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Electronics Paperback Books 
GREAT PAPERBACKS AT SPECIAL PRICES 

O BP248-TEST 
EQUIPMENT CON- + Tut Equipment 
STRUCTION cnnewpdpn 

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

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. 

DlqpelAudio 
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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. 

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. 
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BP267-HOW TO 
IUSE OSCILLO- 
SCOPES AND 
OTHER TEST EQUIP- 
MENT $6.95. Mas- 
tering the oscilloscope 
is not really too difficult. 
This book explains all 
the standard controls 
and functions. Other 
equipment is also de- 
scribed. 

BP247-MORE 
ADVANCED MIDIi- 
PROJECTS $5.95. 
Circuits included are a ^ 

MIDI indicator, THRU 
box, merge unit, code 
generator, pedal, pro- 
grammer, channelizer, . 

and analyzer. 

uneantanalno 
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BP265-MORE 
ADVANCED USES 
OF THE MULTI - 
METER $5.95. Use 
these techniques to 
test and analyze the 
performance of a vari- 
ety of components. 
Also see how to build 
ad-ons to extend multi - 
meter capabilities. 

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. 

MorAGAetowd 
Wesotaw 
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Vii,. i.uww:ur. w BP256-INTRO TO 
.-w ---.r LOUDSPEAKERS 

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

BP249-MORE 
ADVANCED TEST 
EQUIPMENT CON- 
STRUCTION 
$6.95. Eleven more , 

test equipment con- 
struction projects. 
They include a digital 
voltmeter, capacitance 
meter, current tracer 
and more 

b+roecignp O BP257-INTRO TO 
4.10."... AMATEUR RADIO 

$6.95. Amateur is a 

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

BP251-COMPUT- a G't 
ER HOBBYISTS Hobby$. 
HANDBOOK 
$8.95. A wrapup of ev- . _" 

- erything the computer 
hobbyist needs to 
know in one easy to 
use volume. Provides a 

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

Preamplifier 
d 

Filter Circuits 

PCP115-ELECTR 

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

ONIC 
PROJECTS FOR HOME SECUR- 
ITY $10.00.25 projects ranging 
from a single -door protection cir- 
cuit that can be completed in an 
hour or two, to a sophisticated 
multi -channel security system. 
Each project is described in detail 
with circuit diagrams, explanations 
of how it works, instructions for 
building and testing, and how to 
adapt circuits to meet special re- 
quirements. 

ELECTRONIC 
PCTS 

NOME SECURITY 

BP195-INTRODUCTION TO SATELLITE TV $9.95. A definitive introduction to 
the subject written for the professional engineer, electronics enthusiast, Or others 
who want to know more before they buy. 8'x 10 in. 

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. 

BP235-POWER SELECTOR GUIDE $10.00. Complete guide to semiconduc- 
tor power devices. More than 1000 power handling devices are included. They are 
tabulated in alpha -numeric sequency, by technical specs. Includes power diodes, 
Thyristors, Triacs, Power Transistors and FET's. 

BP234-TRANSISTOR SELECTOR GUIDE $10.00. Companion volume to 
BP235. Book covers more than 1400 JEDEC, JIS, and brand -specific devices. Also 
contains listing by case type, and electronic parameters. Includes Darlington 
transistors, high -voltage devices, high -current devices, high power devices. 

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

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

BP184-INTRO TO 68000 ASSEMBLY LANGUAGE $6.95. The 68000 is a 
great new breed of microprocessor. Programming in assembly language increases 
the running speed of your programs. Here's what you need to know. 

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

BP239-GETT1NG THE MOST FROM YOUR MULTIMETER $5.95. Covers 
basics of analog and digital meters. Methods of component testing includes 
transistors, thyristors, resistors, capacitors and other active and passive devices. 

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

BP37-50 PROJECTS USING RELAYS, SCR'S 8 TRIACS.....$5.50. Build pri- 
ority indicators, light modulators, warning devices, light dimmers and more. 

RADIO -100 RADIO HOOKUPS 53.00. 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 amplifiers up through a 100 -watt DC -coupled FED amplifier. 

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

CHECK OFF 

THE BOOKS YOU WANT 

i--1 BP255-INTERNATIONAL RADIO 
STATIONS GUIDE $7.95. Provides 
the casual listened, amateur radio DXer 
and the professional radio monitor with an 
essential reference work designed to 
guide him or her around than ever more 
complex radio bands. 
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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 cable 
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 ETA'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. 

Carl Laron 
Editor 



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 

U1 

ISD1016 

MIC 17 

C2 

1 

+5V 
R2 

2.2K 

R3 

10K 

Fig. I 

MIC1 

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

LETTERS -r. 
0.1-µF capacitorshave been in- 

terchanged. The part 
designated Cl is actually C2, 
C2 is C3, and C3 is Cl. 
C.B. 
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, most 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 
are 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 
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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. 
J.M.N. 
Donora, PA 

A TESLA COIL ADDICT 

I 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 (P- 
inch arc) output with such a 

small input signal. I 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 I used open con- 
struction when I breadboarded 
the oscillator circuit, using no 

RF shielding, I managed even- 
tually to fry all my in -stock 567 
chips, as well as two or three 
voltage regulators. I 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 I 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. 

I have been building Tesla 
coils since 1965 (prompted by, 

coincidentally, a Tesla-coil proj- 
ect in the July 1965 issue of 
Popular Electronics). I have yet 
to build that one special "big 
one" that most coil builders 
dream about, although I 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 I 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 I had re- 

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

All that work, time, and 
money, and I was never able to 
achieve resonance! I was more 
disappointed in the failure of 
that Tesla coil than I 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. 

I 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. 

I think the article will help in 

future Tesla-coil projects, and I 

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 I made in 

1952. I found it, and it still 
works. 

I 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. I believe I purchased 
200 capacitors for less than $3, 
and I got the same number of 
10-megohm resistors for even 
less. The circuit is identical to 
the one shown in the article, 

including a potentiometer for 
adjusting the flicker rate. I 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, I made a flashing 
symbol of an electron to hang 
over my desk. First I made two 
loops of #12 wire with the 
largest dimension being 8 

inches. I soldered the body of 
an NE51 lamp to the loop. I 

soldered a capacitor in parallel 
with the lamp and used the 
resistor to complete the circuit 
to the other loop. I 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 I had it 

wired and working, I 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 

I am looking for a schematic of 
a Model 700 DF -AF crystal 
marker/TV generator made by 
the Electronic Measurements 
Corporation. I am also looking 
for a VN1OK MOSFET tran- 
sistor. Thanks. 
David L. Murphy 
4948 Caribee Drive 
St. Louis, MO 63628 

I own a Sansui SR -838 turnta- 
ble. Last year it lost speed 
control and strobe. I 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, I 

have had no success. 
Please help me find someone 

in my area that will service this 
turntable. I am willing to pay the 
cost of shipping, if necessary, 
since I 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 I 

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-foót 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 Al 

. 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 average 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 oh 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 hometheater, 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 
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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, alwide 
range of prices. Deciding what sort of 
components would work best for you is no 
easy task. 

There are several factors to be consid- 
ered before you venture out shopping and 
get en more confused by fast -talking 
sales people. Money, of course, is a major 
concern. 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 td 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. 

-r-b» `19 
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WHO, WHAT, WHEN, WHERE? 
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 -theater system-but 
also to make sure than 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 electronics 
enthusiast, and no one else will be touch- 
ing the controls, 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, to 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 to 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 watching? Do you 
pi -der live performances of opera and sym- 
phonies, or action films like Terminator 
II? 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 you 
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 
to 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). It; for instance, your 
sofa is 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 1' 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 ofi 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 custom 
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 use. 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. 
Ranking the window, he built floór-to- 
ceiling, I8 -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 ;he 
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 h; ,:- 
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 11/2 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 to 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. 

VCR'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 four -head 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 edits, 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. 

A/V Receivers. An NV receiver can 
be the nerve center of your home -the- 
ater system and will provide a conve- 
nient link to your audio components. 
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 amplifier, 
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 

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 home -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 still 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. Almost 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 
VIDEO PLAYBACK FORMAT. 
TWO-SIDED PLAYERS OFFER 
THE MOST CONVENIENCE 

VCR 

HI -F1 STEREO 
SOUND A MUST. 
FOUR HEADS 
REQUIRED FOR GOOD 
SLOW-MOTION AND 
STILL -PICTURE 
PLAYBACK. 

TV/MONITOR 
THE FOCUS OF 

ANY HOME THEATER. 
BIGGER IS BETTER, 

BUT TOO BIG IS 
NO GOOD. CHOOSE 
BETWEEN DIRECT VIEW, 
REAR PROJECTION, 
OR FRONT PROJECTION. 

UNIVERSAL REMOTE 
ESSENTIAL FOR 

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

A/V RECEIVER 
AND AMPLIFIER 
THE HEART OF 

HOME -THEATER SOUND. 
LOOK FOR PRO -LOGIC 
DECODING AND 
AMPLE SWITCHING 
CAPABILITY. 

OTHER AUDIO EQUIPMENT 
A GOOD HOME THEATER 
ISN'T JUST FOR 

VIEWINGI 

PROJECTOR 

FOR THE LARGEST 
PICTURE, YOU NEED 
A FRONT -PROJECTION 

¡¡` 

SYSTEM. l` 

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 ea 

é basics. This illustration, which shows the principle elements of any home theater, 
CCI provides a starting point. 
vF o 

º is surround amplifier -fit neatly on a 
built-in component rack. Infinity speaker 

w fit n the new shelves; the center channel is 
3 mounted inside the window seat, with 

áonly the grille showing. The subwoofer is 
mounted under the floor-a heating grate 

8 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- 

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 
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. 



Graduate as a Fully Train 
lest --nits 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 Cleveland Institute of 
Electronics who are working in high - 
paying positions with aerospace, 
computer, medical, automotive and 
communications firms throughout the 
world. 

They'll tell you success didn't come 
easy...but it did come...thanks to their 
CIE training. And today, a career in 

electronics offers more rewards than 
ever before. 

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

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

largest home study school specializing 
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 all of CIE lessons 

are designed for independent study, 
CIE's instructors are personally avail- 
able to assist you with just a toll free 
call. The result is practical training... 
the kind of experience you can put to 
work in today's marketplace. 

LEARN BY DOING.. WITH STATE- 
OF-THE-ART EQUIPMENT AND 
TRAINING. 
CIE pioneered the first Electronics 
Laboratory Course and the first 
Microprocessor Course. Today, no 
other home study school can match 
CIE's state-of-the-art equipment and 

eleetiv 

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. 

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

PERSONALIZED TRAINING....TO 
MATCH YOUR BACKGROUND. 
While some of our students have a 

working knowledge of electronics 
others are just starting out. That's 
why CIE has developed twelve career 
courses and an A.A.S. Degree pro- 
gram to choose from. So, even if 
you're not sure which electronics 
career is best for you, CIE can get you 
started with core lessons applicable to 
all areas in electronics. And every CIE 

Course earns credit towards the 
completion of your Associate in 
Applied Science Degree. So you can 
work toward your degree in stages or 
as fast as you wish. In fact, CIE is the 
only school that actually rewards you 
for fast study, which can save you 
money. 

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

12 censor, dual 18 -inch subwoofers, six am - 

Fisher A/V Component System 

piifiers'.for a bone -rattling total of mire 
than 1400 watts, direct radiators for music 
playback, and a compression driver horn 
combination for video plzybáck. JBL's 
aimvis tó provide a complete home -theater 
ekperienee that accurately reproduces 
movie soundtracks, but not compromise 
music listening. To that end, the system 
offers two modes. For home -theater use, 
Synthesis; is THX licensed and approved 
and offers Dolby Pm Logic and ten sup- 
plementhty surround settings. -Switching 
to the music mode disconnects the center 
and surround loudspeakers and replaces 
them with components specifically de- 
signed for audio sound systems. The sug- 
gested price, which doesn't include" a 
video source (VCR or laserdisc player) or 
installation (which must lie: done profes- 
sionallyii is $47,900. 

-, Y.r.. 

J81 Syntesis One Home-Thea-er 
System 

Whether you decide to go the pre-pack- 
aged rotate, or purchase individual compo- 
nents, good shopping skills are important. 
'Determine precisely what features you ex- 
pect from each component, and then look 
for prodrets in your price :tinge that offer 
those features. Scan the circulars that 
come in -your Sunday papa and read con- 
sumer Magazines. Then go out to each of 
the electronics stores iri your area to com- 
parison shop. 

That's just what we did, and we found 
some affordable. and some interesting, 
.home -theater alternatives=including a 

(Continued on page 17) 

Look Sharp! 
SHARPVISION XV-H3OU 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 Bowl 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- 
H3OU in a home -theater setup. 

Physically, the XV-H3OU 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 -1130U 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-H3OU comes with a remote control, 
another convenience missing from its 
predecessor. Jacks at the rear of the unit 
provide audio inputs frbm 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 -1130U 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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fleet light of one color while transmuting 
all others: 

- Each LCD panel contains 112,320 pix 
els (for a total of 336,960 pixels). That_ 
translates to a horizontal resolution of 4001: '- 

lines, compared to the XV -100's 300. 
In addition, the SharpVision XV 

H3OU's high -intensity metal -halide Tamp 

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 da 
quite a bit of increasing=the maximum 
screen size is 150 inches diagonally, `com- 

i pared to the XV -100's 100 -inch maximum. 
The XV -1130U also offers viewers the op 
lion of using ít as a rear projector 
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 connecl 
lion 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 you'd want to connect the - 

projector to an A/V amplifier, surround - 
sound speakers, a second video source; 
etc. (The projector's manual, which de= 

tails various possible setups, is anottiei- 
drastic improvement over the XV -I00.) 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 control power and, volume, select 
the video 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 tum the projector off after 30, 60, 
90, or 120 minutes. 

We,got á 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. 

Audi(' and video adjustments, as well as 
input selection, also can be done using the 
top -panel controls on the projector. The 
top -panel controls include one that's trtiss- 
ing froto the remote-a focus -pattern dis- 
play button. Pressing that button causes a 
pattern to be displayed on the screen for 
about 15 seconds, while you make adjust- 
ments using the focus ring around the lens. 

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, Sharp Vision'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 ín the last couple 
of years are likely to continue-SharpVi- 
sion projectors are going to be tough to 
heat. 13 



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 thé 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 
is 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 Audio/Video 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 mom 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 surround outputs. 

Seven audio inputs, four composite vid- 
eo 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 W 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- 

14 tion.that lets you set the station name so 
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that it is shown in the display each time the 
station is,tuned. Up to five alphanumeric 
characters can bestored for each memory. 
Stations carf be tuned directly by entering 
the preset rumber on either the remote 
control or the front -panel keypad. It's also 
possible to scan through the presets, or tó 
change stations by turfing in theconven- 
tional manner. = 

A Carver feature cálleu ACCD (for 
asymmetrical charge=coupled FM deter- 
tor) is provided to reduce multipath distor- 
tion. ACCD, which is switchable, is said 
to be. able to transform á multipath signal 
into a clear signal. by separating the stereo 
sum and difference sigr-als and rejecting 
up to 80% of the disto-'tion-filled stereo 
signal. Tien, "the.15-20% of the signal 
which is aeán is usedtoaccurately recre- 
ate the rest elf the stereo signal." Because 
our suburban location =is not "_typically 
plagued by multipath_ problems,- we can 
vouch for ACCD's success only oy noting 
that the feature seemed to quiet some noise 
from marginal'signals, «ithout degrading 
strong signals. _ = 

Besidess the tuner, the HR 885 offers 
other purely audio- functions; CD playei 
inputs and audio tape _inputs and outputs 
are provided._ We're thankful that Carvety 
also included a phóno 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 
dimensionality of alive perfórmancé 
through special signal -cancellation and 
time -delay cdcuitry." It _attempts- to cor-' 
rect the problems of traditional stereo that, 
occur because your ears ,hear the óutput of- 
both stereo speakers. It works by injecting 
some degree of out -of -phase right -channel 
information into the left channel' signal= 
and vice versa. Theoretically, with the 

tight time delay, the, out -of -phase right - 
channel information will arrive at the left 

. ear at the same time _the signal from the 
right speaker does, and the signals will % 

-.cancel. With proper !speaker setup- 
n which is very critical for the processing to 

work-we`found that Sonic Holography 
dramatically widened the soundstage of 
stereo recordings, and produced excellent 
infaging. Sonic Holography is not, of 
course, intended to ieplace Dólby Pro 
Logic. 

The HR -895 provides rear -panel inputs 
=for a laserdisc player and two VCR's. A 
front -panel input is provided, primarily for 
cónnecting_a camcorder. S -video con- 
nectors are provided for he 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-videó-equipped 
video recorders is possible, although not 

á necessarily cónvenient 
Two tapé=dubbing options are provided 

on the amplifier. Pressing the TAPE-vCRI 
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- 
tcorder-with-the distinct advantage of 6 - 
hour taper -do yourself a favor and give it 
a try.) A sedónd, VCRs-VCR2 button lets 
you 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 (tin - 
less one of the amplifier's dubbing buttóns 
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 at home will be at least as good as 
you're likely to hear inmost movie the- 
aters It's likely to be better, 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 speaker's. 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 sensible 
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 to see if. 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. . 

e 

- - 

' There was a time, not long agcy: 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, -vie 
would see thern'in a good theater: Films 
whose soundtrack we didn't consider ¿ru- 
cial to our enjoyment would be relegated 
to "let's wait until it comes out on video" 
status. á - 

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's 

rA worth the theater's outdated sound sls- 
tern didn't do júsíice to the film's wonder- 
ful soundtrack, and since the music made 
the movie, thé whole experience was dis- 
appointing. 

E We finally got ío 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. 

1 We rented the film on laserdisc, and Rs - 
tened to it through Cerwin-Vega's Senstir- 
round seven -piece home -theater speaker 
system, connected to a Carver Dolby Pro - 
Logic A/V receiver. We quickly di - 

covered what a difference, the right sdund 
system can make! 

Sensurround technology was developed 
by' Cerwin-Vega and Universal Studio. 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 Mine use, in a pre-packaged seVen- 
pieceisystem or as separate components. 
The seven -piece system that we tried opt is 
intended for use with "big -screen" home - 
theater setups-those using front- or rear - 
projection TV%. It consists of the HT-CTR 
shielded center -channel speaker, two 
HT -100 shielded subwoofers, and four HT - 
S6 satellite speakers. For home theaters 
centered around direct -view televisions, 
Cerwin-Vega recommends la five-plce 
Sensurround setup that includes the sarne 
four satellite speakers (sold. for $380 a 
pair) and one HT -210C "dual subwoofer/ 
center -channel System" ($320). That unit 
integrates two 10 -inch subwoofers and 
center -channel speakers into a single, 
fully -shielded ;cabinet thát 'doubles (or 
should we say triples?) as a pedestal for the 
television or monitor. It's also possible to 
use the FIT -210C and a paifof HT -S6 satel- 
lites aionl with a pair of yóur own speak- 
ers: a< leing as the center speaker matches 
the left and right ones. (The eXcellent man- 
ual' supplied with the speakers explajns 
how to calibrate the system, regardles% of 
the configuration.) 

'Now that you've heard alr.the optidps- 
that are a;railable. we'll get back on track 
and tell You about the seven -piece setup 
that we actually: tested. - 
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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 aq 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 61/2 -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 1134 x 81/2 x 11 inches. Their fre- 
quency response is rated at 80 Hz -20 kHz, 
± 2dB. 

The HT-CTR center -channel speaker 
features two 61/2 -inch midrange drivers 
and a 1 -inch polycarbonate dome tweeter. 
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 83/4 x 113/4 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 -reflex 
enclosure that measures 171/2 x 13 x 241/2 

inches. The HT -110 can handle inputs up 
to 250 watts. Although not on our pre- 
production models, the HT -1l0 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 
.subw000fer, and then feed the left, right, 
and center speakers from the subwoofer's 
wiring panel. The crossover switch would 
be in; or ona, 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 Terminatór 11, 

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, a 

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 manúal 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 
so. 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 system-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 he 

significantly better than those'we found in 

most local theaters. 

HOME:THEATER 
(Continued from page.12,) 

46 -inch GE ri ar-projectioít 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 $2.329, and you'd just need 

to add speakers 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 changer, 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. If we were actvally about to 
buy a home -theater system, we'd be will- 
ing to spend quite:a hit 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 seé 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 Prodúcts, 
Inc., 82 Totowa Road, Wayne, NI 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 
show's 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 years 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, ín the 90's, it has 

finally 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 lógical step was for consumers try to 

duplicate the movie -theater 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 

AN equipme>Gtt,'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 17 



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 
small enough that a double-blind view- 
ing test between the XR-W70A and 
some more expensive players would 
end in a draw. 
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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 

Output Level 
(1 kHz) 

THD 

(@75% modulation) 

Signal/Noise Ratio 

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 dB to - 50 dB) 

Frequency Response 
(20 Hz to 20 kHz) 

TEST RESULTS -VIDEO SECTION 

0 dB 
- 0.78 dB 

-2.92 dB 
- 3.84 dB 

44.8 dB 
36.5 dB 

45.1 dB 

TEST RESULTS -ANALOG AUDIO SECTION 

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 

Weight 
Dimension (H x W x D) 

Power Requirement 
Random -Access time 
Scan Time (Side 1 to Side 2) 
Notable Features 

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 
51x 181/2x17/inches 
31.5 Watts 
2.0 seconds 
5.5 seconds 
Flying erase head, Digital noise reduction, 
Timebase corrector, Bidirectional frame 
advance, Slow motion play 1/sX and 1/1oX), 

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. 
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display tyvice the horizontal resolution I 

(more than 420 lines) of VHS VCR's, and 7 

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 oii a 

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

` all laserdisc players also play CD's, an LD/ 
- CD player represents an economical. 

- choice of an A/V component. 
. In our home -theater setup, we used a 

combination disc player from Toshiba. 
The Model XR-W70A CD/CDVILD Player 
can play 3- and 5 -inch CD's, 5 -inch 
CDV's (CD with Video discs), CDV 
gles, 8- arid 12 -inch CD Video LD's, and 
8- and 12 -inch laserdiscs.= It also adds a 
couple bf convenience features to hom e - 
movie viewing. 

The most important convenience !fea- 
ture is two-sided play. It's not necessary tó 
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 1 at some place 
other than the middle of a scene... .) 

Intro Scan is another convenience fea- _ ` pangl offer a rotary three -speed scan con - 

nine that lets you play the first eight sec- 1= troll The clear -scan mode gives slow scan- 
:. _ _ 

onds every laserdisc chaptero CD track 
so you can find what you're looking for. (It 
Will automatically change to the second 
side of °3 laserdisc.) Yon can program the 
unit tá play tip to 24 chapters or tracks In 
any desired order; again, you can switch 
pack and forth between laserdisc sides. 
xOf course, there aren't, too natty laser - 
discs that we, would like to..wat'ch in ra t- 
dom order.) A random mode leis you play 

- all songs on a CD in rtitdozn &der; on a 
laserdisc 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 automatically 
called into play if you turn the power 
switch 9ff during playback=of s laserdisc: 
when you turn the player back on, it will 

- pick tip when; it left off_ For dubbing CD's 
- onto cassette tape, a peak -search function 

Imake7s=it r bre&ze to set you[ recording 
level: it will find the peak level; and output 

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

When you insert a disc into the ?É R 
t W70A, whether it's a CD, a'-CDV, or a 

lasetslfsc, the player will autotratically de- 
tect what kind of disc it. is-just as any 
other combi player willdo.-A special func- 
tion "Direct CD," tells the player that you 
are gong to be playing a CD. That not only 
speeds its decision -making process, bat it 

turns bff the video -circuitry, `o eliminate 
the possibility of interference with the. tt- 

- 

An optical digital 'output terminal is 
provided for direct'connection to ampli- 
fiers 2nd other equiprpentwith digital; in- 

Both the remote cántrol-and the front 
puts. - 

MAIL-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 in 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 

Columbia 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). 

ninl; the lbw -scan mode steps scanning up 
to about 10 x normal; and high -scan steps 
it up to 30 x normal. The scanning was 
serviceable on CLV (constant linear ve, 
locity or extended-play) discs, but, of 
course, couldn't compare to that for CO 
(constant angular velocity) discs. 

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

The XR-W70A was a strong performer 
that doesé't offer any surprises. It didn't 
wow us with all kinds of high-tech, high - 
end features, but ircertainly did a respec- 
table job doing what it was supposed to. If 
you're a videophile who's been watching 
lasérdiscs since the late 1970's, then look 
elsewhere for your next 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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Panasonic Projection TV 

Bose Home -Theater Speaker System 

- 

l 
- ,... 

Zenith/Bose Surround -Sound System 

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 SIXF20 
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. 
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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 63/4 X 31/s x 43/4 inches, include hardware that allows several mount- 
ing options-wall and ceiling brackets, table stands, and floor stands. Each array 
includes a pair of 21/2 -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 53/4 -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. 
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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, IL 6(025) 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. 
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Where 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 hooks, 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 X C 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% sayings 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 limes your own pur- 

chase price. Frankly, there just isn't enough room on this page 

to outline all of 
the details, but 
don't pass this up! 

Send us your name, 
address and $19.95 
so we can send you all 

of the information, in- 

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

Great 1\vo for One Give Away' booklet of 40 coupons and catalog. 
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HEATH/REFLEX 
WIRELESS 
DOORBELL 

Heath zen-lh 

CIRCLE 119 ON FREE INFORMATION CARD 

A quick and easy way to add or replace a doorbell 

Most 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- 
tronics. That line of products is de- 
signed to allow the home do-it- 
yourselfer to install automated light- 
ing, wireless light switches, auto -shut- 
off lighting, 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 a 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 
all you 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 transmitter, or button, is roughly 
the same size as a match box, and it's 

powered from a small 12 -volt battery, 
which is included with the unit. The 
receiver, or bell, is powered from three 

22 "D" cells, which are not included. 

The transmitter will look attractive 
mounted at any doorway, and the re- 
ceiver looks much like a traditional 
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 tnree 
sound options allow you to have a 
different sounding bell at each of up 
to 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 testing out the doorbell at its 

approximate installation point, we 
learned the value of something men- 
tioned in the' installation manual: 
"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 that you mount it on a piece of 
wood at least 1/4 -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, 
Iwo 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! 386sx/20 MHz MINI 

TOWER COMPUTER! 
Features 32 -bit 80386sx 
CPU, 1 meg RAM, 64K ROM, 
1.2 meg high -density floppy 
disk drive 

MONITOR 
High -resolution, 
nonglare, 12" TTL 
monochrome 
monitor with tilt 
and swivel base 

NEW! 40 MEG 

HARD DISK DRIVE! 
You install this 
40 meg IDE 
hard disk drive 

gintereaterrn daallta 
for 

storage capacity 

SOFTWARE DISCOVERY LAB 

Train with MS-DOS, GW-BASIC, Complete breadboarding 
and popular Microsoft Works system lets you design and 
applications software 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..`° ig 

Clear, illustrated texts.` 
build your understanding y 

- -t¡¡''' 
of computers step by step IiI, 1,, 
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DIAGNOSTIC HARDWARE 

AND SOFTWARE 
R.A.C.E.R. plug-in diagnostic 
card and Quicklech menu - 
driven software, both from 
Ultra -X, give you hands-on 
experience with today's 
professional 
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Only NRI walks you -=- ° - - 
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through the step-by-step 
assembly of a powerful 386sx computer 
system you train with and keep - giving you the hands-on 

experience you need to work with, troubleshoot, and service 

today's most widely used computer systems. Only NRI gives you 

everything you need 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 servicing experience. 

Indeed, no other training - in school, on the job, anywhere - shows you 
how to troubleshoot and service computers like NRI. 

Get inside the West Coast 386sx 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 386sx/20 MHz mini tower computer system. 

You start by assembling and testing your computer's 101 -key "intelligent" 
keyboard, move on to test the circuitry 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 - induded in 
your course to dramatically increase your computer's data storage capacity 
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 quiddy 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 NR1 gives you the 
confidence and the know-how for advancement, a new career, or a money- 
making business of your own. 

. 
No experience necessary ... NR! bulds ít in 

With NRI, you learn at your own pace in your own home. No classroom 
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 instructor and the NRI technical staff, always 
ready to answer your questions and give you help whenever you need it. 

Riff catalog tells more. Send today! 

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 
servicing, 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. 

SEND TODAY FOR-FREE"CATALOG 

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

I_R Chec k one FREE catalog only 
MICROCOMPUTER SERVICING Computer Programming 

TV/Video/Audio Servicing O Security Electronics 

Industrial Electronics & Robotics Electronic Music Technology 

Telecommunications Desktop Publishing 

Basic Electronics O PC Software Engineering Using C 

For career courses 
approved under GI Bill 

check for details. 
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Name (please punt) Age 

Address 

city/State/zip 
Accredited Member, National Home Study Council 18-01j 
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By Len Feldman 

Canon UC1 
8mm 

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 
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CIRCLE 120 ON FREE INFORMATION CARD 

The Canon UCI compact 8mm camcorder. 

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

problems, offering 2 hours 
of recording time (and, 
more recently, 21/2 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 controller, and bat- 
tery), the UC1 features an 
8 x internal -focus zoom 
lens and six -layer ceramic 
circuit assemblies. 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 true of many 8mm- 
camcorder models, you 
can set time and date so 
that they may be displayed 

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- 
tory recording and 
returning to 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 to 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 

playback recordings on a 
N 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 
to 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 

TEST RESULTS-CANON UC1 8mm CAMCORDER 

Specifications . Mfr's Claim 

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

*See text 

2.0 lux 
N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
f/1.8, 8 x 
36 inches 
N/A 
N/A 
N/A 
4.9 watts 
1.28 lbs. 
5Yºx31/8x6% 
$1499.00 

PE Measured 

1.9 lux 
12 IRE 

8 IRE* 

330 lines 
240 lines 

43.9 dB 

39.5 dB 

40.1 dB 

40.3 dB 

zoom Confirmed 
35 inches 

-0.41 volts 
3.1 mV 
58.3 dB 

6.5 watts 
2.0 lbs.* 
Confirmed 

Earn Your B.S. Degree 
in 

ELECTRONICS 
or 

COMPUTERS 

á' 
a 

By Studying at Home 
Grantham College of Engineering, 

now in our 42nd year, is highly ex- 
perienced in "distance education"- 
teaching by correspondence-through 
printed materials, computer materials, 
fax, and phone. 

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

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

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

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

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

Accredited by 
the Accrediting Commission of the 

National Home Study Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 

27 



28 

IGITAL VIDEO STABILIZER 
ELIMINATES ALL VIDEO COPYGUARDS 

r 
Ol 

While watching rent- 
al movies, you will 
notice annoying pe- 
riodic color darken- 
ing, color shift, 
unwanted lines 
flashing or jagged 
edges. This is 
caused by the copy 
protection jamming 
signals embedded 
in the video tape, 
such as Macrovision 
copy protection. THE 
DIGITAL VIDEO STABI- 
LIZER: RXII COMPLETELY 
ELIMINATES ALL COPY 
PROTECTIONS AND JAM- 
MING SIGNALS AND 
BRINGS YOU CRYSTAL 
CLEAR PICTURES. 

WARNING 
THE DIGITAL VIDEO STA- 
BILIZER IS INTENDED FOR 
PRIVATE HOME USE 
ONLY. IT IS NOT IN- 
TENDED TO COPY RENT- 
AL MOVIES OR 
COPYRIGHTED VIDEO 
TAPES THAT MAY CON- 
STITUTE COPYRIGHT IN- 
FRINGEMENT. 

FEATURES 

Easy to use and a 
snap to install 
State-of-the-art 
Microchip technol- 
ogy 
100% automatic 
Compatible to all 
Woes of VCRs and 
TVs 
The best and most 
exciting Video Sta- 
bilizer in the 
market 
Light weight (8 
ounces) and com- 
pact (1x3.5x5") 
Uses a standard 9 
Volt battery ( last 1- 
2 years 
Fast UPS delivery 
Air shipping avail- 
able 
UNCONDITIONAL 
30 day money 
back guarantee 
1 year warranty 

(Dealers Welcome) 
FREE 20P Catalog 

To Order: $59.95 ea +$5for p & 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 

CABLE TV 
DESCRAMBLERS 

How You Can Save Money on; 
Cable 'Rental ::FeeS.::`::'::>::>::.:' 

Bullet Proof 

1 Unit 5+ 
fIFST Super Tri-Bi Auto/ 
Var. Gain Adjustment 5119.95..585 
Jerrold Super Tri-Bi ... 5109.95..579 
Scientific Atlanta $109 $79 
Pioneer $109 $79 
Panasonic TZPC145.... 599.95 579 
Stargate Converter $95 $69 
Digital Video Stabilizer. 559.95 529 
Wireless Video Sender.. 559.95 549.95 

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 

US Cable'll Beat 
Anyone's Price 
Advertised in 

this Magazine! 

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 proper authorization from 
local officials or cable company officials in accordance with all 
applicable federal and state laws. FEDERAL AND VARIOUS 
STATE LAWS PROVIDE FOR SUBSTANTIAL CRIMINAL 
AND CIVIL 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. 
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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 streaking, 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 lines for the camera 
output, about equal to the 
best resolution obtainable 
from broadcast 1V. 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 signal-to-noise ratio rel- 
ative to the brightness 
signal (luminance) mea- 
sured 39.5 dB For the 

complete record/play cy- 
cle, those signal-to-noise 
figures changed to 40.1 dB 
and 40.3 dB, respectively. 

The built-in microphone 
delivered 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 1/8 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 total weight of the cam- 
corder approached 2 
pounds. The overall dimen- 
sions of the unit were 51/2 (H) 

by 31/8 (W) by 63/a (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 
to use the UC1's many fea- 
tures and special effects 
takes a bit of time and 
practice. However, it is well 

CIRCLE 12 ON FREE INFORMATION CARD 
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NO COMPLICATED ELECTRONICS, NO EXPENSIVE INSTRUMENTS: 

worth the effort because 
this very compact unit is 

able to 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 UC1, 

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 Plaza, 

Lake Success, NY 

11042-1113), or circle No. 

120 on the Free Information 
Card. 

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- ie (, 

ments. No complicated elec- 
. 

The step-by-step texts and -- -` 
close personal attention from your instructor make learning easy. 

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

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

tronics. No fancy workshop. 

M wi home. Graduate ready to make up to $50.00 or more 
per hour in your own spare -time or full-time business. 

tl i 

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

Name 

Address 

City State Zip 

The School of VCR Repair 
2245 Perimeter Park, Dept. VA341,Atlanta, Georgia 30341 N-------I------------ 
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THE UNCENSORED 

CONIENI 01 

1N MAGA1INE IS 

MADE P0551011 BY 

¡HE CONSIIIUI1ON 

AND 

¡HE Bill 01 R1GHIS 

O1IHE 

ONE SIAlES. 

¡HE CONSIIIOIION, THE WORDS WE LIVE M. 

To learn more about the Constitution writ!: Con- 

stitution. Washington. D.C. 20006. The Commis- J _¡ 
slon on the Bicentennial of The U.S. Constitution. IAN CI 

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. 

Durable Lightweight Plastic. 
$119.00 

PHONE RECORDING.. ADAPTER 

Starts G. Stop: Recorder 
Automatically When 
Hand Set is Used. 
Solid Mate! 

FCC A3provei $28.50* 
VOX VOICE ACTIVATEDICONTROL 

'1P 
Solids -ate Ad ustable 
Sensitvity. Voices & 

Sounds Activate Recorder 
Adjustable Sensitivity 
Provisions for Remote 
Mike $28.50* 

* Add for ship. & handling. Phone Adapter & Vox 
$2.00 each, Recorders $5.00 each. Colo. Res add 
tax. Mail Order, ISA, M/C, COD's OK. Money Back 
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Build an 
Aviation =Bund Receiver 

Join a growing throng of listening enthusiasts who regularly tune in 

commercial air -to -ground and ground -to -air aeronautic communications. 

If, like many scanner enthusiasts 
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! 

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 C1 to a 
three -section, tuned -filter network, 

BY FRED BLECHMAN 

consisting of L1 -L5 and C2 -C6. Sig- 
nals in the 118 -135 -MHz VHF (very high 
frequency) range are coupled 
through C7 to a VHF transistor (Q1), 

where the signals are amplified. From 
there, the signals are fed through C8 
to the input of U1 (the NE602 dcuble- 
balanced mixer), which in this ap- 
plication serves as a local oscillator. A 
variable inductor (L6) 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, allows the local -oscillator frequen- 
cy to be tuned across about 15 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 at pin 4 

of U1 to a 10.7 -MHz ceramic filter (FIL1). 

The filter is used to ensure a narrow 
pass band and sharp signal selec- 
tivity. 

The output of FIL1 is amplified by Q2 
and then fed through 016 to U2 (an 
MC1350 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 transformer 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. 

That signal is used to automatically 
decrease the gain of U2 when strong 
signals are present or tc 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 signals. 

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 signals that can be 
brought up to a usable level. Potenti- 
ometer R2 controls 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 it's 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 43/4 

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 supplier listed in the Parts List. 

Although most of the parts for this 
project are commonly available 
through conventional electronic- 31 
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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 -MHz frequency range. 
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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 

32 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 S1, 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 both 
may be difficult to find from hobbyist 
sources. However, the second unit 
(BB505) is available from Allied Elec- 
tronics. 

However you go about collecting 
the parts for this project, don't even 
think about building the receiver cir- 
cuit without the printed -circuit board. 
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At the frequencies involved, the 
placement of every wire and part, 
and every part value 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 harm! 

Begin by installing the passive com- 
ponents (jumper wires, resistors, ca- 
pacitors, and inductors). Follow that 
by installing the active components; 
diodes, transistors, and IC's. Once the 
active components have been in- 
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The Aviation Receiver's printed -circuit board fits neatly into this optional 5- X 5.25- 
x 1.5 -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 to 

consider the enclosure that will house 
your receiver. 

The receiver's 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 theenclosure 
to accommodate the controls (S1, R1, 

R2, R3) and the jacks Wand 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 
(T1). 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 ?0.7 -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 coil, 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 TI for the 
best reception. Typically, T1 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 bet is 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- 33 



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. 

Similarly, 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 Terminal 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 Control and Departure 
Control are air-traffic radar controllers 
that coordinate all flight operations in 
the vicinity of busy metropolitan -airport 
areas. When you hear a pilot talking with 
"Jacksonville Center" or "Indianapolis 
Center," these are regional ATC (Air Traf- 

fic Control) centers. The aircraft is really 
en route on a flight, rather than just leav- 
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 Unicorn frequency for strictly 
advisory communications between pi- 
lots and ground personnel, such as fuel 
service operators. The people: 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 Unicorn 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 
Ul-NE602 double -balanced mixer, 

integrated circuit (Digi-Key) 
U2-MC1350 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) 

Ql-2SC2570 or 2N5179 NPN UHF 
transistor (Allied 858-1041) 

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

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

D2 -1N270, 1N34, or similar 
germanium diode 

D3 -1N914 silicon diode 

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

units.) 
R1 -R3 -10,000 -ohm PC -mount 

potentiometer - 

R4, R9, R15, R16, R20, R21, R24- 
47,000 -ohm 

R5, R7,,R11, R18, R25, R27-1000= 
ohm 

R6, R28 -270 -ohm 
R8, R12, R17, R23 -10;000 -ohm 
RIO, R14-1-megohm 
R13, R22 -33,000 -ohm 

R19 -100,000 -ohm 
R26 -22,000 -ohm 

CAPACITORS 
CI, C7, C8, C13, Cl6 0.001-µF, 

ceramic, -disc 
C2, C4, C6-82-pF, ceramic -disc 
C3, C5-3,9-pF, ceramic -disc 
C9, C17, C19, C20, C28, C30- 

0.01 -µF, ceramic -disc 
CIO, C15, C21, C25, C26, C31=4.7 - 

to 10-µF, 16-WVDC, electrolytic 
C11-10-pF, ceramic -disc 
C12, C14-27-pF, NPO ceramic -disc 
C18, C27, C29-100- to 220-µF, 16- 

WVDC, electrolytic 
C22 -0,47-µF, 16-WVDC, 

electrolytic 
C23, C24 0.1-µF, ceramic-disé 

INDUCTORS 
Ll, L3, L5 -11/2 -turns #24 to #30 

gauge wire 
L2, L4 0.33-µH, inductor (Digi- 

Key M9R33-ND) 
L6 0.1-µH, 31/2 -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- 

Key TK-2306) 
S1-SPST switch, PC mount 
J1 -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 items 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 
all semiconductors, RI -R3, all 
inductors, Si, JI and J2, and FIL1, 
$14.50; Custom case and knob set 
(C-AR-IBP), $12.95. Please add 
$3 for orders under $20. All orders 
are subject to a $3.75 postage/ 
handling charge. New York State 
residents, please add appropriate 
sales tax. 

34 
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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 transmissions, 

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 an antenna into J1 and a 4 - 

to 8 -ohm speaker or earphone into 
J2. Turn on the Aviation Receiver by 
closing S1. 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; 

a 

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), listen for a 
sound, then. rock back and forth 
slightly to 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 connections 
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 a 

break in the antenna or speaker wire. 
Pay special attention to the orienta - 

'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, pilóts 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, particularly in 

big city areas. Just to taxi, takeoff, and 
five few miles, a pilot may talk with 6 or 8 

different 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 
three -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 
number' ending in "432L" is cleared to 

continue flying an instrument approach 
to the outer marker (a precision radio 
beacon -located 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 9 o'clock, 4 

miles, altitude unknown." The controller 
alerts the United -Airlines flight of radar 
contact with some other aircraft off to 
the pilots left at a "9 o'clock" position. 
Since the unknown plane's' altitude is 

also unknown, both controller and pilot 
realize-that,it is a smaller private. plane 
not eqUipped with altitude -reporting 
equipment. 

tion of all IC's, transistors, diodes, and 
electrolytic capacitors. Also, be sure 

that C11 and 012 in U1's 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. 35 
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Although it may seem quite 
distant 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 to 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 
to the dog's neck. While that stops 
the dog from barking, it can also 
turn a dog into 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 buzzing is 

used to give the dog negative feed- 
back that he'll associate with his barki- 
ng, causing him to refrain from that 
annoying tendency. 

Circuit Description. Figure 1 shows 
a schematic diagram of the Dog Bark 
Inhibitor. At power up, a one-shot mul- 
tivibrator, consisting of one-third of a 
40106 he Schmitt trigger (U4 -c and 
U4 -d), resets U2 and U3, keeping the 
buzzer (B21) cut off. At the same time, 
resistors R1. and R2 set the trigger level 
of U1 -a, U1-c;and U1 -d (3/4 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 
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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 (Ye 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 404012 - 
stage ripple carry binarycounter); in 
the other path, the signal is applied to 
the trigger input of U3 -a (Y2 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 

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

ilk, If the counter (U2) counts 256 
lbark pulses 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 it tó 
conduct. With Q1 conducting, BZ1 

(a 6 -volt electronic buzzer) acti- 
vates for about half a second. At 
the same time, the ripple counter 
(U2) is reset via an oa gate, made 
up of D1, D2, and R11. 

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 circúit were 
chosen for their low -current re- 

qúirements-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. Although the author's 
prototype was built on a section of 
perfboard, using point-to-point wiring 
'to interconnect the circuit elements, 
the final version was assembled on a 
printed -circuit board, measuring 
about 3 x 2 inches. A template 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 ih 
the Parts List. 

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, U5, is housed in a TO -92 
style package. Begin construction by 
installing the DIP sockets: and the 
jumper wires. Once that is done, install 
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Fig. 1. The Dog Bark Inhibitor is comprised of an LP324 quad op -amp (UI), a 4040 12 -stage ripple carry binary counter (U2), an 

LM556 dual oscillator/timer (U3), a CD40106 hex inverting Schmitt trigger (U4), an LM2931A 5 -volt series, low -dropout, voltage 

regulator (U5), an MPSAI2 Darlington transistor (QI), two 1N914 general-purpose, small -signal silicon diodes (DI and D2) and a 

handful of additional components. 
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Fig. 2. Shown in A is the waveform produced at the output of pI-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 
follows. 

the passive components (resistors 
and capacitors). 

After the passive components have 
been installed,mount the active 
components (excluding the DIP IC's, 

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 author's 
prototype unit, the microphone 

(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 31/4 x 21/8 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 
tiny holes at that location. 

Next, on the same side of the en- 
closure, drill two holes (one near each 
end), which will be used to mount a 
nylon web strap (dog collar) to the 
project box. Then make two cutouts at 
opposite ends of the enclosure for the 
buzzer (BZ1) and the slide switch (S1); 

the cutouts should be approximately 
'/8 x 5/8 inches for the buzzer, and the 37 
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PARTS LIST FOR THE 
DOG BARK INHIBITOR 

SEMICONDUCTORS 
Ul-LP324 micropowe'r quad op -amp 

(National), integrated circuit 
U2-CD4040 12 -stage ripple carry 

binary counter, integrated circuit 
U3-LM556 dual oscillator/timer, 

integrated circuit 
U_ 4--CD40106 hex inverting.Schmitt- 

trigger, integrated "circuit 
U5-LM2931A 5 -volt series, low - 

dropout, voltage regulator, 
integrated circuit 

Ql-MPSA12 Darlington NPN 
silicon transistor 

DI, D2 -1N914 general-purpose, 
small -signal silicon diode 

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

units.) 
RI, R2, R11, R16 -100,000 -ohm 
R3 -1000 -ohm 
R4, R9 -39,000 -ohm 
R5 -75,000 -ohm 
R6 -2200 -ohm 
R7, R8 -11,000 -ohm 
R10 -56,000 -ohm' 
R12 -10,000 -ohm 
R13-R15-1-megohm 

CAPACITORS 
16-WVDC, tantalum 

C2 -0.047-µF, monolithic 
C3 -0.I -µF, monolithic 
C4, C5-0.01-µF,.monolithic 
C6 -8.2-µF, 16-WVDC, tantalum 
C7, C8 -1-µF, 16-WVDC, tantalum 
C9 -22-µF, 16-WVDC, miniature 

electrolytic 

ADDITIONAL PARTS AND 
MATERIALS 

Sl-SPST slide switch 
MIC1-Electret microphone 
BZ1-6-volt electronic buzzer (RS 

#273-054) 
B1 -9 -volt transistor -radio battery 
Printed -circuit materials, enclosure, 

3/4 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 
Millénbach, 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. 

21/e 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. 
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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 5/,e x 1/4 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-bowd 
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 
to the side of the enclosure using a 
pair of 4/40 screws and nuts. The strap- 
ping used to secure the projept 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. 

Operation. Using the circuit is easy. 
Simply strap the Dog Bark Inhibitor to 
your dog's neck (be sure to orient the 
unit so that the microphone is up), turn 
the unit on using S1. 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. 



On -Boar 
Navigation Systems 

\ for your Car 

On -board navigation systems, satelite positioning, roadside beacons, and many more 

developments may dramatically change the relationship between man and his car. 

IIis your first trip to this city and you 
have much business to conduct. 
You don't have any time to spare, 

especially driving around lost. There- 
fore, you spring for a deluxe rental car 
complete with an 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 a 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 changes to 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 corn - 

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 
mop 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 greater 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 

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, towing 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" 
affermarket units are now on sale in 

the U.S. as well. 39 



How They Work. Let's look at the 
Bldupunkt Travelpilot by the Robert 
Bosch Corporation, which is already 
offered in the United States as well 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- 
times referred to as "deduced reck- 
oning." That is because you are 
deducing where you must now be 
given that you have, for example, 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 is like tracing your path on 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- 
' to 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 
a, and ambulance dispatchers to 

public utilities and travel agents. 
Some 75 -percent of the U.S. is aw- 

1 ered by at least one version of an 
2 EtakMap digitized map, as are exten- 
á sive areas of Germany, France, and 

the Netherlands. 

Travelpilot uses an electronic flux - 
2 gate compass and dual wheel sen- 

sors to measure direction and dis- 
40 tance traveled, respectively (See Fig. 

1). The two wheel sensors determine 
when the car is turning and moving at 
different speeds. The heart of the Trav- 
elpilot system is the "black box" lo- 

. cated in the car's 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- 
gion used for map matching. The Trav- 
elpilot computer consists of a 16 -bit 
processor with 8k SRAM, 64k EPROM, 
and 512k DRAM. 

The Travelpilot's 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 location. 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- 
tion 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. 
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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 Global -Positioning System (GPS) 

satellites in space (for more on this, 

see the July, 1992 issue of Popular 
Electronics), 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 still a 

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 to 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 IR diodes emit 
incoherent beams eliminating inter- 
ference problems caused by multi - 

path propagation or when several 
transmitters are operating in mutually 
overlapping regions. Being an in - 
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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. 
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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 cmplify 
each other. Even the most compli- 
cated intersections pose no problems 
with IR, The IR signal is transmitted at a 
125k baud rate at a maximum range 
of 60 meters (200 feet) so that the 
vehicle is only within the transmission 
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 to the 
odometer or transmission. 

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

using somewhat more distracting 
map displays, the Ali -Scout uses a 
dashboard display 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 dis- 
plays on the screen. 

Several navigation systems are al- 
ready coming into routine use in Ja- 
pan. For example, Nissan has just 
introduced its third -generation vehi- 
cle -navigation. system that is optional 
on its Cedric, Gloria, and Cima mod- 
els sold in their home markét. The sys- 41 



tern 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 optical 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 also uses roadside elec- 
tronic 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 a strip 
that is only about 15 meters wide. This 
avoids any possibility of cross -beacon 
inteference. 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 

VARIOUS AGENCIES, 
DEPTS., ETC. 

INCIDENT 
INFORMATION 

TRAFFIC 

INFORMATION 

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 small 
zone by detecting the angular ve- 
locity of the vehicle. jn 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- 
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Fig. 5. This block diagram shows the interfaces between on -board equipment, 
information sources, and the Traffic Management Center that is being used in 

42 Orlando's TravTek system. 

fic congestion and its byproducts: 
wasted fuel, additional pollution, 
wasted time, and frayed nerves. There 
are several major Intelligent Vehicle/ 
Highway System (IVHS) demonstration 
projects underway in several coun- 
tries 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. toddy. For this one- 
year demonstration program, 100 
Oldsmobiles have been fitted with an 
in -dash CRT monitor, TravTek 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. 
TravTek 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, TravTek uses com- 
puterized dead reckoning and map 
matching with updates from the GPS 
satellites to pinpoint vehicle location 
within a 1200 square -mile area that 
includes 10,000 roadway miles. After 
the driver enters the desired destina- 
tion, TravTek computes the best route 
and then guides the driver tó the des- 
tination using both visual and syn- 
thesized voice commands. 

TravTek is much more than an on- 
board navigation system. It also ad- 
vises drivers of traffic congestion and 
delays (see Fig. 5). Besides warnings, 
the system automatically provides re - 
routings to avoid the problems using 
advisories transmitted from the Traffic 
Management Center. The in -vehicle 
TravTek processor receives the adviso- 
ries, then determines if the driver's 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 -Líase 
ow many times have 
you lifted the tele- 
phone receiver from 

the hook, in a vain attempt 
to make an important call, 
only to find that the phone is 

in use. Or, what about those 
times when you're involved 
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 trying to 
upload or download a time - 
dependent, critical cornput- 
er document, someone 
takes a remote receiver off 
hook, allowing noise (which 
can lead to glitches) to get 
into the transmission. Such 
events can lead to inter- 
family 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 is 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 to 
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 family 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 voltage 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 
transistor radio battery. The reason is 

that there isn't always enough power 

cy oscillator; the other two 
-..1:0 gates (U1 -a and U1 -b) are 
.s, used to buffer the output of 

'he oscillator, which is used 
to drive LED1. 

- ;1 Resistors R1 -R3 sample the 
phone line voltage and di- 
vide it to one third of its origi- 
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In -Use 
Indicator 

Keep others from barging 
in on your telephone 

conversations 

BY MICHAEL A. COVINGTON 

available to light an LED brightly. 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 CD4001B 
quad CMOS NOR gate. Two of the 
gates from that chip-U1-c and U1- 

d-are configured as a low-frequen- 

nal value. When the voltage 
across R2 exceeds 5 volts, (in- 

dicating a phone line volt- 
age of at least 15 volts), the 
oscillator is gated off and 
LED1 remains dark. 

When the telephone rings, 

the line voltage goes to 100 

volts AC, which puts 33 volts 

across R2. That is beyond the 
maximum rating of the 
CMOS IC, not to mention 

. that the polarity is backward 
half thé time. $o 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 

I voltage is very high. The di- 
-1 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 author's 
prototype was assembled 
on a small section of per- 

fboard. 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 perfboard. 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 circuit 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 protrudes through the en- 
closure's front panel. 

After the circuit has been as- 43 
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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. 

INPUT 

D 

FRAGILE 
MOSFET 
NEEDING 

PROTECTION 

o Vss 
Fig. 2. When the telephone rings, the 
line voltage rises to 100 volts AC, 
placing 33 volts across R2. That voltage, 
which is applied to the input of U1 -d, 
would normally fry the chip, but because 
the CD4001B has input protection diodes 
(as shown here) built into it, that doesn't 

44 happen in our circuit. 

sembled, check your work for con- 
struction errors, particularly around 
the IC socket. If all is well, install the IC 
in its socket. 

The author's prototype was housed 
in a plastic enclosure with battery 
compartment (available from Radio 
Shack as part 270-293). The only en- 
closure preparation required is to drill 
two holes in the enclosure; one in the 
front panel of the enclosure through 
which LEDI will protrude, and the 
other in the side of the enclosure for a 
telephone line cord for connection lo 
the board. 

Once the holesare drilled, feed the 
wire that will connect the circuit to the 

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 Vs -watt, 5% units.) 
RI, R2, R3-22-megohm 
R4, R5-4.7-megohm 
R6 -270 -ohm _ 

ADDITIONAL PARTS AND 
MATERIALS 

C1 -0.04-µF or 0.05-µF, ceramic - 
disc capacitor 

B1 -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 to 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 Iwo 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 R1 

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. 



In these difficult 
economic times, 
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 ,ii.0, 
spending many hours 
trying to trace the AC 
wiring through walls 
and junction boxes. 
Remodeling, such as 
adding a 'new window 
or door to your home, 
often requires that you 
cut a section out of a 
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 McTrak 
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 child's 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 tó the wire of interest and, 
using a portable AM receiver, trace a 
signal (put out by the McTrak) to its 

final destination. 

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 
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Cut those seemingly insurmountable wire -tracing 
jobs down to size 

BY CHARLES D. RAKES 

causes Q1 to switch on and óff in time 
withthe drive signal. 

The output of Q1, 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 

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 
AM transistor radio. The 

radiated signal, when 
detected by an AM re- 
ceiver, produces a 
buzzsaw-like sound in 

the receiver's 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 R6 (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 article,) 

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 opt to go 
the printed -circuit route, follow the 
parts -placement diagram shown in 

Fig. 3. 

As usual, start by installing the pas- 
sive components (resistors, capaci- 
tors, etc.) 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. 45 
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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. 
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side and prepare the enclosure. 
The author's prototype was housed 

in a 45/8 x 29/16 x 19/16 -inch plastic 
project box (available from Radio 
Shack and other sources) that is slot- 
ted to hold small circuit boards in 
place. The circuit board was sized to fit 
the case's internal slots. 

It will be necessary to drill holes in 
the enclosure for the off -board com- 
ponents: S1 (along with its mounting 
hardware), J1 -J3, and PL1. Note that 
although the author used a slide 
switch for S1, there is no reason that a 
toggle or even a locking pushbutton 
(push on/push off) switch could not be 
substituted. Mount switch S1 to one 
side of the cabinet, and thé three out- 
put jacks on the opposite side. Then 

PARTS: LIST FOR THE 
MCTRAK 

SEMICONDUCTORS 
Ul-LM567 tone -decoder, integrated 

circuit 
Qi, Q2 -2N3904 general-purpóse' 

NPN silicon transistor 
Q3 -2N3906 general-purpose PNP 

silicon transistor 

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

units.) 
R1 -47,000 -ohm 
R2 -4700 -ohm 
R3 -1000 -ohm 
R4, R5 -10,000 -ohm 
R6 -47 -ohm 

CAPACITORS 
C1- O,068 -µF, 100 -volt Mylar 

16-WVDC, electrolytic 
C3, C4-47 IF, 16-WVDC, 

---R5- 
C6 

C4 

C5 
02 

J3 
COM. 

J1 

OPEN 
LOOP 

J2 
-R6 -CLOSED 

LOOP 

117 

PL1 

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. 

After all -of the on -board compo- 
nents have been installed, check your 
work for potential problems-solder 

46 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 

electrolytic 
C5, C6 -0.01-µF, 500-1000-WVDC, 

ceramic -disc 

ADDITIONAL PARTS AND 
MATERIALS 

B1 -9 -volt transistor -radio battery 
Sl-SPST slide switch 
J1-33-See text 
Printed -circuit materials, enclosure 

(Radio Shack #270-222), molded 
AC power plug with line cord, 9- 
volt.battery holder and connector, 
wire, solder, hardware, etc., ' 

Note: The circuit board and all of the 
parts that mount on it are available 
for $14.95, plus $1.00 shipping 
and handling from: Krystal Kits, 
P.O. Box 445, Bentonville, AR 
72,712. 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 plug's line cord the 
through a 1/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 

(Continued on page 98) 
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By monitoring the VHF low -band for skip, you could easily make some 

wonderful long-distance contacts. 

The 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 I woke up the next morning 
and turned 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- 
tion-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 that's 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- 
flected. Some of the part of the wave 
that is not reflected is absorbed by the 
gas, and the remainder flies into 
deep space. The portion that is re- 
flected returns 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 also be a 
scanner enthusiast's best friend if you 
know how to take advantage of it. 

Equipment. You don't need a con- 
trol room full of radios in order to re- 

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 to 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- 
tenna can have advantages if you 
are searching for transmissions from a 
specific direction. Since the prevailing 
atmospheric conditions have the 
most'to do with reception, 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 
complete 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- 
try of US Government Frequencies. A 
good map book of the United States is 

also handy. 47 . 
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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. Frequencies 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. I 

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 to listen. Try between 9 A.M. and 7 

P.M., 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. 

I target specific frequencies, which I 

check for communications. For in- 
_stance, 38.9 MHz is a popular military 
range -control frequency that I have 
programmed into my regular scan 
bank. If I hear communications on this 

ro channel, I know that skip is present 
and set-up search ranges to see what 

á other frequencies might be active. 
Try programming in the range from 

48 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 utilities, 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 activity. 

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 patrol, a good target for be- 
ginners, 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. 
I frequently scan from 49.0 to 49.7 
MHz, just below the cordless tele- 
phone/baby mónitor 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: I occasionally even hear 
live horse -race announcements on 
41.725 MHz. 

During the Gulf War, scanner 
monitors reported heavy communi- 

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 often 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, 42.12 MHz is 

active with a dispatcher calling her- 
self "San Diego." Looking up San Di- 
ego in a map book will reveal a 
California location. Drag out volume 
nine of Police Call, check all the li- 
censes under 42.12 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, check a 
federal frequency book for active sta- 
tions on the frequency to get you 
closer to a positive ID. 

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

As I predicted, the 33.7 -MHz signal I 

mentioned did fade away by the time 
I 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 attention I had my catch in no 
time: Jefferson Township Fire Depart- 
ment, Ohio. 

If local communications are get- 
ting too routine and you'd like to ex- 
plore how other services across the 
country handle their communica- 
tions, "go loW' and give low -band skip 
monitoring a try, 
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APPLICATION CIRCUITS 

Here are 
your free 

FactCards! 
Introducing Popular Elec- 

tronics FactCards. 
Each issue, Popular 

Electronics will present 3 
new FactCards, each deal- 
ing with one of a variety of 
electronics topics. Some 
will deal with electronics 
basics, some will deal with 
discrete components, some 
will deal with IC's, and some 
will deal with circuits and 
applications. 

All will contain the type of 
information electronics hob- 
byists need, but sometimes 
must search to find. With 
FactCards, you can find that 
information in a hurry. 

Clip your 
cards, 
save them, 
and start 
building 
your 
FactCards 
library 
today! 
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For the best 
in hobby 
electronics 
read 
Popular 
Electronics 
During 
the next 
12 

months 
Popular Electronics will feature 
timely and informative articles 
that help you get the most from 
your hobby. Each issue will 
include: 

Exciting construction projects 
for the beginning and advanced 
builder 
News and reviews on the 
hottest new consumer and 
hobby gear 
Helpful hints and circuits that 
are an experimenter's delight 
Technology articles that 
entertain while they teach 
Stories and columns that cover 
every important part of our 
hobby from antique radio to 
computers 
and much more! 

Don't take a 

chance on missing 
even one 
exciting issue. 
Subscribe now 
and save! 

AWE YOUR OWN HOLOGRAMS 

Popular E.ectronics 
A RIGRdERFORVAM'ICR ION 
SYSTEM ,.aw...RUR . 
111 .11.11011.r ~MI 
.L+.va n,ww,i,... 

1.3 .110.1.1011 

The magazine for the 
electronics activist and the 
consumer electronics 
enthusiast! 

The best in hobby electronics 
appears each and every month 
in Popular Electronics! 

Subscribe Today! 
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Popular Electronics 
Supplement to Popular Electronics 

January 1993 

Paperback Books 
GREAT PAPERBACKS AT SPECIAL PRICES 

COMPUTER HOBBYISTS 

HANDBOOK-BP251- 
$8.95 

Subjects covered include 

microprocessors and their 
register sets; interfacing serial, 

paralley, monitor, games and 

MIDI ports; numbering systems, 

operating systems and computer 

graphics. While the book is 

aimed at the computer hobbyist, 
it should also prove useful to 

anyone who intends to use a 

computer to follow their 
interests. 

Further 
Practical 
Electronics 
Calculations and 
Formulae 

\` ' 

. 

. 
: 

1.*: 

` 
\\\''1 \ 

a. 

n.AeJ W,M.1101D 

FURTHER PRACTICAL 
ELECTRONICS 

CALCULATIONS- 
BP144-$9:00 

450 pages crammed full of all the 
formulae you are likely to need. 

Covers Eletitricity, Electrostatics, 
Electromagnetism, Complex 
Numbers, Amplifiers, Signal 
Generation and Processing, 
Communications, Statistics, 
Reliability, Audio, Radio Systems, 
Transmission Lines, Digital Logic, 

Power Supplies. Then there's an 

appendix of Conversion Factors, 
Mathematical Formulae and 

more. 

E 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 
complex radio bands. 

Includes coverage on Listening to 
Short Wave Radio, ITU Country 
Codes, Worldwide Radio 
Stations, European Long Wave 

and Medium Wave Stations, 
Broadcasts in English and more. 

International 
Radio Stations 
Guide 

1 

WIRELESS & 
ELECTRICAL 

CYCLOPEDIA-ETT1- $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. 
It was the "bible" of the electrical 
experimenter of the period. Take 

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. 

ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 240, Massapequa Park, NY 11762-0240 

Name 

Address 

City State Zip 

P193 
L 

SHIPPING CHARGES IN 

USA AND CANADA 

$0.01 to $5.00 $1.50 

$5.01 to $10.00 $2.50 
$10.01 to 20.00 $3.50 
$20 01 to 30.00 $4.50 

$30.01 to 40.00 $5.50 
$40.01 to 50.00 $6.50 
$50.01 and above $8.00 

SORRY No orders accepted Number of books ordered I I 

outside of USA & Canada 

Total price of merchandise $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total Enclosed S 

All payments must be in U.S. funds 

I 



FCC LICENSE 
PREPARATION ADVERTISERS INDEX 

General Radiotelephone 
Free Information No. Page Free Information No. Page Radiotelegraph 

Amateur Radio Licenses 35 Ace Communications 50U - Internt'1 Micropower 50V 
We offer the most up-to-date study materials 
available. Our formats include: tests, audio 
programs, and video programs. Q & A Disks 

41 

25 

Alfa Electronics 

All Electronics 

50L 

50W 

- 
- 

Inverter Scientific 

JP Video 

50R 

50X 

26 Alltronics 50S 38 Kelvin 50E 

C&C Specialties 50P 29 Mark V 50V 

32 C&S Sales 501 43 MD Electronics 500 

28 Consumertronics 50F 27 MWK 50F ..- - 
l r- t -., ' Datak 50P 39 Ocean State Electronics 50Q 

Design Computation 50V 42 Optoelectronics 50M 

- EDE 50P - P.C. Boards 50R 

37 EKI 50N 33 Prairie Digital 50N 

Electronic Tech. Today 50A - Silicon Valley Surplus 50R 

Greenleaf 50F - Spy Supply 50D 
WPT PUBLICATIONS 

7015 N.E. 61st Ave. H.T. Orr 50R 36 United Electronic Supply 50C 

Vancouver, WA 98661 Information Unlimited 50G 31 WPT 50B 
(206) 750-9933 

40 Interactive Images 50H 34 Xandi 50B 
CIRCLE 31 ON FREE INFORMATION CARD 

Electronics SATISFACTION 
GUARANTEED!_ 

The use of sur- 
mount 

The Use dour - 
face mount y Y(x1 technologys 

makes this the 
technologyes 

, 
makes this the > 

{, N. 

r 
+/ ¿:-Oto}{'-Ii+/ 

smallest FM 
transmitter you 

smallest 
telephone 

! 

can buy! Thiele '. transmitter you - 
not a toy, it out can buy. Powered by the phone The XTR100 Tracking Transmitter The XFM100 FM transmitter has a performs most line, It can transmit a phone con- transmits a continuousl beeping range ofupto1 mile. ltworkswithan) units on the market today. Our E -Z -kit verºation uptol/4 mile. Our E -Z kit tone that can be received by any FM standard FM receiver. It contains r has all the surface mount parts pre- hasallthesurface mount partspre- receiver. Can beueedforgames,con- built In high gain two stage audit 
a seem bled to the circuit board. assembled tothecircult board. testa, orasan anti -theft device. amplifierfor maximum sensitiviy. 
XST500(E-Z) E -Z Kit $39.95 XSP250(E-Z) E-ZKit $29.95 XTR100(C) Kit $39.95 XFM100(C) Kit $35.95 

11111111/3 

The XTT100 is a battery powered 

, 

The XPB1 is a telephone transmitter 
phonetransmitterwith a range of upto The Xt3D200 quickly locates hidden capable of transmitting to any FM 
one mile. It only transmits when the transmitters from 1 to 2000 MHz by UsetheXPS100tocallyourhomefrom receiver up to al/4 mile away. 
phone le being used in order to con- emitting an audio output proportional anyyotherphoneand listen Inusingtha Powered by the telephone line it re- 
serve battery life. tothetranemit level. built in microphone and amplifier. quires no batteries. 
YTT1nn1Ct Kit t3S_95 Yan9nnrcl Kit __ taa_95 XPS100IC1KIt 145.95 XPI31IC1 Kit 529.95 

o 

WE .ACCEPT VISA;` MC, CK, M0 
COD PLEASE ADD $6.00 
CALL e 1-60 
WRITE FOR 

, 

'TOLL -FREE _ . MAÍL ORDERS- TO: : ° 

a XANDI ELECTRONICS 
2-829-8152 ' OR 

. PHONE ORERS BOX 25647" 
R A CATALOG 1-800=336-7389 TEMPE, AZ 85285-5647. 

CIRCLE 34 ON FREE INFORMATION CARD 
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WHOLESALE SPECIALS 

LIMITED QUANTITIES 

CABLE CONV 
Blow Out!! 
XL - 103 

550 MHZ - 86 Channel $89.95 
TOP CHANNEL ROLLOVER, 
LAST CHANNEL MEMORY, SUB - 
CHANNEL 0+1 CAPABILITY, 
FAVORITE CHANNEL, SURGE 
PROTECTION, 4 db AMP, 
DECODER COMPATABLE, 
STD/HRC SWITCHABLE, ONE 
YEAR REPLACEMENT 
WARRANTY, A/B TWINLINE 
OPTIONAL 

-'4 

VIEWSTAR IS HERE 

MXC-2520-525 MHZ remote volume 
remote volume control 
Audio/video Baseband 
Output, decoder loop 

. Parental Lockout 
Favorite channel 
Remote Fine tuning 
'Universal' Decoder Compatable 

$119.95 ea. 
$90.00 5 lot 
$85.00 10 lot 
$80.00 20 lot 

$70.00 

$65.00 

$57.00 

$52.00 

$50.00 

each 

each - 5 Lot 

each - 10 Lot 

each - 20 Lot 

each - 50 Lot 

each - 100 Lot 

NEW "NORTh COAST" 

'Excel' 66 channel remote 
Fine tune remote, 
60 min. Sleep timer 

Display dimmer 
Favorite channel 

Parental Lockout, 
HRC/STD Remote 

$99.95 ea. 

$80.00 5 lot 

$75.00 10 lot 

$70.00 20 lot 
Selectable Twinline A/B Select Optional 

AMERICAN MADE Keep OUR People Working 

UNITED ELECTRONIC SUPPLY 

24 Hour Service 

P.O. BOX 1206 PE ELGIN, ILLINOIS 60121 

(708) 697-0600 Mon - Fri 8:30 - 5 pm - CST 

CIRCLE 36 ON FREE INFORMATION CARD 
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CELLULAR TELEPHONE 
MODIFICATION HANDBOOK,. 

o ` 3 

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 

1,1 

6112019 , 1120 4' é 

Sold for educational purposes only 
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E Standard 

.1. 

;High 'Performance 

Standard Features - Models 100, 154, 200 & 400 

AC & DC VOLTAGES DC CURRENT RBI:STANCE 
CONTINUITY TESTER - Buzzer DIODE TEST 413 1/2 Dlglt LCD 

LOW BATTERY INDICATOR ACCUF ACY +/- C.5% RDG 

Kelvin Meters backed by a 

2 Yr Warranty - Parts & Labor 

X00 L 
1(571-,Q 00t,, 0l000" j -=-r 

100 Basic 

ri 

150 Basic+ 

:Al=l. ' 
!%-;í 

_ 

O!O 0 0. 
ad -. . 

200 Advanced 
BATTERY TEST TRANSISTOR hFE TRANSISTOR hFE 

BATTERY TEST CAPACRPNCE 

KELVIN 
1 990087 
100 Basic 

$1995 

KELVIN 
1 990090 
150 Basic+ 
$2995 

AC/DC CURRENT 
KELVIN 
1990091 
200 Advenced 

$3995 

. Protective Cases 
For Models 100, 150, 200 $4.95 (990080) 

Case For Model Pro 400 $9.95 (290094) 

Model 92 Model 93 
PERFORMANCE Pcus DIAGNOSTIC Pus 

PRO 4C0 ° 

23MHz FREQ 
COUNTER 
A /DC CURRENT 
CAPACFTAN. 
LOGIC TEST 
TIANSISTO ( hFE 
L DTEST- 
V_RIFY GOOD,RAD 
MEL VIN 
1-990092 

PRO 400 
$6995 

.. 
L 

Model 35 
r. ENGNE ANALYZER vluS 

Standard Features - Models 92, 9:,, 94 & 95 
DC/AC VOLTMETERS AC/DC CURRENT 15 OHM METER 
FREQUENCY COUNTER to 4 MHz AUDIBLE OCA4TINUITY TESTER 
DIODE TESTER MAX/MIN AVERAGE MÉMO)Y RECORD 
RELATIVE MODE 10A HIGH-ENERGY FUSE PROTECTION 
DATA HOLD AUTO SLEEP & AUTO POWER DFF 

PERFORMANCE Pile 
Model 92 1 990109 

$11995 
DIAGNOSTIC Et -EE 

Model 93 1 990110 

114995 
ENGINE ANALYZER w 
Model 95 1 990112 

$19995 
v . 

Complete with above Standard Features plus 
WATER RESISTANT (92 &94 Models only), 
2 YEAR WARRANTY, YELLOW HOLSTER, 
PROBES, BATTERY, FUSE STAND 

Complete with Stanaard & Modal 92 Feateres plus 
LOGIC PROBE, CAPACITA-JCE TESTER, 
TRANSISTOR TESTER, TEMPERATURE 
TESTER & K -TYPE PROSE. HIGH VOLTAGE 
WARNING BUZZER 

Complete with Standard & Mad"! 92 Features plus 
TEMPERATURE, TACHOMETER & DWELL ' 12 IMSTRLAIAat11TS lW YEE - CC VOLTMETER, AC VOLTMETER, 

'ANGOHM 

IMPEDANCE, 
TENC, DUTY BA, 

GRAPH,0 
MPH ° OHMME-ER, ACCUF RENT, DCCUR RENT, DIODE TESTER, AUDIBLE 

OHM ANAL03 BAR CONTINUITY TTTEF,dE en, FREC COUNT FR, CAPACITANCE METER, 
K -TYPE TEMP F ROBE, ALLIGATOR CLIP ° INDUCTANCE N ETER, LDGIC PRO 

t 

} 

GREAT 
'VALUE! 

- it At Eth Dif IAA AYB MAN 

1.02 "nuF= 
lardA s_s Mdciial 

11_IIIIc1111111p Iilllwlllli 

IllYiktillllM111lllltllillffiM/ 

-114"a"lNY D141AX/MI8/A)O t1ElATIVE pC:AC 

NMI 

U 40 

loa- 410 

75Yr 

400m jOEI 61 
Hz 

`TL 
144//63 .z 

4w+F = 

4X 

Al '4108 

.11ñu , 

' 

. ""41,.,40334 4111.4 
4M 400 
480ri 

40mH -43uE 40F 4000 ex 

GLrtG 
- power off 

#4-11-11 , - CUM ., V-4-Hz-CX 
4' 

TEST LEADS INDUCTIVE PICKUP CLIP 

\\ 40~ .. -- 
iD.gD' L - 

- 100011- 

- - (-7ti iAFI$0 
?101A MAX - T 

KE11111! TRUE ,RMS PLUS 9$° 

6' TEST LEADS & CARRY CASE 0.1% ACGlR4CY 
on CC Ve.tapps 

KEL. V 11N 
E L E_C T R ON I C S 

(800) 645-9212 ' Established 1945, 
(516) 756-1750 (516) 756-- 7 63/FÁx 

I Water 
Resisten 

10 HUB DRIVE 10 ME 3A Of - l ILI'ECANCE 
IYELVILLE NY. RELATIVE MODE I DATA H=ELD 

' MAX/MIN AV=RA.CE NEv1OF`r RECORD 
11747 10A HGI-EIERGY FUSE POTEC-ION 

M/Ó & VISA 
AUTO SLEEP & .1UTC POWER OFF will Bypass 

Cases far 30 Series Mete -s ' ThIs meter Is ceslTned In 

Regular Paodec Zippered ._ 59.95 4~6)soco dance with raevatt safety 
requrerrents as sec -cited In IEC- 

Deluxe Padded Z peered .._ $14,35 aOnS) 348.1'L-1244 and 1. DE 0411. 

1 
95 
MODEL 94 
4990111 

COMM COMPLETE WITH 
YELLOW HOLSTER, PROBES, 

BATTERY, FUSE, STAND 

Freq Counter 13 28 MHz 

50E 
CIRCLE 38 ON FREE INFORMATION CARD 
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CONSUMERTRONICS 
2011 Crescent Dr, P.O. Drawer 537 

Alamogordo, NM 88310 
Add 54 SM (USA. Canada). All items In stock. COD 
(UPS cash only) VISA, MCard OK. New Catalog is 

2 with order, 54 without. In business since 1971. As 
seen on TV, etc. John Williams - former Lockheed 
Senior Engineer, NMSU Professor of Computer Sá - 

i ente, NIH Health Physicist ldurational oili_oses anh. 

'All software supports all IBM-PC compat- 
ible systems (8086 - 80486) 

VOICE LINES: 8AM - 9PM MST, Mon - Sat 
FAX (orders only): 24 -hour, 7 days/week 

' (505) 434-0234434-1778 
FAX: (505) 434-0234 (if you get answer- 
ing machine press 'N", then "1' any time) 

Off -Till -Shelf HARDWARE 
Van Eck Systems, Automated' mpest Mod- 
ule, KX Radar Emitter, Voice Disguiser, 
Shriek Module, Hearing Assistor, EM 
Countermeasure, TENS, 6th Sense Corn- 
municator, Bumper Beeper, Subliminal 
Mixer/Amp, Super MWO, Hieronymus Ma 
chine, Neurophone, MU Magnetometer, 
Dwelling Security System, Levitator, Stealth 

° Paint - morel See details in new Catalog. 

PROJECTS "-' 
We design, build, repair, modify, maintain and- 

' or consult on any device, system, process, 
project (electrical, electronic, computer, phone, 
mechanical, optical, automotive). Invention 

,` prototyping. Confidentiality guaranteed. De- 
scribe and include 525 lee (does not obligate 
you). Time and cost estimates in 7-10 days. 

CELLULAR PHONE MANUAL 
How cellular phones are designed, Speraled, 
re -programmed. How cellular systems are wit- 

' nerable to hack attacks, and countermeasures. 
Comprehensively describes modifying NAMs 
and ESNs (includes specific into, on 30+ popu- 
lar models), scanning, scanner restorations (in - 
dudes UHF TV method), treq and channel aflo' 
cations, roaming, tracking, ECPA morel 539. 

' VOICE MAIL BOX, HACKING 
How Voice Mail Box (vMB) systems are used 

1 and the specific ways they are hacked. In - 
dudes ASPEN, MESSAGE CENTER, BIX, EZ, 
SYDNEY, PHONE MAIL, AUDIX, etc. Abso- 
lutely required for all users and sysops! 529 

PHONE COLOR' BOXES 
Ás designed by Phone Phreaksl 15 phone 

I, color boxes described. Dozens of circuits, 
simulator programs. Plus call forwarding, con- 
lerencing, phreak history. 50 useful and legal 
phone circuit plans morel 529. 

COMPUTER .PHREAKING ° 

TROJAN HORSES, VIRUSES, WOT;MS, etc. 
and countermeasures. Includes disk with 360K 
of hacker text files and utilities, and legendary 
FLUSHOT+ protection system (Ed. Choice, 

- PC Magazine). Dozens of computer crime and 
abuse methods and countermeasures. How 

` systems are penetrated. BBS advice, pass- 
word defeats, glossary much morel Manuals 
+ Disk s' $39. 

BEYOND' VAN ECK PHREAKING 
Eavesdropping on GUT and ' V video signals 
using an ordinary TVI Documented in security 
industry literature. Range up to 1KM. Plans in - 

t, dude both the CONSUMERTRONICS and the 
original TOP SECRET VAN ECK designs) $29. 

CRYPTANALYSIS _TECHN IOU ES 
. -ive powerful meñu-driven crypto programs (in 
° .COM and their. -BAS sources) to analyze, de- 
, crypt 'secure- ciphertexts. Worked -out ex- 

amples. 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- 
gram (in .COM and its .BAS source). Plus 
$1.000 CIPHER COfJTESI ciphertext and 
rules. Manual + Disk' $24. 

- HARD 1DRIVE,MANUAL 
'overs all hard drive ana controller implemen- 

t tations (emphasis on PCs). How to select, in- 
terlace, initialize; set up, use, maintain, trou- 
bleshoot and repair them. How to protect them 
from mistakes, sabotage, prying eyes and 
sticky fingers. How to recover damaged and 

- lost files. How to prevent crashes to begin with. 
Includes software reviews. Loaded with infor- 
mation, advice, lips. 529. - 

DISK SERVICEr MANUAL 
Maintain, troubleshoot, repair, adjust, align 
floppies Without special equipment or software. 
3.5 /5.25'/8', PC/XT/AT/386/486, Apple, 
Commodore, etc systems. All floppies need 
regular upkeep. 529. DISK DRIVE TUTORIAL 
Theory, practical facts on fldppy drives, disks, 
including many tips, recommendations, format- 
ting, interfacing, FDC. etc. 519. Both S39. 
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AUTOMATIC'TELLER MACHINES 
V73'cnmes, abuses, vu,nerabjSities ana de 
feats exposed! 100+ methods detailed, in - 
dude: Physical, Reg. E, cipher, PIN compro- 
mise, card counterfeiting, magnetic stripe, false 
front, TEMPEST, Van Eck, tapping, spoofing ' 
inside job, super -cool, vibration, pulsar, high 
voltage - others. Case histories, law, counter- 
measures, detailed security checklist. labeled 
internal photos, figures. ATMs contain up to 
5250,000 in cash) Recent 5350,000 ATM crime 
spree still unsolved) 539. 

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

CONS & "SCAMS 
cons 8 scams fleece Americans of 5100+ Bil- 
lion per year) The most comprehensive survival 
manual on cons & scams of all kinds - from the 
classic to the high-tech. Details on 100s and 
their many variations. Protect yourself! S29. 

.. STOPPING' POWER METERS 
As reported on CBS "60 MINGTES : How car- = 

twin devices can slow down - even sto - 
watthour meters while loads draw full 
power! Device simply plugs Into one outlet and 
normal loads into other outlets. Also describes 
meter creep, overload droop, etc. Plans. 519. - 

THE I.G, MANUAL- External magnetic ways 
(applied to the meter itself) to slow down and i 
stop wanhour meters while drawing full loads. 
Plans. 519. KW -HR METERS; How wafthour - 

meters work, calibration, error modes (many), 
ANSI Standards, etc. Demand and Polyphase ' 

Meters. Experimental results to slow and slop 
meters by others. 519. Any 2, 533. Alt 3, 547. 

. HIGH VOLTAGE; DEVICES 
1 -IV devices plans: Stun Gun, Tasar, Prod, 
Cane, Flasher, Blaster, Zapper, Audio/RF/ 
Radar Jammer. Jacob's Ladder, Plasma & t 
Van de Graaff Gens., Fence Charger, Geiger ; 

Counter, Ozone Gen., Fish Stunner, Plant 
Stint., Kirlian, morel Shocking! 529. 

UNDER ATTACK! 
Electromagnetic Interference and Electronic 
Weapon Attacks can cause: Cancer, birth de- , 

feels, and profound psychological, neurologi- 
cal, cardiovascular and immune system disor- 
ders! Destructive to people, animals, plants, 
equipment! includes ACTUAL CASES OF EM 
ATTACKS ON PEOPLE (we Investigated) 
more common than believed! Includes how to 
verify and pinpoint EMI and electronic attack 
sources, and specific countermeasures. S29. 

EM BRAIN BLASTER 
utonai and plans for powerlui LEC,RÓ- , 

MAGNETIC WEAPONS and LAB DEVICES. 
Optimum circuits, frogs, waveforms, duty 
cycles, intensities. Comprehensive. 529. 

RADj1CSiMANUAL ,, 
Exciting electrical, electronic and electromag- 
netic therapeutic, diagnostic and preventive de- 
vices (mostly experimental). History, descrip- 
tions, plans (dozens), availabilities of Radien - 
Ics Devices -from early to modem. While drugs 
cost 5 Hundreds, electricity costs pennies! S29. 

$QBOFONE. AUTIMIJAu.ER 
Powerful, versatile, menu-dnven -Wargames- 
autodialer lets you dial any quantity (up to 10K) 
or mix of local/long distance numbers 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. Ouick-dial directory of up to 600 num- 
bers. BUSY radial options. Direct modem com- 
mand and control. All Result Codes. including 
VOICE and RINGING. Optional shell to termi- 
nal program upon CONNECT. Exit to menu or 
DOS (tor batching). Manual + Disk' 529. 

5OFTWARETROTECTION:-S 
Unique system that highly discourages costly 
software piracy while not interfering with legit 
archival copies. No known way to defeat. No 
special equipment required. Simple and auto- ` 

matic to install on your distributed software. 
Compatible with all other copy -prevention sys- 
terns. Manual + Disk' 559. 

i5h ET &SURVIVAL RADIO ° 
Optimum survival and security radio equip- 
ment,methods, Iraq allocations and voice/data ° 

scrambling/encoding. Includes small receivers/ 
transmitters, telemetry. antenna optimizations, 
remote monitoring and control, security, sur- 
veillance, and ultrasonic, liberoptic and infrared 
commo. 70+ circuit plans, tables. 529. 

STEALTH TECHNOLOGY. °, - 

Police radar is fascinating! It also has error 
rates of 10.20%1 Every known error mode - 
stealth method and material used to minimize 
radar reflections - tactic and strategy to fight 
unjust radar tickets (that asst you 5100s in in- 
surance and risk cancellation) - methods to de 
tect and jam signals - fully described) 529.. 

ROCKETS- RED 'GLARE - 

Row to design and build solid-propeliant ama- 
teur and survival rockets. Emphasis on formu- 
lation, manufacture, installation of propellants, 
motors, igniters, etc. Includes fist of commonly , 

available materials, and the design of launch 
ads and test beds and their electronics. 529. 

BLE TV 
Converters '& Descrámblérs 

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 
It is not the Intent of Greenleaf Electronics to defraud any pay television operator 

and we will not assist any company or individual in doing the same. 

z o 
11517/y 

///NmilI \m\\... 
HELIUM NEON FROM $19 tW V 

ARGON * BOOKS l h\`i 
°COp=* PLANS ®®® 
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LASER DIODES ' 
LASER POWER SUPPLIES 
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LASER USES: 
HOLOGRAPHY * LIGHTSHOWS 

PRINTING * COMMUNICATION 

WEAPON SIGHTS * ALIGNMENT 

ALARMS * POINTERS 

CUTTING * CONSTRUCTION 

FREE CATALOG 1-800-356-7714 

INDUSTRIES EB ' '' 
198 LEWIS COURT 

CORONA, CA 91720 
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NEW CONCEPT! 

Mystery 
Levitating 
Device 

Remember War of the Worlds? Objects float in air and 
move to the touch. Defies gravity, amazing gift, 

conversation piece, magic trick or great science project. 
ANT1K Easy to Assemble Kit I Plans $19.50 

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

Experiments Using Tesla Coll: 
Plasma in a Jar/Tornado, Furnace 

Kirlian Photography 
Wireless Energy Transmission 

Operates 12-19 voc for 
Induction Fields Pyrotechnic Effects 

Field Use or 115 VAC 
Corona and Brush Discharge 

For Laboratory Use 
Energizer for Neon Plasma Tubes 

Experiments Using HI Volts DC: 
Plasma Blaster Driller/Cutter 

Anti-Gravity/Force Fields 
Ion Reaction Motors 

_ I o ó 
Lightning Generation /, ¡ High Ion Source /, Ozone For Air&Purification 

Zpl Electrification of People & Objects 
Particle Accelerators/Atom Smashing 

High Energy Capacity Charging 
HVM7 Plans Complete System $15.00 
HVM7K Complete System Kit/Plans $174.50 
TCL4K Testa Coil Only Kit/Plans $99.50 
115/19AC Wall Adapter for 115AC $15.50 

411 

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 

i I 
appearing to flash in the air. Causes 
certain materials to burn from within and glow, lights 

bulbs without wires, produces induction fields, St Elmo'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 .. $15.00 BTC3K Kit/Plans $299.50 
BTC30 Assembled and Tested $399.50 

Plasma 
Fire Saber 

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. 
Excellent for special effects. Specify photon blue, neon 
red, phasor green, or starfire purple. 
PFS2 Plans .... $8.00 PFS2K Kit/Plans $49.50 
$pecial Offer PFS20 Assembled reg $8950, $59.50 

Solar Power Devices 
Build a fence shocker, solar motor, light, bug zapper, ball 
charger, etc. SOL1 4", 2 Amp Cell wlPlans .. $8.50 
SOL2 6x12", 14 V Cell wlPlans .. $7.50 

ELECTRONIC a,.d._ 
PRDUC'TS and KITS . 

Shocker Force Field / Vehicle 
Electrifier- Neat little device allows you to make 
hand and shock balls, shock wands and electrify objects, 

charge capacitors. Great pay back for those wise guys 
who have wronged you! 
SHK1 KM Easy To Assemble Electronic Kit . $24.50 

100,000V Intimidator / Shock Wand 
Module Build an electrical device that is affective 
up to 20 feet. May be enclosed for handheld, portable 
field or laboratory applications. 
ITM2KM Easy to Assemble Electronic Kit $49.50 

ITM2 Plans Only; Creditable to Kit $10.00 

Ion Ray Gun Projects charged ions that induce 

shccks in people & objects without any connection! 
Great science project as well as a high tech party prank. 

IOG3 Plans $10.00 IOG3K Kit/Plans $69.50 

Invisible Pain 
Field Generator 
Shirt pocket size electronic 
device produces time variant 
complex shock waves of intense directional acoustic 
energy capable of warding off aggressive animals, etc. 

IPG7 Plans .... $8.00 IPG7K Kit I Plans $49.50 
IPG70 Assembled $74.50 

Homing / Tracking Transmitter - 

Beeper device, 3 mile range. 
HOD1 Plans .. $10.00 HOD1K Kit/Plans $49.50 

Listen Thru Walls, Floors 
Highly sensitive 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 security system, warns o 

intrusion. Become your neighborhood disk jockey! 
Monitor children and invalids. 
FMV1 Plans $7.00 FMV1K Kit/Plans . $39.50 

Telephone Transmitter - 3 Miles! 
Automatically transmits both sides of a telephone 
conversation :o 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 

%)) 

Projects a metal object 
. over a considerable distance. 

Become part of and perhaps 
contribute to this exciting new concept of weaponry. 
EML2 Plans $8.00 EML2K KitiPlans 599.50 

ElectroMagnetíc 
Coil Gun 

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 

with many mor. Roma 

FREE with Order, 
iOr: Send $1 P&H 

NEW! 
Amazing GlowTron! 
Projects visible energy. 11 -- 
Operates on safe, low voltage to produce spectacular 
lighting effects. Neon & fluorescents glow without wires! 
GTRON Ready to Use $29.50 

TV & FM Joker I 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 Eas to Assemble Electronic Kit . $19.50 

Visible Beam Laser 
High brightness red HeNe laser visible for miles. 
Produce your own light show! Projects a beam or 

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/1mw Laser Tube, Class II . $69.50 
LAS3KM Kit w12.5mw Laser Tube. Class IIIA$99.50 

hmrn r .- 

"Laser Bounce" Listener System 
allows you to hear sounds from an area via a lite beam 
reflectec from a window or other similar object. System 
uses our ready -to -use LATR1 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 
Receiver Kit, and HS10 Headset, all for only $299.50 

5mw Visible Red Pocket Laser 
Utilizes our touch power control! 
VRL3KMX Kit / Plans $119.50 

See In The Dark Viewing 
Device uses invisible infrared 
illumination for seeing in total 
darkness. Excellent 
for low .ost night 
vision,atong with observing 
lasers and other IR sources. 
Functional unit, many useful applications. 
SD5 Plans . $10.00 
SD5K Kit I Tube / Plans $299.50 
GPV10 Ready to Use Viewer $499.50 
6032A Tube I Plans to build your own ... $99.50 

Order by Mail, 
or by 24 Hour 

Orders -Only Phone: 

800-221-1705 
50G 



 The Electronics Lab 
in a Computer! 
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_ Testing an analog three - 

L- stage amplifier with the 
--maw , simulated oscilloscope. 
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Electronics Workbench 
Powerful software ta buú ánd si:aa.uh:te 

.F . "are t - 
,1)._b 

Building and testing circuits is fast and 
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 get on real equipment. 

Electronics Workbench really is an 
electronics lab in a computer. It's ideal 
for learning about electronics,; 
xpernaenting,in' Iprotaling 

Circuits. 

Includes: 
Analog Module with passive and active 
components including transistors, diodes, and 
op -amps; a function generator, an oscilloscope, 
a multimeter and a Bode plotter 

Digital Module with gates, flip-flops, adders, 
a word generator, a multimeter, a logic analyzer 
and a unique logic simplifier. 

.. 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) 368-57991 
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Testing a gate itnrftlementation of three differeWttpflops 

"Electronics Workbench is pretty amazing." 
- Terry Pournelle PhrD. InfoWorld 

"..'. Electronics Workbench is a marvelous 
learning and teaching tool for the study of 
electronics." 

- Art Salsberg, Editor-in=Chief, 
Modern Electronics Magazine 

"Building a circuit is simple and intuitive 31.; 

-Jeff Holtzman, Computer Editor, 
Radio Electronics Magazine 

:. 

"... if you're trying to learn electronics, you can 
do 10 times as many experiments with Electronics 

Workbench ..." 
°nch 

- Jerry Pournelle, Ph.D., BY1 
Work 

'E 

INTERACTIVE 

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