are less expensive to oper-

_AmericanRadinHistaory Com

ate. By virtue of the coating
and gas mixture, the bulbs
emit a more complete
spectrum of light, reducing
(perhaps .eliminating) eye
strain for those sensitive to
other forms of fluorescent
lighting. To summarize, they
are a nearly 100% efficient,
longer-lasting, healithier,
cost-effective alternative to
anything else we have.

As for me, | have only one
concern about these “super
bulbs:” it regards the RF
radiation they emit. With all
the fuss people are making
lately about being inciden-
tally radiated (by power-
distribution lines, household
wiring, and appliances),
how safe are these small
RF-transmitters? | don't
know myself, and | would
appreciate hearing from
anyone with input on the
matter.

By the wawy, this idea is not
totally new. It was originally
conceived by Nicola Tesla
who thought it might be
possible to beam energy
directly to bulbs and other
devices without wires.

A WINNER

A recent issue told of
“one of the simplest” and
also the “simplest” head-
light reminder. Well, here is
an even simpler “simplest”
(see Fig. 2). To install it, sim-
ply tap into the driver-side,
dome-light switch (which is
a grounding switch) and
into a positive parking-light
line and connect a me-
chanical buzzer to them. To
make the connection you
will probably need a cou-
ple of feet of wire and a
couple of connector
clamps.

While | have used this
circuit for years, my 1990




Nissan pickup had this
warning system from the
factory.

—Walt Wheelock, Glen-
dale, CA

I've received dozens of
headlight-reminder circuits
in response to the column
that you've menfioned.
Your’s has been chosen to
appear because it is the
simplest one with the high-
est number of good
features. Among its dis-
tinguishing characteristics
are: one-part design, it
turns off when the door
closes fo further preserve
battery life, and it warns
you even if just the parking
lights are on.

BZ1
MECHANICAL
BUZZER
70 PARKING
LIGHT LINE
TODOOR
LIGHT SWITCH

Fig. 2. Can a headlights-on
reminder get any simpler
than this? If you think so
then write in.

The other circuitfs I've re-
ceived had one or two of
those features, but not all of
them at once. Since you
were able to distinguish
yourself from such a large
group of readers I've decid-
ed fo send you a little
something extra with your
book. Its the special
MC1010 chip mentioned in
the first Think Tank column |
wrote. They are hard tfo find
since Motorola no longer
supports them, so I though
you might like to have the
litfle novelty to add to your
Jjunkbox. You've earned it.

IMPROVING
CONDITIONS

First I'd like to thank you
for providing me and many
other readers with informa-
fion and projects that have
often proved to be just
what | needed.

Winter may now be here,
but the air-conditioning

season will be upon us be-
fore you know it. And as
those who live in two-level
dwellings (as | do) know,
when you use air con-
ditioning, the upstairs is
often warmer than the
downstairs due to hot air
rising and cool air sinking. In
my own case, that situation
is aggravated by the ther-
mostat, which is located
downstairs. As the lower
level cools more rapidly
than the upper level (wth
lower-level temperature
causing the air-conditioner
to shut down prematurely),
the upper level is always
unbearably warm.

In an attempt to preempt
that annoying situation, |
have concluded that what |
need is a way to automat-
ically control a circulating
fan so that it cycles on for
perhaps ten to fifteen min-
utes every hour, thereby
maintaining a consistent
temperature throughout the
structure. And if a variable
on/off cycle were to be
designed into the control
circuit, so much the better!
Unfortunately, I'm not the
designing kind. But, my
guess is that such a circuit
could be built around a
pair of 555 and a relay(?).

If you think this circuit
could be of interest to your
readers, I'd look forward to
your reply in a future install-
ment of Think Tank.

—Jon Hauko, Acworth,
GA

One alternative is to use
something based on the
558 quad monostable timer
(see the November and
December instaliment of
Think Tank for more informa-
tion on that chip). Anofher
way to go is to use a limited
version of the circuit pre-
sented by this next reader.

IN THE DOG HOUSE
This circuit (shown in Fig.
3) can be used in almost
any situation to keep the
temperature within a cer-

Go ahead,
put on some we|ght

Holder. A langtime favorite for circuit board

the 372 now comes with our redesigned 300

Intraducing the impraved 372 Circuit Board

work,

bose. A new, potented, intemol modification to the 300 split ball locking mechanism
allows it to hold twice as much weight as ifs predecessor. Of course, the 372 sfill

comes with the industry’s best circuit baard

holder, the PanaVise 315, which can

hold PCBs up to 12 inches wide (ug to 28” with 30" 318 Accessory Cross Bors.)

You con even hondle multiple boards when

you use additianal 316 Circuit Board Arms.

The new PanaVise 372 Circuit Baord Holder. When circuit boords ore your business.
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Fig. 3. Here's a complete cycling heating and venting system for
any small enclosed space.
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Fig. 4. This circuit can be used to test 555 timer IC's for proper
functioning. However, does the circuit need to be modified for its
own proper operation?
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Fig. 5. This recording control relies on the doubled minimum
saturation voltage of the Darlington pair to keep from turning off.

tain range. | use it in a
doghouse for year-round
temperature control. (My

wife made me do it) It can
be easily reconfigured to
meet many needs.

Switch $1is a mercury
switch located in an old
thermostat assembly that
mounted in the dog house.
You can adjust the temper-
ature range by adjusting
the angle of the bulb on
the cail.

When building your own
control units, make sure the
contacts of relay K1 exceed
the current draw of the
fan(s) and lamp that you
use. Mine were old comput-
er-cooling AC fans that
were on hand. Neon lamps
were used instead of noise-
suppressing capacitors for
no special reason. It just
looks neat when the fans
go off and the neon bulbs
flash. Just be sure to use
enough neon lamps for
your fan motor(s) or the
counter EMF will burn them
up.

The heating lamp, a reg-
ular 60-watt light bulb,
should be mounted in rela-
tion to the thermostat coil
o give the desired time you
want the area to receive
heat. Mounting it far away
from the thermostat will al-
low more hea* fo escape
into the area; mounting it
closer will cause the relay
o switch on and off more
frequently.

—Jim Austin, Arlington, TX

You shouldn't feel awk-
ward about your circuit.
Your wife had a good idea
that another reader will
benefit from. Your book is
on the way.

SOME MODIFICATIONS

1 buitt the 5§55 timer tester
(Think Tank, October 1991)
shown in Fig. 4, but could
not make it work until |
changed R3 from 330-ohms
to 9500 ohms. All other
parts in my unit are very
close to the indicated val-
ues. It now works quite well
and is very useful.

| really enjoy Think Tank |
Keep it up.

—Howard Fogle, Ka-

tonah, NY

AmericanRadioHistoryv. Com

Thanks for the informa-
tion. The problems you've
experienced could be due
fo the fact that you used
parts other than those origi-
nally specified in other
places in the circuit.

DOUBLE TROUBLE

| found Andy Barfield’s
Telephone Recording Con-
trol circuit (from August,
1992, and shown in Fig. 5)
and your comments about
it interesting. The reason
that Q2 “doesn’t shut itself
off by reducing current flow
through R3" is that the Q2
collector-emitter junction
does not achieve fult sat-
uration. The saturation
voltage will remain just
above the minimum base-
emitter forward barrier po-
tential of Q2 (about 0.6V).
Thats because the satura-
fion voltage is slightty
greater than the sum of the
2 base-emitter forward bar-
rier potentials (@bout 1.2V).
The circuit is thus a sta-
bilized self-limiting linear
amplifier.

This phenomenon usually
presents a common prob-
lem when using Darlington-
pair fransistors. For example,
in low-voltage motor-con-
frol circuits, such as in a
microcassette recorder,
which uses only 3 volts, the
high saturation voltage of
Q2 could result in a slowing
of the motor, and distorted
sound on playback. It may
be possible to give Q2 a
little extra “boost” to reduce
the collector-emitter satura-
fion voltage by connecting
a large-value resistor be-
tween the positive output of
the bridge, and the collec-
tor of 1.

The value of the resistor
should be low enough to
provide Q2 with the extra
base-emitter current re-
quired for collector-emitter
saturation of about 0.1 volt
with a bridge output of 5
volts. However, it should not

(Continued on page 91)




By Don Jensen

Targeting the
World

DX LISTENING

here’s an easy way, and

a hard way, o do most
things. And there is some-
thing to be said for each
approach. As a shortwave
listener, doubtless you have
your goals. [t may be to
hear as many different sta-
fions as you can. Or,
perhaps, the challenge is to
tune in a certain as-yet
unheard broadcaster half a
world away.

7490 mHz

41 METER BAND

This station sticker is sent, along with a QSL card. to those
SWL’s who report hearing WICR, a new US shornwave station.

For many beginning SW
DX listeners, the self-se-
lected target is to tune in,
and then collect QSL-card
verifications from at least
one world-band station on
each of the continents.
While an interesting goal, its
not too difficult to achieve
in this age of super-high-
powered shortwave frans-
mitters. With a bit of effort
and some time, one can
accomplish that even with
a fairly unsophisticated re-
ceiver.

But logging all con-
tinents—Africa, Antarctica,
Asia, Australia/Oceania, Eu-
rope, and North and South
America—can also be a
very difficult task if you limit
yourself o other stations in

| those areas, such as low-

powered, domestic, or
home-service shortwave
broadcasters.

When it comes to HAC
(Heard All Continents),
there’s an easy way, and a
hard way. So, for beginning
SWL and veteran DX'er
alike, here are some dif-
ferent ways to accomplish
that HAC goal. There are, of
course, many other stations
that would fit the bill, as
well. The following is just a
sampling:

AFRICA:

Egypt—FRadio Cairo
shouldn't be difficult as a
starter. For years, this North-
African SW'er has been a
regular on 9,475 kHz during
the evening hours. You will
find it eqsily if you tune in
shortly before 0300 UTC,
when its Arabic-music pro-
gramming is a dead
giveaway. English program-
ming begins on the hour.

Angola—Emissora Provin-
cial do Lobito, a difficult
cafeh, is one of the seldom-
heard regional stations
from this southern African
country. It has been logged
with Portuguese-language
programming in the east-
ern US. on 7,151 kHz at
around 2230 until 2304 UTC
sign off. It relays the Radio
Nacional service, but has
been heard with a local
identification for Radio
Emissora Regional Lobito at
about 2240 UTC.
ANTARCTICA:

Well, there are only two
shortwave stations that

Dodioblictary Com

have operated from this
frozen “bottom-of-the-
world” continent, so the
choices are limited. The
easier of the two is clearly
the Argentine Army’s Radio
Nacional Arcangel San
Gabriel, LRA36, at Base Ant-
artida Esperanza {which
franslates from Spanish as
Antarctic Base "Hope”).
When it is on the air, which it
is periodically, it can be
heard with quite good sig-
nals at times on 15,475 kHz,
in Spanish from 2100 to
2300 UTC.

The other Antarctic SW
station, which has been
logged even more spo-
radically in North America,
is the American Forces Ant-
arctic Network station at the
U.S. research station at
McMurdo. Programming is
mostly local-deejay pop-
music shows. The frequency
is 6,012 kHz, and seems best
heard from around 100 to
1200 UTC when it is active.
ASIA:

China—FRadio Bejing is
hard not to hear. This is one
of the world’s major short-
wave broadcasters, and it
operates many transmitters
on many different frequen-
cies. Look for their English
programming, which is
beamed to eastern North
America at 0000-0100 UTC
on 9,770 and 11,715 kHz;
and to western North Amer-
ica on 0300-0400 UTC, on
the same two frequencies,
plus 9,690 kHz.

Bhutan—Bhutan Broad-
casting Service, from
Thimpu (the capital city of
this tiny Himalayan king-
dom), is a prize catch for
any DX’er. It has been
heard as far east as On-
fario, however, at around
1300 to 1345 UTC, or later,
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on 5,025 kHz.
AUSTRALIA/OCEANIA:

Australia—Radio Aus- -
fralia is a good choice,
since it operates with de-
cent power from about
0000 to 0400 UTC on 21,740
kHz; 0400 to 0830 UTC on
15,240 kHz, and 0830 to
1500 UTC on 9,580 kHz.

Bougainville—Site of a
bloody battle during WW2,
Bougainville is part of the
far-flung island nation of
Papua, New Guinea. But
the local inhabitants are in
a state of rebellion against
the distant government. The
clandestine SW station,
Radio Free Bougainville has
been heard with some diffi-
culty by North American
DX'ers on 3,880 kHz, be-
tween about 0800 and
1100 UTC.
EUROPE:

Italy—The choices for an
easy European logging are
many. I've selected ttaly’s

RAl, Radiotelevisione Ital-
iana, whose English
programming is beamed to
North America at about
0100 UTC on 9,575 or 11,800
kHz.

Scotland—There are no
licensed shortwave stations
in this northern part of the
United Kingdom, but there

| are a couple of now-and-

then illicit "pirates” on the
air. One whose low-power
signal has been known to
jump the Atlantic is
Weekend Music Radio,
which uses different fre-
quencies at different times.
One frequency that you
might try is 15,044 kHz on
the weekends at around
0100 UTC.

NORTH AMERICA:

United States—While
there are a number of dif-
ferent shortwave voices that
could quadlify as easily
heard, one of the newest
on the air is a relatively
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All About Ham Radio by Harry Helms,

AAGFW, tells how to get your codefree
ham license and talk to the world.
In over 300 pages, you'll learn about:

* ham television

» packet (computer-to-computer) radio

« using ham radio satellites |
* contacting stations in foreign countries |

and many other exciting topics explained !
in a friendly, humorous style without a lot |
of math and or technical jargon. If you've |
been wanting a ham license, this is the
book you’ve been waiting for!

Only $19.95 at bookstores and radio

equipment dealers. Or order direct from
HighText! Add $3 shipping ($4 to Canada, |
$5 elsewhere). CA please add sales tax. |
U.S. funds only please.

HighTaxt

publications Inc.

7128 Miramar Rd.. Suite 15L

San Diego, CA 92121

small religious broadcaster
with a big signal, WJCR
World Wide in Upton, Ken-
tucky. Try for this one at
almost anytime on 7,490
kHz.

Canada—CKFX in Van-
couver, British Columbia,
operates on 6,080 kHz with
a mere 10 watts of power. It
is a fough log in most of
North America. Your best
chance for hearing this one
would be during the wee
hours of the morning be-
tween midnight and dawn.
SOUTH AMERICA:

Ecuador—Fiat out, the
easiest way to log South
America is HCJB in Quito.
There is a good chance
that HCJB will be for most
beginning SWL's what it was
for me nearly 46 years ago,
the first shortwave station
we ever heard. But if you
havent found it yet, try tun-
ing 9.745 or 15,155 kHz
between 0030 and 0500
utcC.

Surinam—Radio Apintie
on 5,006 kHz has been an
extremely tough logging for
more than a few years. It
has been running a mere
50 watts of power in a noisy
area of the 60-meter band.
But it was heard not too
long ago in the eastern U.S.
at around 0400 UTC.

Its up 1o you whether you
want to try the easy or hard
path to HAC.

IN THE MAIL

Your letters are always
welcome. What are you
hearing on the shortwave
bands? What are your fa-
vorite stations or QSL's? Do
you have questions or com-
ments about SWLing? Drop
me a line in care of DX
Listening, Popular Elec-
tronics, 500-B Bi-County

*Credits: Dan Ferguson, VA;
Bob Padula, Australia; Fred Bar-
kiey, Richard Langley, Canada;
Art Magnussen, MN; North
American SW Association, 45
Wildflower Road, Levittown, PA
19057.

meoricanPadinblictary Caom

Bivd., Farmingdale, NY
11735.

Jack DeAntonio of Coral
Gables, FL, has an opinion
question for me. "What,” he
asks, “do you think is the
most significant thing that
has happened to SWLing in
the past few years?”

Unquestionably, Jack, it is
the drastic and dramatic
changes that have oc-
curred in shortwave
broadcasting within the for-
mer Soviet Union. With the
disappearance of the old
monolithic USSR, with its
huge, centrally directed
broadcasting apparatus,
shortwave radio has been
furned on its ear.

Within the new “com-
monwealth,” there remain
hundreds of high-powered
SW transmitting facilities
and no central controlling
organization. What we now
are seeing are all sorts of
new broadcasting opera-
tions, using the existing
stations. Some have been
leased to western religious
broadcasters. Some have
come on the air as fledg-
ling commercial stations.
There are all sorts of new
stations coming on the air.

Its a fun time o be
SWLling!

DOWN THE DIAL

Here are a couple of
eastern European stations
o tune for:

BULGARIA—Radio Sofia
has been reported with En-
glish programming from
0300 to 0400 UTC on 9,850,
11,720 and 15,160 kHz.

CROATIA—Zagreb’s
Croatian Radio features En-
glish-language news shortly
after 0600 and at 0800 UTC.
Try 9.830 kHz. They've also
been noted on 21,480 kHz

at about 1200 UTC.

UKRAINE—The Radio
Ukraine World Service, for-
merly "Radio Kiev,” can be
heard at various times be-
tween 0200 and 0730 UTC
on 15,195 and 17,690 kHz. B
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By Joseph J. Carr, K4IPV

Some More
Potpourri

SHIELD
F--"="=~"="7"7"7"77 )

HAM RADIO

rom time to time, | like

o take a look at my
mail bag and answer some
questions posed by readers.
This “potpourri” usually ram-
bles from one topic to
another, as does the actual
mail. But first, however, let
me say thank you for all of
the mail that l've received.
With only a couple of ex-
ceptions, the mail has been
running very positive. | am

-
N

.3pH
J2
RCVR
J2
RCVR

Fig. 1. These two 10-meter-plus LPF circuits, which are designed
to remove VHF signals that can cause receiver front-end
overload, can be made small enough to fit inside many
transceiver cabinets. The LPF in A is a two-section LC filter that
has a cut-off frequency in the 32-MHz region. The one in B is
simpler, but has a less steep roll-off characteristic above the cut-

off frequency.

glad that shortwave lis-
teners, monitor buffs, and
general electronics enthusi-
asts all find this column so
useful.

LOW-BAND VHF
SIGNAL'S

One reader complained
that the 15- and 10-meter
bands were compromised
by a local FM broadcasting

station (88- to 108-MHz
band). It seems that he

lived only a few blocks from
the FM “blowtorch,” and it
overloaded the front end of
his receiver. Many modermn
receivers do not have ferri-
bly selective front ends.
They use a wide bandpass
filter rather than peaked,
resonant circuits (which was
the former way of doing the
job). As such, some of those
“wonder-boxes” seem ea-
ger to overload in the
presence of strong local
signals.

The solution to the piob-
lem is the same as I've
harped on for many years:
use a lowpass filter (LPF)
with a cut-off frequency (FJ)
thats above the 10-meter
band, but sufficiently below
the frequency of the of-
fending signal that it is way
down the roll-off curve. All
hams should use some sort
of lowpass filter in the an-
fenna line in order fo
prevent TVI from your trans-
mitter (the "good neighbor
policy” is best).

However, I've seen some
cases where a lowpass VI
filter messes up the band-
pass fitters that are used in
the output circuits of mod-
ern solid-state rigs. As long
as both the output and
input have impedances of
50-ohms, and as long as
the entire system is imped-
ance matched, then the
filter should cause no harm.
But that ideal is seldom
reached in practical cases.

There have been some
problems when certain
brands of LPFs are used
with some transmitters. The
problems seem aggra-
vated when certain
antenna-tuning units are
used in the line as well. If

you want the receiver 1o be
less sensitive to all forms of
VHF signals (including chan-
nels 2-5 TV FM BCB, 6-meter
hams, and “low-band”
landmobile VHF-FM com-
munications stations), then
use a M filter in the output
of your transceiver.

However, if you are not
able to use such a filter
because of mismatch prob-
lems in your rig, or if you use
a separate receiver, then
fry one of the circuits in Fig.
1. Those circuits are 10-
meter-plus LPF's, and will
probably do the job. You
can make them small
enough tfo fit inside many
fransceiver cabinets on the
receiver side of the T/R re-
lay.

Of course, with a sepa-
rate receiver thats not a
problem. Build them in an
outboard shielded box and
be happy. The LPF in Fig. 1A
is a two-section LC filter that
has a cut-off frequency in
the 32-MHz region. The ca-
pacitors (C1-C4) should be
sitvered mica or NPO ce-
ramic-disc units. The
inductors can be either
store-bought (fry Digi-Key,
P.O. Box 677, Thief River Falls,
MN, 56701-0677; Tel.
1-800-344-4539) or made
from Amidon Associates
(P.O. Box 956, Torrance, CA
90508) toroidal cores. Try
Amidon’s T-37-6 (yellow)
core wound with ten turns
of #26 enameled wire.

The other filter is simpler,
but has a less steep roll-off
characteristic above the
cut-off frequency. It will
nonetheless work for at-
tenuation of FM signals. The
small 7.7-pF capacitors
should be either ceramic-
disc or tfubular-ceramic
units. The inductor can be
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Fig. 2. This HPF filter circuit can be used in cases where AM
broadcast-band interference is a problem.

wound on the same core
as above (Amidon T-37-6).
but requires 33 turns of wire.
Thats a lot of turns for a
T-37-size core, so use #30
wire. Alternatively, use a
T-50-6 (yellow) core, wound
with 29 turns of #26 wire.

In cases of AM broad-
cast-band interference, you
can use the circuit of Fig. 2
(which I've mentioned be-
fore in this column). I've had
good results using both the
T-50-2 (red) and T-50-6
(yellow) cores. In the case
of the T-50-2 core, only 26
turns of #26 wire are
needed.

By the way, when | give
wire sizes for filters, the wire
size is for reference only.
The filter will work the same
with other wire sizes if you
can get the right number of
turns on the form. It's the
turns count that counts, not
the size of wire (except in
fransmitters, where high
power is involved).

Remember, these filters
are for receiver applica-
tions only. The higher power
filters needed for fransmit-
ters use heavier duty
capacitors and much
heavier inductors.

WHAT’S THE “LAW OF
RECIPROCITY?”

Well, its not some flaky
New Age concept (George
Gurdieff notwithstanding),
but rather a property of
antennas. The “Law of Re-
ciprocity” concept means
that an antenna works on
receive exactly as it works
on transmit. In other words,

if it has 5.5-dBi gain on
fransmit, it will also have
5.5-dBi gain on receive. The
fransmit and receiver
azimuthal and elevation
patterns remain the same
in both modes.

There is no known case
where the Law of Re-
ciprocity for Antennas is
violated. The only case
where it looked like such an
Earth-shaking breakthrough
might have occurred
turned out to be a hoax. it
appeared in the April issue
of a popular ham-radio
magazine.

The Law of Reciprocity
does not, however, imply
that all antennas are “cre-
ated equal” in regaras to
the receive and fransmit
modes. It can be argued
that the major antennas
(dipoles, yagis, quads. and
verticals) are pretty nearly
matched with respect to
receiving and transmitting.
But that is not universally the
case: For example, the
small loop antenna is great
for small-space reception
of low frequencies (75-
meters down to VLF), but
fransmits for squat. I've used
a 24-inch square loop to
cut down the crud on 75-
meters by nulling out some
of the interference. That
scheme works well when
the interference is arriving
from an angie that’s dif-
ferent from the desired
station (it doesn’t work well
at all if your location lies in
a line that also passes
through both the interfering
and the desired station).

Another “dyn-o-mite” re-
ceive antenna that doesnt
work as well on transmit is
the Beverage antenna. This
claim may seem contradic-
tory because a Beverage is
similar to a long-wire beam
antenna. But the Beverage
works best on receive over
poor ground, and is thus
somewhat lossy for tfransmit-
ting. Its not a total bust,
however, and may have
more gain than a dipole,
but it doesn't work quite as
well on fransmit as receive.

SECOND RECEIVER

A little earlier, | men-
tioned that some hams use
a second receiver on the
HF bands. Why, you ask?
Well, there are several rea-
sons. DX'ers like to keep
frack of other DX oppor-
tunities on the band while
waiting their turn in a pile-
up. The second receiver

also makes sense when the
pile-up is on one frequency
(you eavesdrop on the
competition) and the DX
quarry is on a slightly dif-
ferent frequency.

To be maximally effective
the second receiver must
be at least as good as the
receiver in the transceiver.
One recent model that is a
very good radio is the R.L.
Drake (P.O. Box 3006,
Miamisburg, OH,
45342;513-866-2421) Model
R8. That American-made
radio receiver walks with
the best of them, and is a
pleasure o operate. | re-
cently test drove one and
was most pleased.

We welcome your letters,
comments, suggestions, etc.
Send all correspondence to
Ham Radio, c/o Popular
Electronics, 500-B Bi-Coun-
ty Bivd., Farmingdale, NY

11735. ]
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By Marc Saxon

A Couple of
Winners

SCANNER

SCENE

adio Shack’s Realistic

Patrolman PRO-2026
kicks off the new year with
a field goal. It consists of an
attractive mobile scanner
that reprises a feature we
always liked when it was
available—service search.
Pressing one of the five
front-panel buttons marked
POLICE, FIRE, AIR, WEATHER, Qnd
MARINE, instantly causes the
scanner to begin searching
(at 19 channels per second)

The new Radio Shack Realistic PRO-2026 offers service search.

all frequencies assigned to
the selected service. You
don't have to program
search frequency limits for
those services on any
bands.

The PRO-2026 has 100
memory slots, arranged in
five banks of 20 channels
each. The frequency range
is 29 to 54 MHz, 108 to 174
MHz, 406 to 512 MHz, and
806 to 956 MHz. The celiular

bands are locked out at the’

factory. The IF frequencies
are 10.8 and 450 kHz. Scan
speed is 14 channels per
second, with an optional
two-second delay for each
channel. There's also a pri-
ority channel that’s sam-
pled every two seconds.

This new mobile scanner
sells for $199.95, and can
be seen at your nearest
Radio Shack. We were very
impressed with the
PRO-2026 and found that
the service-search feature
was a much used function
at our installation. We also
liked that the light in the
backliit LCD could be turned
off, which we appreciated
while driving at night. Good
sefl

ANOTHER
INTERESTING
PRODUCT

For the many readers
who are deeply into
monitoring the 800—200-
MHz band, we stumbiled
across something really
useful—a powerful, 11-ele-
ment, rear-mount 800—900-
MHz (only) loop yagi beam
antenna for base station
use. It's fully assembled, so
all you need do-is attach a
coaxial cable with a Type N
connector to the beam,
and feed the signals info
your scanner.

Try this 800-MHz yagi on

those distant stations!

mearicanRadinHistaory Com

If the 800-MHz band sta-
fions that you most want to
hear are in only one direc-
tion, then stick it on your
roof dimed in that direction
for long-range reception.
Or you can mount the yagi
on any TV antenna rotor
and then aim it in the many
directions that suit you. This
antenna really pulls them in
from far away. - '

The 800-MHz-band yagi
costs $75 {plus $4 shipping),
from the Cellular Security
Group, 4 Gerring Road,
Gloucester, MA 01930. Their
toll-free number is
1-800-487-7539.

CALLING DR.
SCANNER!

We have always been of
the opinion that the least
monitored local emergen-
cy services relate to
medical communications.
People load up on police
and fire communications
channels, but somehow
don't fake good advantage
of this third partner in local
emergency service pro-
viders.

Frequencies 155.325,
155.355, 165.385, and
155.40 MHz are designated
in the US. for hospitals com-
municating with
approaching ambulances.
Communications on those
channels most often consist
of the ambulance person-
nel advising the hospital of
their expected arrival time,
the nature of the medical
problem of the patient
being transported, the pa-
tients symptoms and vital
signs, plus any special med-
ical conditions that exist.




Among the frequencies
commonly used to dispatch
ambulances are 155.28,
165.34, 460.525, and 460.55
MHz, although others might
be used in specific commu-
nities. Sometimes fire
departments have their
own medical vehicles, and
those might be dispatched
on fire-agency frequencies.

Ambulance crews, as well
as medic teams using por-
table equipment, often
need to send bio-medical
felemetry data. Most often,
that consists of an EKG sent
to a hospital for quick med-
ical evaluation by a
physician who can advise
on medication to be imme-
diately administered. Those
communications take
place on any of eight
channels, known as “"MED-1”
to "MED-8,” that run from
463.000 to 463.175 MHz
(with 25-kHz spacing), with
the mobile and portable
units operating on paired
frequencies from 468.000 to
468175 MHz.

Some ambulance crews
have low-power handheld
fransceivers that offer short
range. Those units are able
to communicate with hospi-
tals only via mobile
repeaters installed in the
ambulances. The hand-
helds generally use 150.775
and 150.79 MHz to input to

Scanner owners tend to overlook the exciting medic frequencies.

the mobile repeaters.

Hospitals with helipads
often have 123.05 or
123.075 MHz available (in
Canada, 129.275 MHz is
popular) for communicat-
ing with arriving medevac
helicopters.

All of those frequencies

metropolitan areas, un-
licensed two-way radio
users abound on the busi-
ness and other VHF
frequencies. The FCC is too
understaffed to adequately
crack down on the prcb-
lem, and, besides, FCC
personnel say they don't
get paid enough to go into
some of the rough neigh-
borhoods where the
bootleg stations are lo-
cated in order to pinpoint
their locations and shut
them down. Licensed two-
way radio users, neverthe-
less, complain about their
communications being dis-
rupted by the bootieg
stations.

In Los Angeles, Van
Williams (who played The
Green Hormet on TV more
than 25 years ago) got fed
up with the abuses on the
frequency of his business
radio system so he took

matters info his own hands.
He got into his van, which -
was equipped with direc-
fion-finding equipment,
and tracked down the guy
who was chopping up his
frequency with unlicensed
chatter.

After turning in the boot-
legger, Williams said that it
was the first time in years
that he was able to use the
channel without inter-
ference. Maybe we need
the Green Hornet in every
large city.

WRITE TO US

Don't forget, we always
look forward to hearing
from you. Our address is
Scanner Scene, Popular
Electronics, 500-B Bi-Coun-
ty Bivd., Farmingdale, NY
11735. Send us your scanner
questions, frequencies, pho-
fographs, comments and

news clippings. [ |

should be entered into your
scanner and checked for
activity local to your area.
There are other medic fre-
quencies as well. You
should check for activity on
33.02 10 3310, 37.90 to
37.98, 45.92 10 46.04, 47.46
to 47.66, 155175, 155.205,
165.22, 155.235, 155.265,
and 155.295 MHz. Some fre-
quencies below 38 MHz are
shared with stations in the
Highway Maintenance Ra-
dio Service.

Although not precisely
medical, communications
connected with search and
rescue activities are related
to this area of monitoring.
Good frequencies to
monitor for those communi-
cations include 122.9, 1234,
148.15, 155.16, 156.30,
167.05, 157.175, 282.8, and
381.8 MHz

Also remember that 47.42
MHz is the primary Ameri-
can Red Cross frequency.

MOVE OVER, BATMAN!
It's been no secret in re-

cent years that in many
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1992-93
Educational
Systems
Catalog

from Heathkit Educational
Systems

Edited by: Teri Scaduto

ELECTRONICS
LIBRARY

This two-in-one catalog is
aimed at electronics enthusiasts
as well as vocational and tech-
nical teachers and industrial
training managers. Half the cat-
alog is devoted to individual
learning products, the other half
to classroom courses.

The “Individual Learning
Products” section of the catalog
offers courseware, training hard-
ware, computer software,
software applications training,
and other high-tech learning
products. Subject areas include
Electronics, Computer-Aided In-
struction; Lasers, Fiber Optics,
and Data Communications; IC

Electronics and Op-Amps; and
Beginning Electronics. Also of-
fered are instructionat video
tapes; software; test equipment
and tools; weather instruments
and clocks; and assorted
Heathkit projects.

The “Classroom Learning
Products” section covers a wide
range of subjects, from funda-
mental electronics for beginners

to laser, microprocessor, and
telecommunications tech-
nologies for advanced students.
Each course is designed to lay
a foundation of basic theory and
hands-on experience on which
students can build as they learn
new concepts and take on real-
life applications.

Highlighted is Heathkit's new
Version 2.0 of their computer-
aided instruction series of elec-
tronics training courses. Using
the power of PC's to make
learning electronics easier and
faster than ever, the courses are
available in the topics of DC
Electronics, AC Electronics,
Semiconductor Devices, and
Electronic Circuits; soon-to-be-
released computer-aided
courses include Digital Tech-
niques and Troubleshooting.

The 1992-93 Educational
Systems Catalog is free upon
request from Heath Company,
Marketing Department, P.O.
Box 1288, Benton Harbor, Mi
49023; Tel: 1-800-44-HEATH.
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LOW-COST TEST
EQUIPMENT PROJECTS
YOU CAN BULLD

by Delton T. Horn

Budget-minded hobbyists and
technicians—in fact, anyone
who works with electronic cir-
cuitry—will appreciate the
money-saving projects pre-
sented in this book. Included
are easy-to-follow plans and
practical instructions for building
more than two dozen inexpen-
sive analog and digital test
instruments. Projects include
equipment for monitoring/mea-
suring voltage, resistance,
capacitance, conductance and
frequency. Specialized modifica-
tions for many of the projects
are possible, allowing readers to
customize the equipment to di-
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TEST EQUIPMENT
PROJECTS

YOU CAN BUILD

rectly suit their specific
applications. The book shows
how to build a voltage range
detector, a digital frequency
meter, a logic probe, an audio
sinewave oscillator, a sweep sig-

| nal generator, and several other

essential pieces of test equip-
ment. All of the projects can be
built using readily available
components, at a fraction of the
cost of buying equipment.
Low-Cost Test Equipment
Projects You Can Build costs
$13.95 and is published by TAB
Books, Division of McGraw-Hill
Inc., Blue Ridge Summit, PA
17294-0850; Tel.
1-800-822-8138.
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YOUR QRP OPERATING
COMPANION
by Brad Wells, KR7L

The hobby of QRP—ham oper-
ating with an output power of 5
watts or less—is both challeng-
ing and exciting. Most amateur
radio contests have a QRP en-
try class, and hundreds of hams
from around the world partici-
pate. In fact, many hams have
managed to work more than 100
countries QRP to QRP.

This book is designed to help
QRP’ers get the most from their
hobby. No special rig or expen-
sive and complicated equipment
is needed. Taking a firm stance




Drinet Whalls; KRTL

that skill is more important than
equipment in QRP, the author
shares the wealth of his many
years of QRP experience to
help readers make more con-
tacts and have more fun. The
opening chapter deals with the
basics of QRP, including its his-
tory and various tests and
contests. Subsequent chapters
cover operating techniques and
explain how to maximize your
signal, followed by an in-depth
look at propagation. Appendixes
list QRP clubs and nets, and
contests that include QRP cate-
gories.

Your QRP Operating Com-
panion costs $6.00 and is
published by The American Ra-
dio Relay League, 225 Main
Street, Newington, CT 06111.
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PETER NORTON’S
ADVANCED DOS 5

by Peter Norton, Ruth Ashley
and Judi Fernandez

In this book, Peter Norton, ac-
claimed authority on DOS and
the creator of the award-winning
Norton Utilities, provides DOS 5
users with vital information
needed to reach peak productiv-
ity. This follow-up to Peter
Norton’s DOS Guide reveals in-
sider's tricks to squeezing the
most out of DOS 5. The secrets
to building effective batch pro-
grams with color and graphics
are placed at the readers finger-
tips. In Norton’s distinctive style,
the best techniques for efficient
memory management, data re-
covery, anti-virus protection,
and correcting hardware and
software malfunctions are ex-
plained. In addition, the book

contains thorough explanations
of DOSKEY macros, GW-
BASIC, and BASICA program-
ming.

Peter Norton's Advanced
DOS 5 costs $29.95 and is
published by Brady, Division of
Prentice Hall Computer Publish-
ing, 11711 North College
Avenue, Suite 140, Carmel, IN
46032; Tel: 1-800-428-5331.
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SOLID MODELING WITH
AUTOCAD:

Second Edition for AME
2.0 &2.1

by Ronald W. Leigh

Just in time for AutoCAD Re-
lease 12, the second edition of
this book focuses solely on Au-
todesk's Advanced Modeling
Extension (AME) version 2.1—
the feature that joins the advan-
tages of wireframe and surface
models with descriptive data
about the “insides’ of the object.
Complete with an eye-catching
full-color section, the easy-to-
read book enables design pro-
fessionals to exploit the
improvements in AME 2.1 to
create vivid three-dimensional

MODELING

models with simple 3D shapes.
After explaining the advantages
of solid modeling, the book in-
troduces the building blocks of
AME: 3D “primitives’—boxes,
cylinders, spheres, wedges,
cones, and other simple forms
that can be joined to create
complex solid models. Given a
shaded outer shell, such solid
models are realistic-looking 3D
drawings that can be edited,
scaled, taken apart, reas-
sembled, and used to calculate
volume, center of gravity, and
other mass properties. The
book is arranged as a series of
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Your Ticket To

SUCCESS!

Over 28,000 technicians have gained admit-
I tance worldwide as certified professionals.l
Let your ticket start opening doors for you. I

ISCET offers Jourmeyman certification in I
Consumer Electronics, Industrial, Medical,
l Communications, Radar, Computer and I
Video. For more information, contact thel
International Society of Certified Electro-
I nics Technicians, 2708 West Berry Street.
| Fort Worth, TX 76109; (817) 921-9101.|

| Name
| Address
I City
| State 2ip

Send material about ISCET and
| becoming certified.

Send one "'Study Guide for the
I Associate Level CET Test.”” En-
L closed is $10 {inc. postage).

COMPONENTS

Whether you order 1 part or
all 41,361...MOUSER stocks
and...can ship today!!

CALL...

(800) 992-9943

for your
FREE
CATALOG

2401 Hwy 287 N.
Mansfield, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide
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SPECIAL FROM ETT

a1 —

TTL POCKET GUIDE,
Volume 1,

7400 — 74200

..... $18.95.

P Ot —
A\ ok TTL POCKET GUIDE,
ﬁﬁ“‘ Volume 2,
74201 — 74640
..... $18.95.
OTTL —
TTL POCKET GUIDE,
Volume 3,
74641 — 7430640

veere $18.95.

= OTILX —

Vols 1,2, &3
(save $6.00)
..... $50.85.

Each volume provides a comprehensive list-
ing of all commonly used TTL integrated
circuits within the range of types noted. The
combination of three volumes covers 7400
through 7430640 TTL products from all ma-
jor manufacturers. All current families are
covered: standard, low power, Schottky, low
power Schottky, advanced Schottky, ad-
vanced low powered Schottky, high speed
and fast Schottky. There are eight sections to
the book. Section 1 illustrates the device
schematic using a clear and simple logic di-
agram. Next a brief description of the compo-
nents, providing quick reference to the
internal structure. The next section details
input signals or levels at individual pins. The
fourth section lists major applications and is
followed by a summary of essential data.
Below this, a table indicates the TTL families
in which the device is available, and finally,
device description and type number are high-
lighted for easy reference. A manufacturer's
index at the back of the book shows in tabular
form which companies manufacture each
package.

5

ALL THREE GUIDES,

exercises that illustrate the con-
cepts and procedures of solid
modeling in progressive levels
of complexity.

Solid Modeling With Auto-
CAD, Second Edition, costs
$29.95. A companion diskette,
which includes sample drawings
from the book, AutoLISP pro-
grams for AME, and batch files
that reduce various commands
to single-keystroke operations,
is available for $49.95. Both are
available from Ventana Press,
P.O. Box 2468, Chapel Hill, NC
27515; Tel: 919-942-0220; Fax:
919-942-1140.
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THE CB RADIO
HACKER’S GUIDE
by Kevin Ross

This book tells readers exactly
which screws to turn, which
wires to cut, and which compo-
nents to add to help
substantially improve the perfor-
mance of their CB's and add
updated controls, features, and
capabilities. It also reveals
methods of unlocking those hid-
den functions that were never
activated at the factory and
methods of adding new features
that the factory forgot to include.

included is practical advice on
how to diagnose CB problems,
how to test microphones and
wire microphone plugs, and
other useful information to en-
hance your CB station and
operations.

The CB Radio Hacker's
Guide costs $18.95 plus $3.50
shipping (NY residents must
add $1.61 sales tax) and is
published by CRB Research
Books, Inc., P.O. Box 56, Com-
mack, NY 11725,

CIRCLE 90 ON FREE
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1992-93 EQUIPMENT,
TOOLS & SUPPLIES
CATALOG

from Print Products International

This catalog contains 68 pages
of discount test and measure-
ment equipment for electronic
production, maintenance, and
service. Featured are items from
such major manufacturers as
B+ K, Fluke, Avcom, Hitachi,
Leader, Pace, Kenwood, Philips,
and more. Product categories
include oscilloscopes, power
supplies, meters, EPROM sys-
tems, static-control products,
spectrum analyzers, and sur-
face-mount equipment. Also
featured are replacement parts
and new lines of closed-circuit
TV systems.
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MAIL TO: Electronic Technology Today, Inc.
PO. Box'240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.01 to $5.00. ..$1.50 $30.01 to $40.00. $5.50
$5.01 t0 $10.00. . $2.50 $40.01 to $50.00. $6.50
$10.01 to $20.00. $3.50 $50.01 and above $8.00
$20.01 to $30.00. $4.50
SORRY, No crders accepted outside of USA and

Charts show how to tweak and
peak existing circuits so that

they perform at their maximum
potential for best power output, | Tools & Supplies Catalog is free

The 1992-93 Equipment,

Canada full modulation, best AGC and upon request from Print Prod-
Total price of merchandise .... $ squelch action, and finest all- ucts International, 8931
Shipping (see chart) . ........ $ around operation. The book Brookville Road, Silver Spring,
e ALLLLCULL $ shows how to add RF and MD 20910; Tel: 1-800-638-2020
Sales Tax (NYS only). ........ $ . R .
Total Enclosed .. ........... $ microphone gain controls, a or 301-587-7824; Fax:

noise blanker, bright/dim con- 1-800-545-0058 or
Name trol, switchable audio tone, high/ | 307-585-5402. |
Address low transmitter power, a modu- CIRCLE 100 ON FREE
City State Zip lation meter, and more. Also INFORMATION CARD
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Video
Information
System

NE

Radio Shack has entered the
multimedia interactive market
with the Memorex MD-2500
Video Information System, or
VIS. The VIS unit, which con-
nects to any TV set and can
also be hooked up to a stereo
system, plays interactive VIS
discs that provide electronic ac-
cess to reference books,
instructional materials, learning
and action games, and a variety
of educational programs. A
wireless controller allows users
to interact with the pictures,
voice, music, and animation se-
quences contained in VIS
applications. The system pro-

vides high-quality pictures with
color resolution of up to 16
million colors. its audio system,
which can be connected to a
home stereo system using op-
tional cables, is digitally
synthesized and provides digital
stereo sound from both VIS
discs and audio CD's.

The MD-2500 comes with a
VIS version of Compton’s Multi-
media Encyclopedia, which
includes all 26 volumes plus a
complete Webster's Intermedi-
ate Encyclopedia on one disc. A
“Save-It” cartridge is included
for saving game scores or pre-
serving electronic “bookmarks”
in reference books. Options in-
clude a second, wired, hand
controller, and a modem for
connecting to on-line informa-
tion services.

The Memorex MD-2500 VIS
system (Cat. no. 16-376) is

_AmericanRadioHistorv.Com

PRODUCT

available for $699 at Radio
Shack stores nationwide. VIS
software titles range in price
from $29.95 to $79.95. For
more information, contact- Radio
Shack, 700 One Tandy Center,
Fort Worth, TX 76102.

CIRCLE 102 ON FREE
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PERSONAL AUTOPATCH

j-Com’s Mode! SDP-600 Sim-
plex/Duplex Smart Patch is a
microprocessor-controlled inter-
face between a VHF/UHF
transceiver and a telephone line
that allows the user to make
and receive telephone calls
from any H/T or mobile rig
within range of the base station.
Installation consists of con-
necting the autopatch to the
rig's microphone and speaker
jacks and plugging in an RJ-11
telephone jack. Control and pro-
gramming is done by DTMF
tones issued from the remote.
Separate user-programmable
access password codes can be
set up for local and long-dis-
tance dialing. An external logic
output, which can be used to
control a repeater or to drive a
relay for the control of any ham-
shack accessory, is provided.
An automatic CW (Morse code)
identification transmission oc-
curs at the beginning and end of
each call.

The SDP-600 can be used in
full duplex mode with a dual-
band transceiver. Using full du-
plex, both parties can hear each
other at the same time. Simplex
mode may also be used with
VOX control based on sampling
both the telephone and receiver
audio signals or with optional
carrier detection. Turn-around
beeps indicate the end of each
transmission.

With the reverse patch option
enabled, incoming calls will
cause a short ring-out over the
air. The user then can answer
the call using his access pass-
word code. Ring-out activation
can be adjusted from one to
nine rings.

The Model SDP-600 auto-
patch is available at an
introductory price of $199.95.
For more information, contact -
Com, Box 194, Ben Lomond,
CA 95005; Tel: 408-335-9120;
Fax: 408-335-9121.
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DC POWER OUTLET

If you need a neat and easy way
to distribute 12VDC to various
transceivers and accessories,
the MFJ-116 Deluxe DC Power
Outlet might be the solution.
The multiple DC power-outlet
strip features eight terminals for
connecting rigs and keyers,
TNC's, tuners, and other gear.

Output voltage is continuously
monitored on its built-in volt-
meter, making it a handy power
outlet for electronics hobbyists,
too. The MFJ-1116, which can
be installed at the rear of a desk
to eliminate the tangle of “hay-
wires,” features eight outlets
with heavy-duty, five-way bind-
ing posts with standard spacing
for dual banana jacks. The out-
lets are also RF bypassed. The
strip also has a master power
switch and a 15-amp fuse.

The MFJ-1116 Deluxe DC
Power Qutlet costs $44.95. For
additional information, contact
MFJ Enterprises, Inc., P.O. Box
494, Mississippi State, MS
39762.
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SOUND-ENHANCEMENT
COMPONENT

The Retriever is a lower-priced
version of Hughes Aircraft Com-
pany’s SRS three-dimensional
sound-enhancement compo-
nent for home audio and video
systems. The stand-alone unit
uses a new VLS chip that
produces a realistic surround-
type sound from conventional
recorded or broadcast sources.
The chip uses Hughes' patented
Sound Retrieval System (SRS)
technology, which expands the
sound signal so that it appears
to emanate from outside the
physical limits of the usual two

loudspeakers. The Retriever re-
tains the same user-control
features and stereo enhance-
ment effect of the original model
AK-100, but lacks the three-way
LED display that is found on the
earlier model. At 2% x16%x7
inches, the Retriever also is
smaller than the AK-100.

The Retriever sound-enhan-
cement component has a
suggested list price of $179. For
further information, contact
Hughes Audio Products, Divi-
sion of Hughes Aircraft
Company, P.O. Box 7000,
Rancho Santa Margerita, CA
92688, Tel: 1-800-2HEAR3D
(1-8000-243-2733).
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HANDHELD LASER
POINTERS

Harnessing the power of micro-
laser technology, the Laser
PowerPointers are the smallest,
brightest handheld lasers avail-
able to consumers today,

according to tyte Optronics.
The line includes the Laser
PowerPointer (pictured) and the
PointWrite Laser Pen, which
combines a laser pointer with a
writing instrument—the Space
Pen from Fisher. Both Power-
Pointers use laser light to
produce a brilliant orange/red
dot that can be seen from 150 to
300 yards away.

The Laser PowerPointer is
available in black anodized alu-
minum, 24-carat gold plate, and
titanium; custom finishes and
laser engraving also are avail-
able. Weighing just one ounce
and measuring five inches in
length and one-third of an inch
in diameter, the pointer fits con-
veniently in a shirt pocket.
Power is provided by two 1.5
volt batteries.

Laser pointers have many ap-
plications other than as
presentation tools. Engineers
and architects use them to point
out specific features of a struc-~
ture without climbing ladders;
police officers to survey a crime
scene without disturbing evi-

dence; doctors and medical
sales consultants to identify an-
atomical structures and surgical
tools in a sterile field; and
plumbers, electricians, and con-
tractors to illustrate where a
pipe or wire will be installed.
The Laser PowerPointers
have retail prices starting at
under $200. For more informa-
tion, contact Lyte Optronics,
3015 Main Street, Suite 450,
Santa Monica, CA 90405; Tel:
310-450-8551; Fax:
310-392-1754. ]
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FACTCARDS

B ALL YOU NEED to know about
electronics from transistor packaging
to substitution and replacement
guides. FACTCARDS numbers 34
through 66 are now available. These
beautifully-printed cards measure a
full three-by-five inches and are
printed in two colors. They cover a
wide range of subjects from Triac cir-
cuit/replacement guides to flip-flops,
Schmitt triggers, Thyristor circuits,
Opto-Isolator/Coupler selection and
replacement. All are clearly explained
with typical circuit applications.

B WANT TO EXPAND your knowl-
edge of electronics? Do it the easy way

N T S —

I FACTCARDS—Facts at your fingertips for

by studying the Electronics Fact
Cards. Do you travel to and from your
job each day? Drop a handful of cards
in your pocket before you leave, and
the bus becomes a schoolroom! At
home, you can build some of the proj-
ects and not only have fun building and
using them, but learn how they work at
the same time.

B YOU'LL BE AMAZED both at how
rapidly you learn with these cards, and
how easy it is to understand. These
new cards are available right now.
Don't miss out. Send your check or
money order today.

Experimenters and Project Builders!
i ] Please send one copy of FACTCARDS at $3.50. Shipping $1.00 (U.S. and Canada only).
| [J Please send copies of FACTCARDS. Total cost is sum of copy price and First Class
postage and handling cost multiplied by number of card sets ordered.
New York residents add sales tax to total cost of each order.
Please print Allow 6-8 weeks for the material to arrive.
|
. | Detach and mail today:
JampaCked with I (Name) SLOA%GKJSSQ
H 2 .U, bOX
information at your I STy Farmingdale, NY 11735
. . ree ress
flngertlps | All Payment must be in U.S.
= (City) (State) (zip) Funds!
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THE CODE MAKERS
{Continued from page 64)

BUILD A WIRE TRACER
{Continued from page 46)

The first Morse telegraph of 1835 didn’t
use a key! Instead it used a “portrule,”
which was a wooden stick with a groove
designed to hold small lead blocks.

Before long, telegraphers were
adding hacksaw blades and addi-
tional contacts to make dots auto-
matically when the handle was pulled
to the right. Horace Martin refined the
idea and patented the famous
Vibroplex. That semi-automatic key or
"bug” was the standard for high-
speed telegraphy from the 1890's untit
the end of World War Il. They're still
popular, and in recent years old units
have become something of a collec-
fors item. However, if you are not a
collector, and don't wish to pay col-
lector’s item prices, the Vibroplex
Company is still very much in business.

The development of vacuum-tube
logic circuits in World War Il made
electronic keyers practical. These key-
ers would make automatic dots or
dashes depending on which way the
lever was pushed and their speed
could be adjusted by aknob. The ear-
liest models were crude but soon self-

completing dots and dashes, memo-.

ries, iambic keying, and many other
features became commonplace. To-
day, many. operators are using com-
puters and keyboards to send Morse,
or a variety of other codes, with
speed, code type, and more selecta-
ble at the touch of a key. [ |

9-volt battery, then connect a clip
lead to the closed-loop output, J2,
and power up the circuit. Turn on a
small AM receiver and position it close
to the clip lead. Tune the radio until
you hear a buzzsaw-like sound, and
then adjust the tuning for maximum
signal strength. (The maximum trans-
fer of energy occurs when the radio’s
internal ferrite loop is positioned per-
pendicular to the wire).

Once that is done, connect the op-
posite end of the clip lead to the
common output, J3, and note the in-
crease in signal strength. The increase
in signal strength is due to circulating
current within the closed loop. (Any-
time a closed foop can be used, the
signal will be greater and, in most
cases, easier to track)

Now plug the McTrak into a 117-volt

. AC outlet cnd try to trace the McTrak
signal through the AC wiring using the
AM receiver. If the wiring happens to
go behind a metai panel in the wali or
is run through a metal conduit, the
metal will attenuate the signal, possi-
bly making it too weak to follow. When
that happens (or if the signal is dimin-
ished for some other reason), try con-
necting the open-loop output (J1) to
the conduit and see if the signal can
be traced along the conduit. _

Using McTrak to trace your auto’s
electrical wiring is just as easy. With all
of the electronics in today’s cars, it’s
almost impossible to visually trace a
wire from one location to another
without going through a maze of ca-
bles, and possibly becoming side-
fracked. But McTrak can handle that
task as well.

To trace your auto’s wiring, connect
the McTrak’s J2 output to the wire you
wantto follow. Then track the signal by
moving the radio along the path that
produces the strongest signal. If the
receiver’s signal is too weak, connect
the common lead (J3) to the car’s
ground system (negative battery ter-
minal or chassis in most vehicles) to
increase the signal strength. Since
there are some circuits in a car’s elec-
frical system that could be effected
by the full output of the Tracker, it
would be better to always use the
closed-loop output when working
with automotive electronics. [ |
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FUN WITH
ELECTRONICS

4 O160—COIL DESIGN &
CONSTRUCTION MANUAL
... $5.95. How to make RF, IF,
audio and power coils; chokes
and transformers. Practically
every possible type is dis-
cussed.

O PCP113—THE PC MUSIC D
HANDBOOK .... $13.95.
Leam the basics of computer
music svstems. For the pro-
fessional musician, gifted am-
ateur or just plain curious.

«4 O BP297—LOUDSPEAK-
ERS FOR MUSICIANS ....
$6.25. Loudspeaker design
from the musician's point of
view! All you need to know,
and you should be able to de-
sign your own after reading
this, .

0 BP277—HIGH POWER p
AUDIO AMPLIFIER CON-
STRUCTION .... $6.25. Here's
backgreund and practical de-
sign information on high power
audio amplifiers capable of
300 =400 watts rm.s. You'll
find MOSFET and bipolar out-

put traesistors in inverting and
non-inverting circuits.

«4 (0O BP302—A CONCISE
USER'S GUIDE TO LOTUS
1-2-3 RELEASE 3.1 .... $6.25.
If you are a PC user and want
to upgrade to Lotus 1-2-3 re-
lease 3.1, this book can teach
you how to do thatin the short-
est and most effective way.

00 BP298—A CONCISE IN- p
TRODUCTION TO THE MAC-
INTOSH SYSTEM AND
FINDER .... $6.25. This intro-
duction for those new to the
Mac, this book also serves as

a quick refresher for experi-
enced owners that have not
used the machine in some
time.

MAIL TO: Electronic Technology Today, Inc.
P.0. Box 240
Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN USA AND CANADA

$0.01t0 $5.00 ... $1.50 $30.01 to $40.00 . $5.50 o
$5.01 10 $10.00 ..52.50 $40.01 to $50.00 . $6.50

$10.01 10 $20.00 .$3.50 $50.01 and above . $8,00
$20.01 to $30.00 . $4.50 |
SORRY, No orders accepted outside of USA and
Canada

Tota! price of merchandise . . . .. $
Shigiping (see chart)

Subtotal ................. $
Sales Tax (NYS only)
Total Enclosed

Narse
Address
City

State Zip
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CIRCUIT CIRCUS
(Continued from page 71)

over 25 pF, Frequencies
greater than 50 kHz are
possible when using smaller
capacitor values for C1.
Transistor Q3, configured
as an emitter-follower am-
plifier (which provides a
voltage gain of 1) is used to
buffer the output signal, so
that the circuit can be used
to drive a low-impedance
(under 1 megohm) load.
Only very high impedance
joads may be connected
directly to the sawtooth out-
put at the UJT's emitter.
Almost any loading at Q2
will cause the output level
and frequency to drop. or

f oscillation to cease al-
together.

TIME-DELAY CIRCUIT
Qur next entry, shown in
Fig. 5, places the UJT in a
time-delay circuit. With $1
and S2 in the normally
closed position, Q1's emitter
and C1 are tied to circuit
ground through the two
switches and R2, a 100-ohm
resistor. Switching either 51
or $2 to an open condition
allows C1 to begin charg-
ing through R1 and R6. If
the switch remains open
longer than the RC time
period, Q1's emitter will
reach the trigger point and
fire. When that happens,
the positive output pulse at
B1 turns on the SCR and the

T =+ 12V
+
$ R6 D S
2 1MEG 2700 3 ALARM
" SOUNDER
'R'1v CIRCUIT
R2
1000 47K =
k—EE SCR1
' L) “6A
+
S1 S2
NC NC
O‘_o O v

Fig. 5. Here the UJT is used in a time-delay circuit. The time
delay afforded by this circuit can be varied from about one
second to over 30 seconds by adjusting R6.

ANTH +9V
V
2R21K R7 N7,
= c1 : 25K A6 < 16Q
047 | WA orn s SPKRT
R2 R4
330K 3.3K
W—e—) Q2
c2 2N2646
> .01 @)
at g C5 L 03
aheeet 22 2N3804
< R5
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0 T 1% 4700 -047T
¢ + ®

Fig. 6. In this handy little RF snooper, the UJT is configured as a

voltage-controlled oscillator. As the RF signal strength increases,
the output frequency of the voltage-controlled oscillator

increases.

PARTS LIST FOR THE
TIME-DELAY CIRCUIT

RESISTORS

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

K1—4700-ohm

R2-—100-ohm

R3—27-ohm

R4—47-ohm

R5—270-ohm
R6—I-megohm potentiometer

ADDITIONAL PARTS AND MATERIALS
Q1—2N2646 or unijunction transistor
SCR1—6-amp, or less, silicon-controlled rectifier
Cl—25-uF, 25-WVDC, electrolytic capacitor

C2—0.1-pF, ceramic-disc

S1, S2—Normally closed sensor switch
Perfboard materials, enclosure, alarm sounder, 12-volt power
source, wire, solder, hardware, etc.

PARTS LIST FOR THE
RF SNOOPER

SEMICONDUCTORS

Q1—2N2222 general-purpose NPN silicon transistor
Q2—2N2646 or similar unijunction transistor
Q3--2N3904 general-purpose NPN silicon transistor
D1, D2—IN914 small-signal silicon diode

RESISTORS

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

R1—2200-ohm
R2---330,000-ohm
R3—470-ohm
R4—3300-ohm
R5—47-ohm
R6-—270-ohm

R7-—25,000-ohm potentiometer

CAPACITORS

Cl, C4—0.047-pF, ceramic-disc
C2, C3—0.01-nF, ceramic-disc

C5—0.22-pF, ceramic-disc

ADDITIONAL PARTS AND MATERIALS

SPKRI—Miniature 16-ohm speaker

ANT1—19-inch or longer telescoping antenna

Perfboard materials, enclosure, knob, 9-volt power source, wire,

solder, hardware, etc.

alarm sounder is activated.
Even if the switch is returned
to its normally closed posi-
tion, the alarm sounder will
remain activated until the
circuit's power is inter-
rupted.

The time delay can be
varied from about one sec-
ond to over 30 seconds by
adjusting Ré. if @ good
quality low-leckage 100-w.F,
electrolytic capacitor is sub-
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stituted for C1, the time
period can be increased to
well over one minute. The
alarm sounder may be re-
placed with a relay or
optoisolator/coupler to
control just about anything.

RF SNOOPER

A handy little RF snooper,
using the UJT as a voltage-
controlled oscillator (VCQO),
is shown in Fig. 6. In that




circuit, an antenna (ANT1)
picks up RF signals. That
signal is coupled through
C1 to the base of @1, which
is configured as an ampli-
fier. Transistor Q1 amplifies
the RF signal, and the result-
ing output signal (at Q1's
collector] is fed to a two-
diode (D1 and D2) voltage-
doubler circuit, which out-
puts a positive pulsating DC
output at the cathode of D1
that varies with the level of
detected RF.

The DC output of the
doubier is fed to the UJT-
based VCO. As the RF in-
creases in strength, the
output frequency of the
VCO increases. The VCO
output is fed to Q3, which
amplifies the signal fo a
level sufficient to drive
SPKR1. Potentiometer R7 al-
lows you to adjust UJT-
based VCO’s frequency
range.

The antenna may be any
19-inch or longer telescop-
ing antenna. The snooper’s
sensitivity may be increased
by increasing the value of
R6. Thats a good place to
experiment to obtain the
best overall circuit perfor-
mance.

Here we are again at the
end of our monthly visit. So,
until we meet next time,
good circuitry. [ |

Let’s close the book

on forest fires.
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A0 kA Public Service of This Magazine "ﬁ ra
b & The Advertising Council \' ,“i

ANTIQUE RADIO
{Continued from page 66)

THINK TANK
(Continued from page 74)

the tip. Those brown films
are quite common on early
radio equipment, and I've
always assumed that they
were grease or tar deposits
from household cooking or
smoking activities. When re-
moving them, Alan points
out, one should always use
a wet process (rubbing with
steel wool dampened in
Brasso, as | did, would
qualify) so as to trap the
dust. Dry sanding or rub-
bing processes should
definitely be avoided.

Reader Duane Buell
(Seattle, WA) responded to
my musings (September,
1992 issue) about the large
circular opening under the
Sky Buddy’s main tuning
dial. That hole had been
punched, for no apparent
reason, then subsequently
filled, during the manufac-
ture of the cabinet. Duane
theorizes that the cabinet
was manufactured for Hal-
licrafters by a metal
cabinet specialist such as
Bud or Par-Metal. The same
cabinet was sold, in slightly
different configurations, fo
other radio manufacturers.
One of those required the
large hole; Hcllicrafters
didn‘t.

If you have some Sky Bud-
dy lore that you'd like to
share, be sure to writel.
Contact me c/o Antique
Radio, Popular Electronics,
500-B Bi-County Bivd., Farm-
ingdale, NY 11735. [ |
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“His New Year's resolution this
year is to finish the project he
resolved to finish last New Year.”

be low enough to signifi-
cantly load the telephone
line at the on-hook voltage
{48 volts). | would start with
a 5-megohm potentiome-
ter, adjust for the desired
results, then replace it with
a fixed resistor. (Note that
the saturation vottage of
Q2 is also affected by re-
corder-motor load current)
What was the purpose for
resistor R4? It could be elim-
inated, (shorted) and that

.might improve saturation of

Q2. A 100K resistor should
be connected across the
base-emitter junction of Q1.
That would shunt the small
leakage current of D1 when
the bridge output drops to
5 volts, and shunt the re-
verse leakage current of
the @1 collector-base junc-
fion. Cutoff would then be
assured for Q1.

| have not had the op-

portunity to experiment with
this circuit. The preceeding

-analysis was based upon

my industry experience.

| was impressed by the
simplicity, and usefulness of
Andy’s circuit. | became in-
terested in electronics
myself at about his age. |
hope Andy chooses to pur-
sue electronics. It has been
a rewarding career for me
for the past 24 years.

—Charles Hardin, San
Clemente, CA

Thank you for the excel-
lent analysis. While
examining the circuit myself,
| forgot to double the junc-
tion potential to get the
minimum saturation voltage
for the pair (00ps).

That’s all the room for
now. If you have a circuit,
request, or comment you
feel might earn you a “Think
Tank II” or other book,
please write to Think Tank,
Popuiar Electronics, 500-B
Bi-County Blvd., Farm-

ingdale, NY 11735. [ |

BIG PROFITS IN
VIDEO REPAIR!

Home-Based video
servicing
business...

And since up to
95% of all VCR ¢
and 5
Camcorder
malfunctions

mechanical

IR
%‘\ul i -Frer

iy

WORK FROM HOME-EARN $85 HR!
With the tens of millions of VCRs and
Camcorders in use, there

currently is a serious shortage of
trained techs to perform cleaning and
repair jobs on these popular devices...
Learn how you can start yo
own highly profitable,

e
are due to a simple
mechanical or electro-

tailure, you need not spend
months or even years of 2
complicated study before starting paid,
professional service work!

Let Viejo's Training Program show you how!
1-800-537-0589

[ = e e o o e e

VIEJO PUBLICATIONS, INC.

or mail coupon today!

4470-107 Sunset Blvd.. Suite 600

Dept. VK Los Angeles. CA 90027

I Yes! Rush me your FREFE OPPORTUNITY KIT today! I

I (Check appropriate box) I
2 VCR Repair

I J’Camcorder Repair I
- Advanced VCR Repair

I J Fax Machine Repair I

I Name I
Address,

I civ/sue Zip |

Dept. PE

e e

CIRCLE 15 ON FREE INFORMATION CARD
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NAVIGATION SYSTEMS
(Continued from page 42)

vice Center, police agencies, and
various agencies doing highway
maintenance and construction. Trav-
Tek cars themselves provide data by
transmitting their speed and location,
which can be used to infer when and
where the vehicle encounters con-
gestion or a fraffic incident.

Travtek also offers an extensive in-
formation database of services and
attractions and on-line emergency
help with the ability to communicate
via cellular phone. These include ser-
vice stations, hotels, motels, restau-
rants, and tourist attractions. The driver
is provided information in several for-
mats. First, there are simplified maps
of the Orlando area graphically
showing routes plus traffic congestion
locations, incidents, and services in-
formation. A push of a button brings
up another format with information
about traffic incidents or available
services in text form. Another option
provides guidance instructions via
simple graphical cues such as direc-
fional arrows. ’

On the other side of the continent,
the Pathfinder demonstration pro-
gram is already underway in Los An-
geles. Pathfinder also uses an on-
board navigation system that in-
cludes a CRT map display that pre-
sents traffic advisories and optimal
routes sent o it via radio. Alternatively,
information can be conveyed by syn-
thesized voice messages over the car
radio’s loudspeakers.

The on-board system interfaces
with the Los Angeles Traffic Manage-
ment Center that includes the Los An-
geles Traffic Management system.
Testing is being done on a 13-mile
segment along the Santa Monica
Freeway, considered to be one of the
most heavily used roadways in the
country. The “Smart Corridor” used in
the demonstration not only includes
the freeway, but also freeway feeder
roads and five major arterial streets
that can be used as alternate routes
fo the freeway. Besides sensors like ex-
isting induction loops embedded in
the roadway that measure traffic flow,
the Los Angeles TMS uses police acci-
dent reports and information on loca-
tions where maintenance is under-
way. Finally, sensors in Pathfinder-

equipped vehicles measure position,
heading, speed, and number of
stops, which is fransmitted back by ra-
dio to the TMC. The California Depart-
ment of Transportation (Caltrans), the
Federal Highway Administration
(FWHA), and GM are jointly sponsoring
ihe Pathfinder Demonstration Project
using 25 specially equipped
Oldsmobiles. '

An even larger IVHS demonstration
project is planned for Chicago start-
ing in 1993. Motorola navigation/route
guidance system could eventually be
installed in as many as 5,000 vehicles
in the Advanced Driver and Vehicle
Advisory Navigation ConcEpt (AD-
VANCE) program. These will be tied-in
with a Traffic Information Center via RF
data-communication links. The Iitinois
Department of Transportation,
Federal Highway Administration, and
the Hlinois University’s Transportation
Research Consortium are involved in
the project. The field-operation tests
will encompass a 200-square-mile
area in the Northwest suburbs of Chi-
cago. Incidentally, for about two de-
cades the lllinois Department of
Transportation has operated a very
extensive and quite successful free-
way-surveillance and control system
in the Chicago area. Traffic advisories
from this system are fransmitted to in-
dividual drivers via updatable over-
head and roadside signs, and reports
on cable TV and radio including low-
power roadside transmitters.

Over in Germany, the Siemens’ Ali-
Scout was tested as part of the Guid-
ance and Information System, Berlin,
or LISB for short in German. This is one
of many *Smart Cars and Smart High-
way” projects in the very ambitious
Programme for European Traffic with
the Highest Efficiency and Unprece-
dented Safety (PROMETHEUS) project
that involves virtually every European
automaker, many suppliers, univer-
sities, and research institutes. LISB used
700 vehicles, 250 traffic lights, over
2,000 infrared beacons and covered
1500 kilometers (932 miles) of Berlin
streets. In the Ali-Scout system, data is
transmitted between cars and the
Central Computer via the IR link. The
degree of traffic congestion is infer-
red by comparing actual versus nomi-
nal travel times between beacons.
Information sent from cars is fused
with other data such as historical con-
gestion profiles, whether schools are
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in session, weather conditions like fog
or ice, traffic accidents, construction
delays, and so forth. in the Ali-Scout
setup, the up-date map is contained
in the central computer rather than in
individua! cars. The Central Computer
continually calculates a minimum
trip-time route and transmits that infor-
mation to the in-vehicle unit. If an Ali-
Scout equipped vehicle is on the path
to a traffic snarl, the Central Comput-
er would guide the driver through an-
other route that avoids this slowdown.
The Ali-Scout system also adjusts traf-
fic-light timing fo smooth overall flow
throughout the system. (We will be
looking at the Prometheus Project in
more depth in a future issue of Popu-
lar Electronics)

The Japanese are also prototyping
maijor systems such as the Advanced
Mobile Traffic Information and Com-
munication System (AMTICS). Like
equivalent projects in the U.S. and Eu-
rope, AMTICS uses elements like on-
board navigation systems, traffic-
management centers, congestion re-
routing, and even telephone directo-
ries for services and such.

On-board navigation systems
could help all drivers, even those with-
out vehicles so equipped. For exam-
ple, Blaupunkt points out an impor-
tant fact about advanced driver-
information systems: Only a smalt per-
centage of the vehicles have o be
equipped with the systems to have a
noticeable effect. For exampile, if only
1% of all vehicles in a major metro-
politan area were equipped with Ali-
Scout, overali traffic flow would be
noficeably smoother. A 10% installa-
fion would result in a major reduction
in congestion. [ |

“OK, whose idea was it to hang Apples on
the Christmas tree?”’




MICROPROCESSORS
(Continued from page 62)
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Fig. 4. A simple controller could even run an analog-to-digital data-acqusition
system. That is because the task is limited to a series of steps that gets repeated over

and over.
ANTENNAY7
POWER
ONIOFE I TRANSMITTER
A
MODULATION
POWER
Y ON/OFF KEYER
~ CLEAR ! *
i el 4 MoRsE cope
COUNTER [A PROM LATCH MESSAGE
At ; :g INPUT
: : \ 1S4 noT usep
'~ CLOCK LATCH o
t i © CLOCK/OSC

Fig. 5. Since broadcasting a repeating message from a beacon transmitter is a
repetative task, a simple controller could operate such a transmitter. The PROM just
needs to be programed with the right sequence of steps to perform.

whether the result was a positive or
negative value, and/or if the result is
zero. The external status register pro-
vides these mathmatical results for
use by a program, while the internal
status register is used for the micro-
processors internat operations.

The outputs of the address latches
are connected to the microproces-
sor's address bus. The address infor-

mation thatis sent here is presented to
the ROM, the RAM, and the ports prior
fo reading or writing data to these
devices.

The data buffer is a bidirectional,
non-inverting, three-state buffer that
connects the microprocessor’s inter-
nal data bus to the external data bus.
That allows the microprocessor to
send data to and receive data from
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the devices on the external data bus.
The data buffer has three-state con-
frols and data-direction controls that
are connected to the control-unit.

The low and high halves of the pro-
gram-counter are registers that con-
tain the address of the current
instruction being processed. The con-
trol-unit increments the program-
counter registers and sends its con-
tents to the address latches when the
next instruction is to be read or when
more information on the current in-
struction is needed.

The low and high haives of the
data-counter are registers that con-
tain the address where data is lo-
cated in external memory. They ray
also be used as femporary registers.

The external control lines “Read, ,
“Write,” “Memory,” and “input/Qutput”
come drectly from the control-unit’s
latches.

Next month, well look at some in-
struction examples and some special
instructions. That should show how all
these separate blocks function to-
gether fo process instructions. [ |

’----------

*** NOW PRESENTING ***
B AllAvailable Television Channels!

B " CABLETV 0
B DESCRAMBLERS 1

B Featuring: Scientific Atlanta, Oak, |}
Jerrold, Hamlin, Stargate ]
«  Overnight Delivery
»  Competitive Pricing I
* Long-Term Warranties
+  Visa and Mastercard Accepted

Video Dimensions B
1-800-952-5197

401 Fairmount Ave.,Ste.208 Oakland, CA 94611
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IT'S A TRAGEDY
BEYOND DESCRIPTION.
w 96,000 acres of

irreplaceable rain forest
are being burned every
day. Join The National
Arbor Day Foundation
! and support
Rain Forest
Rescue,
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GET THE LATEST ADVANCES IN ELECTRONICS

WITH A SUBSCRIPTION TO

EIEL’!’I’ OINICS

ﬂﬂdlﬂ Combined with Now

Ef.'" Onics.
ENJOY THE WORLD OF ELECTRONICS EACH MONTH!

Radio "_..
E’ L'" D"'BS Subscribe to the best electronics magazine—

yilaeel L. ey the one that brings you the latest high-tech
At ek construction projects, feature articles on new
t technology, practical troubleshooting
techniques, circuit design fundamentals, and

much more,

BieraL AUIMEIEH ook
is a fun project!

Bt sroen o e & Electronics Now looks to the future and shows
e XA T = you what new video, audio and computer
products are on the horizon. What's more
you'll find helpful, monthly departments such
as Video News, Equipment Reports, Hardware
Hacker, Audio Update, Drawing Board,
Electronics Now gives you Computer Cpnnecfiong, New P‘roducfs‘,, onq
exciting articles like: modref. All designed to give you instruction, tips,
and fun.

# Buyer’s Guide to Digital
Oscilloscopes

® Build A Scanner Converter

® Single-Chip Voice Recorder =

® Build A MIDI Interface for your PC §&

e Troubleshoot Microprocessor
Circuits

® Build A High-Power Amplifier for
your Car

e Add Music On Hold to your Phone

e All About Binaural Recording

e VGA-to-NTSC Converter

7 E’:ﬁ'aﬂ'il;nls E"m

FOR FASTER SERVICE CALL TODAY

1-800-999-7139
DON'’T DELAY SUBSCRIBE TODAY!

Just fill out the order card in this magazine and mail it in today.
7PA31
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ELECTRONICS MARKET PLACE

FOR SALE

JERROLD, Tocom and Zenith “test” chips.
Fully activates unit. $§50.00. Cable de-
scramblers from $40.00. Orders 1 (800)
452-7090. Information (310) 867-0081.

LASER & solar energy products Lasers from
$9.95. We specialize in laser and solar energy
products for commercial, and hobbyist applica-
tions. Free catalog: DESIGN IMAGES, Dept. P7,
Box 292125, Lewisville, TX 75029. (214)
221-9711.

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Popular Electronics Classified Ads, 500-B Bi-County Boulevard, Farmingdale, N.Y. 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $11.00.

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale

g ; Education/Instruction ( ) Wanted ( ) Satellite Television

Special Category: $11.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5
6 7 8 9 10

11 12 13 14 15 ($23.25)

16 ($24.80) 17 ($26.35) 18 ($27.90) 19 ($29.45) 20 ($31.00)

21 ($32.55) 22 ($34.10) 23 ($35.65) 24 ($37.20) 25 ($38.75)

26 ($40.30) 27 ($41.85) 28 ($43.40) 29 ($44.95) 30 ($46.50)

31($48.05) 32 ($49.60) 33 ($51.15) '_.34 ($52.70) 35 ($54.25)

We accept MasterCard and Visa for payment of orders. If you wish 1o use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

/

PRINT NAME SIGNATURE

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$1.55 per word prepaid (no charge for ZIP code)...MINIMUM 15 WORDS. 5% discount for same ad in 6
issues within one year; 10% discount for 12 issues within one year if prepaid. NON-COMMERCIAL RATE:
(for individuals who want to buy or sell a personal item) $1.25 per word, prepaid....no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 30¢
per word additional. Entire ad in boldface, $1.85 per word. TINT SCREEN BEHIND ENTIRE AD: $1.90 per
word. TINT SCREEN BEHIND ENTIRE AD PLUS ALL BOLD FACE AD: $2.25 per word. EXPANDED
TYPE AD: $2.05 per word prepaid. Entire ad in boldface, $2.45 per word. TINT SCREEN BEHIND ENTIRE
EXPANDED TYPE AD: $2.55 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS
ALL BOLD FACE AD: $2.95 per word. DISPLAY ADS: 1" x 2"—$205.00; 2" x 2va—$410.00;3" < 2Va"—
$615.00. General Information: Frequency rates and prepayment discounts are available. ALL COPY
SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS USING P.0. BOX ADDRESS WILL NOT
BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND
PHONE NUMBER. Copy to be in our hands on the 18th of the fourth month preceding the date of
issue (i.e.; Sept. issue copy must be received by May 18th). When normai closing date falls on
Saturday, Sunday or Holiday, issue closes on preceding work day. Send for the classified brochure.
Circle Number 49 on the Free Information Card.
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SECRET Cable Descramblers! Build your own
descrambler for less than $12.00 in seven easy
steps. Complete instructions $10.00. Radio
Shack parts list and FREE descrambling methods
that cost nothing to try included. HARRYWHITE,
PO Box 1790, Baytown, TX 77520.

FREE electronics catalog. Transistors, IC's, elec-
tronic components, atc. Call INTERNATIONAL
MICROELECTRONICS (817) 561-2244. PO Box
170415, Dept. PE, Arlington, TX 76003.

CABLE TV DESCRAMBLERS

* CONVERTERS *
and ACCESSORIES.

SAVE MONEY.
DON'T RENT!

PANASONIC,
PIONEER, JERROLD, OAK,

SCIENTIFIC ATLANTA
AND MORE. LOWEST PRICES.
FREE CATALOG.

(800) 234-1006
CABLE READY COMPANY

SITELINE LASERS, INC. is offering its 5 — 8
milliwatt He-Ne lasers and power supplies for sale
at manufacturers pricing. Supplies can be pur-
chased in Do-it-Yourself kits. Send SASE and
phone number for free catalog, or call (206)
481-9490.

HUGE 100 page communications catalog of
shortwave, amateur and scanner equipment. An-
tennas, books, and accessories too. Send $1.00
to: UNIVERSAL RADIO, 6830 Americana Pkwy.,
Dept. PE. Reynoidsburg, OH 43068.

300 EXPERIMENTERS CIRCUITS — Complete
in 6 practical books using diodes, relays, FET's,
LED’s, IC 555's, and IC CA3130's for buildin
blocks. Only $33.00 plus $5.50 for shippi%us
and Canada only. US funds. ETT, INC., Box
240, Massapequa Park, NY 11762-0240.

Quality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amateur TV

Ultra High Gain 50db{+) » Tuneable 1.9 to 2.7 Ghz.
55-Channel Dish System $199.95
36-Channel Dish System  $149.95
20-Channel Dish System $124.95

« Opbonal Commercial Gnd Antenna (nol shown) Add $50 00
o Yagi Antennas. Components, Custom Tung Avadable
= Call or write (SASE) for "FREE" Catalog
S PHLLIPS-TECH ELECTRONICS
Dish System P.0. Box 8533 « Scottsdale, AZ 85252
LIFENNE  (602) 847-7700 ($3.00 Credit all phone orders)
WARRANTY  MasterCard o Visa o American Express o C0D's o Ouanity Pricing

MORSE CODE MUSIC? Powerful-breakthrough!
43 Morse Code characters sent with a rhythmic
beat. Easy way to learn or retain Morse Code
skills. Now the secret is yours! Order "The
Rhythm of the Code” cassette today! Send
$9.95 to: KAWA RECORDS, PO Box 319-PE,
Weymouth, MA 02188.
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FREE CATALOG

FAMOUS “FIRESTIK'* BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS
FOR THE SERIOUS CB'er. SINCE 1962
FIRESTIK ANTENNA COMPANY
2614 EAST ADAMS
PHOENIX, ARIZONA 85034

GENERAL Instrument DPV-7’s $250.00. Tocom,
Zenith, Scientific Atlanta, $150.00 to $250.00. Call
CABLE WORLD, 1 (800) 234-7193.

TOCOM-Jerrold Impulse-Scientific Atlanta
converters, two year warranties, also test mod-
ules for your converters. Contact NATIONAL CA-
BLE, (219) 935-4128 full details.

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB radios.
10-Meter and FM conversion kits, repair books,

plans, high-performance accessories. Thousands
of satisfied customers since 1976! Catalog $2.
CBC INTERNATIONAL
P.O. BOX 31500PE, PHOENIX, AZ 85046

CABLE T.V. descramblers, converters, lowest
prices. Guaranteed, best quallty, free catalog.
CNC CONCEPTS, Box 34503, Minneapolis, MN
55434. 1 (800) 535-1843.

USED “Sweet Art” computer cake deco-
rating machine. Can reproduce photos
using edible food color on cakes. Widow
must sacrifice. Make offer. (619)
944-7244.

PLANS & KITS

HOBBY/broadcasting/ham/CB/surveillance
transmitters, amplifiers, cable TV, science, bugs,
other great projects! Catalog $1.00 PANAXIS, Box
130-H1, Paradise, CA 95967.

FASCINATING Electronic Devices! Dazers!
Lasers! Transmitters! Detectors! Free energy!
Tesla! Kits/Assembled! Catalog $4.00. (refunda-
ble) QUANTUM RESEARCH, 17919-77 Avenue,
Edmonton, Alberta T5T 2S1.

GREAT Project. Silent Sam

- sILaNT >/ reminds you when you for-
- T— get. SSTSR (Turn Signal Re-
I sAm S minder) beeps 3 seconds
YA after 15 seconds. Cycle re-

peats until cancelled. Unobtrusive, recycles when braking.
Compact kit mounts atop flasher. Parts, case, PCB, sche-
matic, instructions $15 PPD; 2/$25; 3/§30. Visa/MC. Free
brochure 1-800-398-5605. Prewired $20 PPD; 2/$35; 3/$45
Silent Sam, 1627 Basil Dr., Columbus, OH 43227,
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DESCRAMBLER kits. Complete cable kit $44.95.
Complete satellite kit $49.95. Add $5.00 shipping.
Free brochure. No New York sales. SUMMIT PE,
Box 489, Bronx, NY 10465.

SURVEILLANCE transmitter kits tune from 65
to 305 MHz. Mains powered duplex, telephone,
room, combination telephone/room. Catalog with
Popular Communications, Popular Elec-
tronics and Radio-Electronics book reviews of
"Electronic EavesdroEBinE Eqruipment De-
sign,” $2.00. SHEFFIELD ELECTRONICS, PO
Box 377785-A, Chicago, IL 60637-7785.

BUILD 0-50 volt regulated dual tracking power
supply. Complete schematics and instructions
$5.95. SMS ENGINEERING 5932 West Bell
Road, Suite D106, Glendale, AZ 85308.

AUTOMOTIVE electrical monitor. Complete kit
$6.95. Assembled $9.95. $3.00 S/H. NY residents
add tax. VR ELECTRONICS CORPORATION,
47-30 196 St., Flushing, NY 11358.

60 SOLDERLESS Breadboard Projects in two
easy-to-read pocket books. Complete with circuit
descriptions, schematics, parts layouts, compo-
nent listings, etc. Both books (BP107 & BP113)
only $11 .90glus $3.50 forshgjpigg. USA and Can-
ada only. US funds. ETT, INC., Box 240, Mas-
sapequa Park, NY 11762-0240.

SURVEILLANCE — Counterspy equipment!
Guaranteed Iowgrices! Catalog $5.00. SUR-
VEILLANCE COUNTERMEASURE TECH-
NOLgGIES, Box 520013-B, Salt Lake City, Utah
84152,

Free Sample!
Antique Radio's
Largest Circulation Monthly.
Articles, Ads & Classifieds.
6-Month Trial: $15. 1-Yr: $27($40-1st Class).
A.R.C., P.O. Box 802-L8, Carlisle, MA 01741

Build this kit which removes lead

21 =Y (@] = vocals from standard stereo records,

CD’s, tapes or FM broadcasts. Sing

BUSINESS OPPORTUNITIES

YOUR own radio station! Licensed/unlicensed.
AM, FM, TV, cable. Information $1.00 BROAD-
CASTING, Box 130-H1, Paradise, CA 95967.

LEAD

able.

N 421, Batavia, Ohio 45103,

SILENT submarine drive, MHD plans send $11.95
to DNS RESEARCH, 2314 W. Harrison, Chandler,
AZ 85224,

ETCH PCBs yourself, new technique, no chemi-
cals, easy, cheap, full instructions, sharefare,
$1.00, SASE, NICKNAP PRODS., Suite 297, CN
1807, Wall, NJ 07719.

CABLE descramblers, build your own, SSAVI,

Gated Sync, Sinewave. $14.95,

gABLETRONICS, Box 30502PE, Bethesda, MD
0824.

along with the background music.
Use with any home component
VOC ALS stereo. Additional kit adds reverb to

our voice, then mixes it with music.
From re-assembled boards also avail-
Write for free info.
BECELEN SR Weeder Technologies, P.O. Box

MAKE $75,000.00 to $250,000.00 yearly or
more fixing IBM color monitors. No invest-
ment, start doing it from your home (a tele-
phone required). Information, USA, Canada
$2.00 cash for brochure, other countries
$10.00 US funds. RANDALL DISPLAY, Box
2168-H, Van Nuys, CA 91404, USA. Fax (818)
990-7803.

HOME assembly work available! Guaranteed
easy money! Free details! HOMEWORK-P, Box
520, Danville, NH 03819.

FEDERAL loans for small businesses now avail-
able. 1 (800) 777-6342 for free details.

FREE information! Research engineer earns liv-
ing with stocks safely. HILL, PO Box 48194, Niles,
IL 60648.

START your own burglar alarm company. Be your
own boss! Info packet $10.00. JCE ENTER-
PRISES, 205 Maplewood, Hot Springs, AR 71913.

TEST-Aids for testing units in full servive
mode. Starcom VI, $40.00; Starcom Vi,
$30.00; Starcom DPBB, $50.00: Pioncer
clears error codes E2-E5, $60.00; Pioneer
cubes, will not alter internal serial #,
$125.00; Tocom VIP 5503/5507, $25.80;
Tocom mapping, $40.00; S.A. 85G0,
$25.00; 8550, $30.00; 8580, $40.00;
8570/30, $50.00; Zenith, $25.00; security
bits and remotes. N.E. ENGINEERING,
{617) 770-3830. :

BUGGED? Phonetapped? Free catalog coun-
ter-surveillance equipment tells you fast! 1 (800)
732-5000.

SUPER electronic and scientific devices.
Some never seen before by the public. T-lasers,
alarms, surveillance devices, H. voltage devices,
electronic projects, tubes, plans, and etc. at low
prices. Catalog $3.00. CM FALCO, Box 217,
Rahway, NJ 07065.

BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230

BIG Money Now in home-based business! Free
new report gives easy how-to tips. Rush LSASE
to: MBM-PE0193, Box 431648, Miami, FL 33143.

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 ext. 5730.

WANTED

PROTECT and market your new product
ideas! Call THE IDEA EXCHANGE — Fast, pro-
fessional, confidential: 1 (800) 272-6875.

INVENTORS. Do your own patent searches at no
cost. The Patent Office has provided this for de-
cades. The Gulde to Patent Searches. $19.95.
CSC, Box 1729, Massapequa, NY 11758.

SATELLITE TV

FREE — Catalog — Do-it-Yourself save
40%-60% Lowest prices world wide, systems, up-
grades, parts. All major brands factory fresh and
warrantied. SKYVISION, 1048 Frontier, Fergus
Falls, MN 56537. 1 (800) 334-6455.

OF INTEREST TO ALL

YOU TOO CAN import from Taiwan and Hong Kong. Free

information. Box 661, Dallas, GA 30132.

ELECTRONIC ENGINEERING. 8 volumes compiete.
$109.95. No prior knowledge required. Free brochure.
BANNER TECHNICAL BOOKS, 1203 Grant Ave., Rockford,

IL 61103.

SATELLITE TV — Do 1t Yourself, major brands
discounted, We'll beat everyone's price. Discount
LARRY, (609) 596-0656.

SUPER low satellite prices. Free U.S. and Inter-
national catalog. SATMAN, (309) 692-4140(Int’l.),
1 (800) 472-8626 in U.S.

AUTO COMPASS $3.95 GUARANTEED. TREVKEL, 70A

Greenwich Avenue, #129{PE), New York, NY 10011.

ELECTRONIC PROJECTS CONSTRUCTION Manuais,
Catalog $1.00: EEC Services, RR1, Priceville, Ontario, NOC

1K0 Canada.

TRAVEL

FREE HAWAII, ORLANDO ACCOMMODATIONS!!! FOR
DETAILS SEND $2: DREAMLAND VACATIONS, BOX 56,

FORTLEE, NJ 07024.

50% OFF — TRAVEL & HOTELS! Send $1.00. Travelers,

372 Fiorin Rd., #223A, Sacramento, CA 95831,

VIDEOCIPHER Il descrambling manual. Sche-
matics, video and audio, $18.95. Videocipher #l
032, $15.00. Videocipher Il plus, $20.00. Soft-
ware, $25.00. CABLETRONICS, Box 30502PE,
Bethesda, MD 20824.

PERSONAL CODE EXPLORER

T.V. FILTERS

T.V. notch filters and bullet stopper, free brochure.
MICRO THinc., Box 63/6025, Margate, FL 33063.
(305) 752-9202.

NEW! Exciting! Easy-to-use Personal Code Ex-
plorer copies i?ital radio signals — fax, morse,
RTTY, ASCH, SITOR, packet and more on your
IBM/PC screen. Free brochure. Call, write. MC/
VISA. $129.00 plus $4.00 shipping. MICRO-
CRAFT, Box 513PE, Thiensville, WI 53092, (414)
241-8144.
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EDUCATION/INSTRUCTION

LEARN 1BM PC assembly language. Disk
$5.00. Book $18.00. ZIPFAST, Box 12238, Lex-
ington, KY 40581-2238.

VCR repair. Save money — make big profits!
Learn how from How to Keep Your VCR Alive.
“This detailed, step-by-step manual enables any-
one with no previous knowledge or experience to
fix most VCR problems easily, quickly, and inex-
pensively with a few simple tools.” — Small Press
Review. Highly recommended by Electronic Ser-
vicing and Technology, Modern Electronics, Popu-
lar Electronics, Popular Communications, Vid-
eomaker, Video, Nuts and Volts, and many other
electronics and video magazines “Far better than
Viejo at 1/7 the cost.” 403 page book, with 704
illustrations, plus professional head-cleaning tool.
Obtain from B. Daltons or send $24.95 to
WORTHINGTON PUBLISHING, 6907-202H
Halifax River Drive, Tampa, FL 33617. Publisher
pays S&H. Money-back satisfaction guarantee!

LEARN computers. Tutorials and software. Pro-
grams sampler $11. Catalog $1.00. Complete iBM
software line — education, business, scientific,
ames, Windows. State disk size. VISTA-PE
gé)FEWARE, 95106 Huaala Place, Mililani, Hi
789.

ESP, Bioelectricity, Microwave hearing. Introduc-
tion, comprehensive booklist... $1.00. RE-
SEARCH ASSOCIATES, PO Box 3583, Boynton
Beach, FL 33424-3583.

o o e ey

LEARN COMPUTERS!

Home study: become an expert with the I
personal computer for home or business
use. Free literature: call 800-223.4542.
Address.

City, State, 2. I
School of Computer Training, Dept. KA341
2245 Perimeter Pk., Atlanta, Georgia 30341
N N ¥ BN N ¥ ¥ ¥ N |

Cable TV
DESCRAMBLERS

“PERMANENT Magnet Materials Short
Course.” Complete history, materials listing,
glossary, specifications, applications, design cri-
teria, sources. Details $2.50, order refundable.
SJL PUBLISHING, Dept. AOO4PE, Hanna, IN
46340-0152.

TELECOMMUNICATIONS

CORDLESS phone scandal! Long-range eaves-
dropping secrets exposed. Millions unaware!
Protect your privacy. $12.00. AIRWAVES, 5319
University, Suite 300PE1, Irvine, CA 92715. (Hur-
ry! Limited offer)

GET OUT

OF THE DARK.

Open your eyes and see just how many

subjects are covered in the new edition of

the Consumer Information Catalog. It's
free just for the asking and so are nearly
half of the 200 federal publications de-
scribed inside. Booklets on subjects like
financial and career planning; eating
right, exercising, and staying healthy;
housing and child care; federal benefit
programs. Just about everything you
would need to know. Write today. We'll
send you the latest edition of the Con-
sumer Information Catalog, which is up-
dated and published quarterly. It'll be a
great help, you'll see. Just write:

Consumer Information Center
Department TD
Pueblo, Colorado 81009

U.S. General Services Administration

1-800-228-7404

_NU-TEK ELECTRONICS

3250 Hatch RD
Cedar Park TEXAS 78613

FREE CATALOG!
1-800-648-7938

JERROLD HAMLIN OAK ETC

CABLE TV
DESCRAMBLERS

* Special Dealer Prices!

* Compare our Low Retail Prices!
* Guaranteed Prices & Warrantias!
* Orders Shipped Immediately!

REPUBLIC CABLE PRODUCTS. INC.
=y 4080 Paradise Rd. #15, Dept.PE193
rmmms Las Vegas, NV 89109

For all other information (702) 362-9026

4 % 9 % PRESENTING 4 4 4 %

DESCRAMBLERS

% 4 % % % STARRING 9 9 9 9 %
JERROLD, N, OAK
AND OTHER FAMOUS MANUFACTURERS

© FINEST WARRANTY PROGRAM AVAILABLE
* LOWEST RETAIL/ WHOLESALE PRICES IN US
+ ORDERS SHIPPED FROM STOCK WITHIN 24 HRS
* ALL MAJOR CREDIT CARDS ACCEPTED

FOR FREE CATALOG ONLY 1-800-345-8927
FOR ALL INFORMATION 1-818-709-9937

PACIFIC CABLE CO., INC,
73252 Reseda Bivd.. Dept.2022
Reseda. CA 91335

AmericanRadioHistorv.Com

Popular
Flectronics

WE

HAVE
THE

RIGHT
ANSWER

Advertisers who want
to place their print ads
in a quality publication
ask the question: “Is
your circulation
audited?”

We're very proud to
answer “Yes.”

We are a member of
the Audit Bureau of
Circulations because
we share ABC’s belief
that circulation audits
are an essential assur-
ance of value.

ABC is the premier
circulation auditing
organization in the
world, and has been
since 1914. Each year,
ABC auditors test and
verify that our circula-
tion figures are facts,
not claims. An ABC
audit is the sign of a
sound investment for
advertisers.

Not all publications
are audited, but they
should be. Because
when advertisers ask
“Is your circulation
audited?” there’s only
One answer.

“Yes.”

Audit Bureau of Circulations

$01u04109}3 Jeindod ‘c661 Azenuer
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VCR | ADVERTISING INDEX ADVERTISING SALES OFFICE

Cross Reference POPULAR ELECTRONICS magazinedoes |  gon o cer blications, Inc.
not assume any responsibility for errors Farming dal? Nt; "‘_”3'5
NOW Find the right Part that may appear in the index below. 1.0516) 293-:;000
for your VCR Free Information No. Page Larry Steckler
President
5 AMCSales ................... 29 Christina Estrada
A e T (e % Assistant to the President
— ntique Radio Classified........
podet N \
\ — CBC International ............. 56 For Advertising ONLY
e 516-293-3000
M‘é"- — CIE ... o 11 Fax 1-516-293-3115
== \
—  CLAGGK, Inc. Book Club. .. .. . 21 L7 B
publisher
4 Edition . .
gecon —  CLAGGK, Inc. Video Offer ...CV3 Arline Fishman
advertising director
JE—— — Cable Ready Company ......... 95 Denise Mullen
s et
: advertising assistant
with the — Command Productions ......... 81 Kelly McQuade
ISCET VCR . credit manager
— Electronic Tech. Today. . ... ... Ccv2
CRDSS REFERENCE Customer Service/Order Entry
—  Electronic Tech. Today . ... .. 83, 89 1-800-827-0383
This 272-page reference contains 1-800-892-0753
both model and part-number cross- | | —  Electronics Book Club .. ... 15,79 | 7:30AM-8:30 PMEST
references and now includes the
FREE 56-page 1991 updates. —  FirestikIl.................... 2
VCR'’s are made in a few factories ALES OFFICES
from which hundreds of different — Grantham College ............. 27 EAST/SOUTHEAST
brand names and mode! numbers Stanley Levitan
identify cosmetically-changed iden- —  HighText Publications, Inc. . .68, 76 Eastern Sales Manager
tical and near-identical manufac- 1 Overlook Ave.
tured units. Interchangeable parts — ISCET................. 85 Great Neck, NY 11021
are very common. An exact re- 1-516-487-9357
placement part may be available 8 MOUSEr v o v oo 35 Fax 1-516-487-8402
only a few minutes away from you
Eren though the manufacturer sup- — NRI Schools .................. 25
plier is out-of-stock. You may be able
to cannibalize scrap units at no cost! Nu-Tek o7 MIDWEST/Texas/Arkansas/
— U-leK. ... ... ... . il Oklahoma. Colorado. Arizona
The ISCET VCR Cross Reference Ralph Bergen
and 1991 Update pages are pre- —  PacificCable.................. 97 Midwest Sales Manager
punched for standard loose-leaf One Northfield Plaza, Suite 300
binding....$38.00 plus $3.00 for ship- 6 Panavise...................... 73 Northfield, IL 60093-1214
ping for each reference. 1-708-446-1444
T 10 People’s College ................ 3 Fax 1-708-559-0562
Electronics Technology Today Inc. -
VCR CROSS REFERENCE OFFER — Phillips Tech .. ................ 95
P.O. Box 240
- 0 PACIFIC COAST/Mountain States
F dale, New York 11735 ;
N::‘r:'"g ate, New Yor — Popular Electronics ............ 69 Mike Brooks
o . Pattis/3M
13 RadioShack ................ Cv4 1800 North Highland Avenue
Address Suite 717
City —  RepublicCable................ 97 Hollywood, CA 90028
State Zip 1-213-462-2700
P — Silent Sam TSR Co............. 96 Fax 1-213-463-0544
Enclose $38.00 for the ISCET VCR Cross Reference
et (E3D O Rt e o OO 12 US.Cable.................... 28

for each reference.

| have ordered ISCET VCR Cross Reference(s). PE Market Center

The total amount of my order is $ . — i Di ions.............. icki

[m] (‘h(;ck enclosed—do nol:‘nd cash. MicalDiaensions 93 N'c!“ Van suvdam

or please charge my credit card: Pattis/3M

OvVisa [MasterCard Exp.Date___/__/___ 15 Viejo Publications ............. 91 1800 North Highland Avenue
Card No. Suite 717

Signature —  Weeder Technologies ........... 96 Hollywood, CA 90028

New York State residents must add applicable local 1-213-462-2700
SERETEEL 11 ZentekCorp................... 28 Fax 1-213-463-0544

eyl
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Countersurveillance

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! 1f you are not the victim,
then you are surrounded by countless vic-
tims who need your help if you know how
todiscover 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 talk 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 che
same community. The valuable informa-
tion they filch may be marketing scrat-
cgies, 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 thief!

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

1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

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

Stolen Information

The open taps from where the informa-
tion pours out may be from FAX’, 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 dataand information greatly reduces
the opportunity for others to purloin
meaningful information.

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

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

No. of Cassettes ondered
Amount of payment S

Sales tix (NLY.S. only)

Total enclosed I
Biltmy O VISA O MasterCard
Cand No,
Expire Date

/

Signature
Namwe
Address
City

_ Stae Z1P

All payments in TUS.A. funds. Canadians add $-+.00 per VHS
cinsette. No forvign orders,

| et
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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 laser-
beam snoopers that are installed hun-
dreds of feet away from the room they
snoop on. The professionals disclose that
computers yield information too easily.

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

The Dollars You Save

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

Convenient autoranging and auto-
polarity at a low price. Select the
function—meter does the rest.
Diode-check mode. Measures to
1000VDC, 750VAC, 200mA DC
current, 20 megohms resistance.
Fuse protecied, UL 1244 listed.

2 R5TEOR s &+ s B 36.99

u Precision-crafted with top-quality materials
u Designed for long life and ease of use
m Backed by Radio Shack’s 1-Year Limited Warranty

New TECHLINE tools represent Radio Shack’s uncompro-
mising dedication to quality. Each is precision-crafted of
long-lasting, hard-working materials and employs the lat-
est design innovations for comfort and ease of use. And,
each is backed by our full 1-year limited warranty.

Speedy serwce and low pnces on thousands of parts and accessories!

u FREE delivery to Radio Shack on orders $5 and up
u Semiconductors and ICs m Hard-to-find batteries

m CB and scanner crystals m Long-life vacuum tubes
a Phono cartridges/styli 1 SAMS® service books

Why pay more for mail-order? Your Radio Shack stocks 1000 electronic
components, and another 15,000 are available fast from our special-order
warehouse. Ordering is easy! Bring in the exact part number (or old part).

We’ll check availability and order by phone. Delivery time to your nearby
Radio Shack for most items is a week.

TECHLINE Rechargeable Solder-
ing Gun. Great for autos, boats and
campers—solder up to 250 joints
on one charge. Trigger lock, light. UL
listed AC charger, case.

#64-2194 ... ... ... ... 39.95

CD Player AC-to-DC Voltage
Adapter. Saves batteries! Connect
to your portable CD player’s DC jack
and plug into wall outlet to play from
120VAC. 3VDC regulated output. UL
listed. #273-1659 .. ... ..... 16.95

AC Voltage Sensor. Detects broken
connections, blown fuses, defective
grounds, open breakers, more. Indi-
cates presence of AC voltages from
70 to 440VAC. Replaceable battery.
#22-108 ¢ cocnuliaiEatwa alin 11.99

TECHLINE 18-Piece

IR Transmitter Project

Project Holder. Alli-

DC Voitmeter. Measure

infrared Sensor Card.

Hex Key Set. Ideal for
engine and machinery
work. Heavy-duty steel
alioy. Standard sizes.

Case. For beeper or re-
mote. 9V battery com-
partment. Molded 7/ x
23/ x 41/s" enclosure.

gator-type clamps ad-
just to hold work in any
position. Solid cast-iron
base prevents uppmg

vehicle or power-supply
voltage. Jeweled move-
ment. Mounts in 178" -
diameter round hole.

Detects normally invisi-
ble infrared to confirm
output from remotes, IR
LEDs or lasers.

#64-1816 .. ... . . 4.99

Prices apply
at participating
stores and dealers.

#270-294 . ..

4.49  #64-2093 ... ...

CIRCLE 13 ON FREE INFORMATION CARD

AmericanRadioHistorv.Com

#2704754 . .. ... 7.95

#276-099 ... ... 5.95

Radlo Jhaek:==

MERICA'S TECHNOLOGY STORE"



