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= Electronics Workbench 
Elle Edit ,"Ircuit Window tjelp 

MIXED-MODE POWER 
Design & Verify Faster with Electronics Workbench® 

Electronic s 
e rb nch o l 

The electronics lab in a compbner 
Analog, Digital & 
Mixed Circuits 
Electronics Workbench" 
Version 4 is a fully integrated 
schematic capture, simulator 
and graphical waveform 
generator. It is simple to 
mix analog and digital parts 
in any combination. 

Design and Verify 
Circuits... Fast! 
Electronics Workbench s 

simple, direct interface 
helps you build circuits 
in a fraction of the time. 
Try ̀ what if' scenarios and 
fine tune your designs 
painlessly. 

More Power 
Simulate bigger and more 
complex circuits. Faster. 
On average, Electronics 
Workbench Version 4 is 
more than 5 times faster 
than Version 3. 

More Parts 
Multiple parts bins 
contain over twice the 
components of 
Version 3. 

More Models 
Over 350 real world analog 
and digital models are 
included free with 
Electronics Workbench. 
And, if you need more, an 
additional 2,0(X) models 
are available. 

Electronics Workbench delivers the power you need to design and verify analog, digital and true mixed 
mode circuits. Over 20,000 customers have already put Electronics Workbench to the test. The result: 
Better designs... Faster. And over 90% would recommend it to their colleagues. 

Electronics Workbench will save you time and money. We guarantee it.* 

Call Nov: 800-263 -5552 
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43 Build a Subwoofer 
Is something missing from your home -theater or audio system? Give 
it the bass oomph it needs to make music and movies really rumble 

and roll - William R. Hoffman 

60 Build a Telephone- Wiring Tester 
Test all types of telephone cable, jacks, and more; you can even test 

items while they are still connected to the telephone system - 
Christopher Zguris 

63 Build the Galviamp 
It's two valuable test aids -a galvanometer and a variable -gain 

amplifier -in one handy device -Joseph J. Carr 

F E A T U R E S 

37 Designing Loudspeaker Crossovers 
Create your own great- sounding speaker designs with these easy - 

to -use computer programs - William R. Hoffman 

46 The Truth about Speaker Cables 
What's inside those expensive audiophile cables that makes them 

cost so much? Are they worth the money? Learn the answer to the 

first question in this article, and use that information to answer the 

second one for yourself- William R. Hoffman 

49 Fun with Random -Dot Images 
Make them yourself on a PC, but don't go blind! -Marc Spiwak 

54 ... And The Bananas were Green: The 
Early Days of Color TV 

The road to the color TV we enjoy today was far from smooth - 
James P. Rybak 
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EDITORIAL 
A DBS ALTERNATIVE 
Regular readers of my editorials might recall that earlier this 

year I dumped my cable service in favor of the DSS direct - 

broadcast satellite (DBS) system (see Editorial, February 

and March 1995). I've had the system for a while now, and I 

am as happy with it as I was the day I got it. 

But that's not what we are going to talk about this month. 
Instead, we are going to turn our attention to another DBS 
system -Primestar. For those not familiar with it, Primestar 
was actually the first digtal DBS service provider, and while 
DSS has, at least for the time being, passed it in size, 
Primestar has also shown dramatic growth over the past 
year. 

Primestar and DSS probably have more in common than 
either would like to admit, but there are also some 
significant differences. Those differences might make one 
or the other more suitable for your needs. 

The most glaring difference, and perhaps Primestar's chief 
advantage, is initial cost. If you want DSS, you must buy the 
hardware, then either pay for installation or install it 

yourself. With Primestar, you pay only an installation charge 
that varies by location. The installation charge is required 
because Primestar does not allow consumers to install the 
equipment themselves. 

On the negative side of the ledger, Primestar's monthly fee 
for programming (which includes a charge for equipment 
rental) is slightly higher than that of DSS, and the service 
offers significantly fewer channels. Then again, Primestar's 
70 channels might be more than enough for you! 

In any event, if you are considering going the DBS route, 
Primestar represents a viable, and often more -practical 
alternative for many. This month, our Gizmo section takes a 

closer look at the Primestar system. Discussed are its 

strengths, weaknesses, costs, and much more. The story 
begins on page 9. 

Carl Laron 
Editor 

E A R N Y O U R 

B.S. DEGREE 
IN 

COMPUTERS 
OR 

ELECTRONICS 

A 
By Studying at Home 

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

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

Our Engineering Technology B.S. 
Degree Program is available in either of 
two options: 

(1) The B.S.E.T. with Major Em- 
phasis in Electronics, OR 

(2) The B.S.E.T. with Major Em- 
phasis in Computers. 

Our Computer Science B.S. Degree 
Program leads to the B.S.C.S. -the 
Bachelor of Science in Computer Science. 

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

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

Accredited by 
the Accrediting Commission of the 

Distance Education and 
Training Council 

GRANTHAM a 

College of Engineering ÿ 
Grantham College Road 

Slidell, LA 70460 3 
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SQUARE -WAVE 
CORRECTION 

I am writing in regard to Joseph 
Carr's article, "Making Square 
Waves at Home" (Popular 
Electronics, March 1995). Mr. 

Carr says that a square wave 
contains "only even -order har- 
monics." That is contrary to 
everything that I learned when I 

got my engineering degree. My 
training was that square waves 
were composed mainly of odd - 
order harmonics, while even - 
order harmonics produced tri- 
angular waveforms. Other 
engineers in my work group are 
in agreement that this is still 
true. 

To test this theory, I checked 
the signal on an HP3585B low - 
frequency spectrum analyzer 
with the HP3325B synthesis/ 
function generator as the 
square -wave source. The test 
frequency was 1 kHz, and the 
spectrum analyzer was set to a 

start frequency of 1 kHz and a 

stop frequency of 21 kHz. Sure 
enough, the peaks of the dis- 
played signal were on the 

LETTERS 
vertical graticule lines at 3 kHz, 
5 kHz, 7 kHz, etc. 

I have subscribed to many 
electronics publications over the 
past 40 years, including Popu- 
lar Electronics, and have from 
time to time noticed some minor 
errors. To state that square 
waves are composed of even - 
order harmonics is more than a 

minor error -it's just plain 
wrong. 
B.R. 
Sunnyvale, CA 

You are correct, and my article 
is wrong: Square waves are 
made up of odd -order 
harmonics (3f, 5f, ...), not even - 
order (2f, 4f, ...) as stated. What 
bothers me the most about the 
mistake is that I've known the 
correct information since high 
school (late 1950s). 

The general rules are: 
1. A waveform with symmetry 

NU-TEK "<a 
r. ` ELECTRONICS 

Leading the way to excellence 

Cable TV 
Converters and Descramblers 

BEST 

SELLER 

vwlySTARGATE SST 
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ups 

Features include: 
Upgradeable card slot 
Volume control 
Parental control 
Audio /Video ports 
Sleep timer 

OFFER EXPIRES ON JUNE 30, 1995 

1 -800- 228 -7404 
FREE CATALOG 

3250 Hatch Rd. Cedar Park, TX 78613 092; EIMER 

across the zero axis has no DC 
component. 

2. A waveform with half -wave 
symmetry (such as a square 
wave) has no even harmonics. 

3. In a waveform with quarter - 
wave symmetry, but not neces- 
sarily half -wave symmetry, any 
odd -order harmonics present 
are in phase with the fundamen- 
tal. 

Sorry about the error - 
JOSEPH CARR 

SORRY, WRONG 
NUMBER 

There was an error made in the 
phone number listed for re- 
questing Jensen Electronics' 
catalog (Popular Electronics, 
Electronics Library, March 
1995). The correct number for 
phone requests is 
1- 800 -426 -1194. We're sorry for 
any inconvenience that this may 
have caused.- Editor 

$20 MINIMUM 

In the article, "Build a Solar 
Airplane" (Popular Elec- 
7.4x83tronics, February 1995), 

Kelvin Electronics (10 Hub 
Drive, Melville, NY 11747; Tel: 

516 - 756 -1750) was referenced 
as a source for parts. While the 
total cost for the parts required 
for that project is about $13, we 
have since become aware that 
Kelvin's policy requires a mini- 
mum order of $20. While Kelvin 
is a good source for a variety of 
hobbyist needs -soldering -iron 
tips, hobby -knife blades, test 
equipment, electronic compo- 
nents, and more -we 
nevertheless recognize that 
meeting that minimum could be 
a problem for some. We apolo- 
gize for any inconvenience. - 
MARC SPIWAK 

CURRENT-CROWBAR 
CIRCUITS RE- 
EXAMINED 

The discussion of current limit- 
ing and foldback current versus 
the current crowbar ("Current - 
Crowbar Circuits," Popular 
Electronics, April 1995) was 

extremely interesting, but a ma- 
jor protection -failure mode was 
completely ignored. 

When the main high- current 
series -pass transistor, 01, de- 
velops a collector -to- emitter 
short, essentially all of the reg- 
ulator input voltage will be 

passed on to the output termi- 
nals. The over -voltage has the 
capability of doing great harm to 
the connected load if, for exam- 
ple, it was 5 -volt logic circuitry. 

The cute cartoon depicting a 

mechanical crowbar removing 
the power cord from the wall 
outlet is not true for the case 
described in Mr. Kaliangile's arti- 
cle. A true crowbar circuit will 
prevent over -voltage damage to 
the load. When Q1 develops an 
emitter -load short, a true 
crowbar circuit will blow either a 

primary circuit fuse or a second- 
ary fuse -a small price to pay 
for not damaging the load. 

The case in which the load 
represents a short on the power 
supply is only one of the protec- 
tion modes to be considered. 
The most important protection 
mode -against over -voltage 
due to regulator failure -was not 
mentioned in the article. A true 
crowbar circuit incorporates 
such protection. 
W.E.P. 

Columbus, OH 

HAVES & NEEDS 

I am looking for service informa- 
tion on a Hanimex model 2818B 
AM /FM /CB portable radio (or 
another, similar, radio for refer- 
ence). I also need a source for 
Goldstar TV parts. 
KEITH TONA, N9PQU 
741 Oconto Avenue 
Peshtigo, WI 54157 

I would appreciate any help in 

locating service literature for a 

Jerrold P.A. amplifier model 
CAP 40T. I would gladly pay 
copying and postage costs. 

I would also like to find some- 
one with software for the Atari 
800XL computer. 
J. H. SOUSER 
511 West Wayne Street 
Randolph, NE 68771 
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Full- Spectrum 
Desktop 
Scanner 

NEW PRODUCTS 

ACIs Trident TR4500 pulls in 

broadcast frequencies from the 
shortwave bands through the 
microwave -range public- service 
bands -from below AM broad- 
cast to 1.300 GHz -and can be 
controlled via a personal com- 
puter. Users can tune in to 
practically every type of voice 
broadcast from around the 
world, including the broadcast, 
world -band, and civil and mili- 
tary aviation frequencies found 
in AM mode; police fire, and 
emergency services in Narrow 
FM; radio and TV -audio broad- 
casts in Wide FM; and even 
single sideband for transo- 
ceanic aircraft and ship 
communications. 

Desired frequencies can be 
selected directly using the key- 
pad, or the unit can be set to 
search through all active chan- 
nels. The user can store any 
interesting frequencies in any of 

2016 permanent memory loca- 
tions. Up to 16 different search 
ranges can be set into memory. 
Tuning increments can be se- 
lected in steps as low as 5000 
cycles. The TR4500 will scan 
through memorized frequencies 
at up to 36 channels per sec- 
ond, and will lock on active calls 
to receive the broadcast. The 
user can listen through the built - 
in speaker or use the supplied 
headphone. 

With the TR4500 connected 
to a PC's serial interface, the 
computer can be used to set 
the search ranges. The comput- 
er allows various frequencies to 

be loaded and saved, and ac- 
tive frequencies to be stored. 
And, when used with a comput- 
er, the TR4500 effectively 
becomes a storage spectrum 
analyzer. An MS -DOS "comm" 
program is included. 

The desktop scanner mea- 
sures just 21/4 x 55/8 x 61/2 inches. 
It comes with a 12 -volt DC cord, 
an AC adaptor, an earphone, a 
flexible antenna, software, and 
operating instructions that in- 
clude a listing of allocated uses 
for all frequencies covered by 
the unit. 

The TR4500 desktop scanner 
with computer interface has a 
suggested retail price of $849; 
the street price is expected to 
be under $500. For more infor- 
mation, contact ACI; 
Tel. 1- 800 -445 -7717 or 
317 -849 -2570; 
Fax: 1- 800 -448 -1084 or 
317 -849 -8794. 

CIRCLE 100 ON FREE 
INFORMATION CARD 

MULTIMEDIA 
SPEAKERS 

Although many of today's per- 
sonal computers are equipped 
with a CD -ROM drive and 
sound card, the built-in speak- 
ers are usually inadequate. The 
Media 3 and Media 4 speakers 
from JBL Consumer Products 
address the needs of PC users 
seeking to enhance their multi- 
media experiences in learning, 
entertainment, and game -play- 
ing. 

The Media 3 powered speak - 
er incorporates a 4 -inch woofer 
and a 1.5 -inch tweeter with a 

seven -watt -per -channel hi -fi am- 
plifier. Subwoofer output allows 
the system to be further up- 
graded, dual inputs 
accommodate a second audio 
source, and a headphone jack 
provides private listening. The 
Media 3 speakers also feature 
separate bass and treble con- 
trols and automatic power 
on /off. 

The Media 4 incorporates a 

five -inch woofer, a one -inch 
tweeter, and a 10- watt- per -chan- 

nel hi -fi amplifier. Key features 
include switchable subwoofer 
output or headphone output, 
polyolefin cabinet material to 
dampen internal resonances, 
automatic turn on /off, and an 
acoustically efficient design for 
loud sound levels. 

The Media 3 (pictured here) 
and Media 4 multimedia speak- 
ers have suggested retail prices 
of $199 /pair and $299 /pair, re- 

spectively. For more information, 
contact JBL Consumer Prod- 
ucts, Multimedia Division, 80 
Crossways Park West, 
Woodbury, NY 11797; 
Tel. 516 -496 -3400. 

CIRCLE 101 ON FREE 
INFORMATION CARD 

FIELDPACK WITH 
"STICK" DMM 

The HS24K11 Fieldpack from 
Fieldpiece Instruments consists 
of a leather holster that holds a 

heavy -duty HS24 "stick" digital 
multimeter along with a 300 - 
amp current clamp head, deluxe 
test leads, two short and two 
long probe tips, and one al- 
ligator ground clip. All the 
accessories are modular, using 
standard banana plugs and 
jacks for connections. 

Specifically designed for field - 
service use, the leather holster 
holds the meter and test leads 



on the inside and has loops for 
the current clamp head and 
long probe tips on the outside. 
A belt loop on the back allows 
easy carrying. 

The HS24 meter offers the 12 

most popular ranges for field 
service and will withstand 
steady -state voltages up to 
1000 -volts DC and 750 -volts 
AC. It measures volts, ohms, 
continuity, capacitance, and AC 
current (with the included cur- 
rent clamp). A HOLD button 
freezes the display to make 
one -handed testing easy. Its 

Valox plastic case withstands 
drops up to 10 feet, "O" -ring 
seals protect against con- 
taminants, and metal -oxide 
varistors (MOVs) protect against 
voltage transients. An audible 
beeper and a blinking red LED 
warn of voltages over 28 volts, 

even if the meter is set to the 
wrong range or function. 

The heavy -duty HS24K11 

Fieldpack costs $159. For more 
information, contact Fieldpiece 
Instruments, 231 East Imperial 
Highway, Suite 250, Fullerton, 
CA 92635; Tel. 714- 992 -1239; 
Fax: 714- 992 -6541. 

CIRCLE 102 ON FREE 
INFORMATION CARD 

PCMCIA MODEM 

The MT2834LT PCMCIA 
modem features a patent -pend- 
ing "CoolJax" duplex phone 
connector, eliminating the need 
for messy cables. The modem 
is compliant with the recently 
adopted ITU standard for 28.8 - 
kilobyte per second, V.34 mod- 
ems, and also supports all lower 

speed standards. It is designed 
for use in standard Type II 

PCMCIA slots, and comes with 
MultiExpress fax and data com- 
munications software for 
Windows. The MT2834LT uses 
industry- standard "AT" com- 
mands for modem configuration 
and dialing, and includes a re- 

mote configuration feature that 
allows the user to remotely 
change parameters and run di- 

agnostics for troubleshooting, 
technical support, and system 
administration purposes. 

The MT283LT PCMCIA 
modem costs $399. For addi- 
tional information, contact Multi - 
Tech Systems, Inc., Tel. 

800 -328 -9717 or 612 -785 -3500. 
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PERSONAL POCKET 
DIGITAL MULTIMETERS 

The Model 380933 3200 -count, 
autoranging, digital multimeter 
from Extech Instruments offers 
high- resolution, bar -graph dis- 
play, function indicators, data 
hold, diode test, and an audible 
conlinuity checker. It measures 
DC voltage from 300 mV to 450 
volts, AC voltage from 3 to 450 
volts, and resistance from 300 
ohms to 30 megohms. The dig- 
ital multimeter weighs just 3.4 
ounces and measures 
4.8 x 3 x 0.8 inches. 

The Model 380933 pocket - 
sized digital multimeter, com- 
plete with a wallet -style carrying 
case, test leads, 1.5 -volt bat- 
teries, and a user's manual, 
costs $39. A 2000 -count, man- 
ual- ranging version (Model 
380929), which features a 

lamer display, 200 -mA range, 
continuity indication, data hold, 
ana diode test, costs $25. For 
further information, contact Ex- 

tech Instruments, 335 Bear Hill 

Road, Waltham, MA 
02154 -1020; Tel. 617 -7440; 
Fax: 617 -890 -7864. 
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DIGITAL STILL CAMERA 

Casio's QV -10 handheld digital 
still camera allows you to view 
images as they are shot, thanks 
to a high -resolution, active -ma- 
trix. 1.8 -inch color LCD screen. 
The images can then be trans- 
ferred to a personal computer 
by using an optional transfer 

package, or to a TV or VCR 
using a video cable. 

The camera's semiconductor 
memory can hold up to 96 color 
still images that can be added 
or deleted at any time. The 
fixed -focal -length lens with mac- 
ro positioning allows point -and- 
shoot picture taking. The cam- 
era also Features a high -speed 
(1/8 to 1/4000- second) shutter, 
1/5 -inch CCD element, and ap- 

erture- priority automatic 
exposure system. 

The 0V -10 LCD digital cam- 
era has a suggested retail price 

of $700. For further information, 
contact Casio, Inc., 570 Mt. 

Pleasant Avenue, Dover, NJ 

07801; Tel. 201 -361 -5400. 
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LOW -PASS FILTERS 

Intended for amateur -radio use, 
two low -pass filters from Tucker 
Electronics are designed to pro- 
vide protection from TVI. The 
T -100 and the T -150 each use a 

9 -pole Chebyshev filter. They 
operate from 0-30 MHz and 
provide 70 -dB or more of at- 
tenuation at 40 MHz and above. 
The filters' impedance is 52 

ohms, and VSWR is less than 
1.5:1 throughout their passband. 

The T -100 will handle 1500 
watts continuously. The T -150 is 

the first 2500 -watt continuous 
low -pass filter for amateur -radio 
use. Each carries a one -year 
warranty and a 30 -day no -ques- 
tions -asked return policy. 

The T -100 and T -150 low -pass 
filters have list prices of $49.95 
and $109.95, respectively. For 

additional information, contact 
Tucker Electronics Company, 
1717 Reserve Street, Garland, 
TX 75042 -7621; Tel. 

1-800-527-4642; in Texas: 
214- 348 -8800; 
Fax: 214-348-0367. 
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national Electronic Wholesalers 

CHIPS 
Jerrold Compatible 
DP5,DPV5....as low as $5.00 

DP7, DPV7 ..as low as $7.00 

R2F VS, CFI modules from $15.00 

Scientific Atlanta 
Quick- Boards for: 

8550, 8570, 8580, 8590, 8600 

all as low as $14.75 
ALSO AVAILABLE FOR TOCOM, PIONEER AND ZENITH 

1. 800.639.6369 
CIRCLE 167 ON FREE INFORMATION CARD 
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TECHNOLOGY UPDATE 

New device turns any 
electrical outlet into 
a phone jack 
Engineering breakthrough gives you unlimited 
phone extensions without wires or 
expensive installation fees 

ou don t have to have a teenager to 
appreciate having extra phone jacks. 

Almost everyone wishes they had more 
phone jacks around the house. 

When I decided to put an office in my 
home, I called the phone company to find 
out how much it would cost to add extra 
phone jacks. Would you believe it was $158? 

No more excuses 
Today, there are a 
thousand reasons to 
get an extra phone jack 
and a thousand excus- 
es not to get one. Now 
an engineering break- 
through allows you to 
add a jack anywhere 
you have an electrical 
outlet. Without the 
hassle. Without the ex- 
pense. And without 
the miles of wires. 

Like plugging in an 
appliance. Now you 
can add extensions 
with a remarkable new 
device called the Wire- 
less Phone Jack. It 
allows you to convert 
your phone signal into 
an FM signal and then 
broadcast it over your 
home's existing elec- 
trical wiring. 

Just plug the trans- 
mitter into a phone 
jack and an electrical 
outlet. You can then 
insert a receiver into 
any outlet anywhere in 
your house. You'll be 

able to move your phone to rooms or areas 
that have never had jacks before. 
Clear reception at any distance. The 
Wireless Phone Jack uses your home's exist- 
ing electrical wiring to transmit signals. This 
gives you sound quality that far exceeds cord- 
less phones. It even exceeds the quality of pre- 
vious devices. In fact, the Wireless Phone Jack 

has ten times the pow- 
er of its predecessor. 

Your range extends 
as far as you have elec- 
trical outlets: five feet 
or five hundred feet. If 
you have an outlet, 
you can turn it into a 
phone jack -no matter 
how far away it is. The 
Wireless Phone Jack's 
advanced companding 
noise reduction fea- 
tures guarantee you 
crystal -clear reception 
throughout even the 
largest home. 

Privacy guarantee. 
You can use The Wire- 
less Phone Jack in any 
electrical outlet in or 
around your home, 
even if it's on a differ- 
ent circuit than the 
transmitter. Each Wire - 
less Phone Jack uses 
one of 65,000 different 
security codes. You can 
be assured that only 
your receiver will be 
able to pick up trans- 
missions from your 
transmitter. 

Is the Wireless Phone Jack 
right for you? 
The Wireless Phone Jack works with 
any single -line phone device. Almost 
anyone could use it, especially if... 

Few jacks. You want more phone 
extensions without the hassle and ex- 
pense of calling the phone company. 

Bad location. You have jacks, but 
not where you need them most, like 

in the kitchen, garage, home office or 
outside on the deck. 

Renting. You want to add exten- 
sions, hut you don't want to pay each 
time you move. 

Other phone devices. You have 
an answering machine, modem or fax 
machine you want to move to a 

more convenient place. 

The Wireless Phone Jack System 
consists of a 
transmitter 
(right) and a 
receiver (left). 
One trans- 
mitter will 
operate an 
unlimited num- 
ber of receivers. 
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Unlimited extensions -no monthly 
charge. Most phone lines can only handle 
up to five extensions with regular phone jacks. 
Not with the Wireless Phone Jack. All you 
need is one transmitter, and you can add as 
many receivers as you want. Six, ten, there's 
no limit. And with the Wireless Phone Jack, 
you'll never get a monthly charge for the ex- 
tra receivers. 

Works with any 
phone device. 
This breakthrough 
technology will 
fulfill all of your 
single -line phone 
needs. It has a spe- 
cial digital interface 
for use with your 
fax machine or mo- 
dem. You can even 
use it with your an- 
swering machine 
just by plugging 
it into the Wireless 
Phone Jack receiver. 

Special factory- 
direct offer. To 
introduce this new 
technology, we are 
offering a special 
factory- direct pack- 
age. For a limited 
time, the transmit- 
ter is only $49. One 
transmitter works 
an unlimited num- 
ber of receivers 
priced at $49 for the 
first one and $39 for 
each additional re- 
ceiver. Plus, with 
any Wireless Phone Jack purchase, we'll throw 
in a phone card with 30 minutes of long dis- 
tance (a $30 value) for only $9.95! 

Try it risk -free. The Wireless Phone Jack 
is backed by Comtrad's exclusive 30-day risk - 
free home trial. If you're not completely satis- 
fied, return it for a full "No Questions Asked" 
refund. It is also backed by a one -year manu- 
facturer's limited warranty. Most orders are 
processed within 72 hours and shipped UPS. 

Wireless Phone Jack transmitter ...$49 $4 S &H 

Wireless Phone Jack receiver $49 $4 S&H 

save $10 on each additional receiver -$39 

The Wireless Phone Jack lets 
you add a phone, modem, 
fax machine or answering 
machine almost anywhere. 

30- minute long distance phone card $SÖ 
$9.95 with Wireless Phone Jack purchase 

Please mention promotional code 017 -PL -6620. 
For fastest service, call toll -free 24 hours day 

800 -992 -2966 
'A1 = 

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

CIIIKTRIIII 
INDUSTRIES 

2820 Waterford Lake Drive, Suite 106 
Midlothian, Virginia 23113 



GIILO 
Prime Star 
Gazing 
PRIMESTAR DIGITAL DIRECT BROAD- 
CAST SATELLITE SERVICE. Primestar 
Partners, Three Bala Plaza West, Suite 
700, Bala Cynwyd, PA 19004; Tel. 
610 -617 -5300; Price: Monthly fee varies 
with distributor and program options. 

Astronomers tell us that the universe is 

expanding. We'll have to take their word 
for it, because it certainly isn't apparent to 
us, and doesn't have much effect on our 
day -to -day lives. 

We don't need astronomers, however, to 

tell us that the television universe is, has 
been, and continues to be, expanding. All 
we have to do is open up the latest issue of 
TV Guide, and then recall the way it 

looked during our childhood, when there 
were the three major commercial net- 
works, three local stations, and PBS. 

Then cable TV hit the scene, offering 
first better reception on local stations in 

many areas and, later, a host of new pro- 
gramming choices. Most people who 
lived in areas where cable was offered con- 
sidered themselves lucky to be able to see 
recently released motion pictures, sport- 
ing events, MTV, and the like. They were 
even happy to pay the reasonable fees that 
were charged to receive the improved ser- 
vices being offered. 

Over the years, however, the thrill wore 
off. Prices for services (many of which we 
no longer found enthralling) began slowly, 
but very surely, to rise, and the cable corn - 
pany began using equipment and tech- 
niques that tended to interact poorly with 
state -of -the -art TVs and VCRs. Movies 
came out on video long before they hit 
cable -and it was much easier to fit a 

rented movie into the viewer's busy sched- 
ule than to watch a movie as it was shown 
on cable. 

With virtual monopolies in their mar- 
kets, many cable companies have taken 
advantage of their subscribers, charging 
excessively high prices and offering poor 
service in return. We are certainly not the 
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only folks to become disenchanted with 
the service offered by local cable compa- 
nies, but we did something about it. We 
finally got fed up and went cold turkey, 
canceling our cable subscription, and re- 
verting to watching only the UHF /VHF 
stations pulled in by our rooftop antenna. 

Those who live in areas where decent 
network reception is not possible without 
cable haven't had the option to disconnect. 
And millions of households, mostly in 
rural areas, haven't even had the option to 
try cable to see if they like it -cable ser- 
vice simply isn't available in their neigh- 
borhoods. 

One such spot is Arietta, New York, 
located in the Adirondack State Park, 
about 65 miles north of Albany. The rural 

town is so tiny that it has no doctor and no 
full- service grocery store. And, with only 
301 residents, providing cable service is 

not an economically feasible proposition. 
People living in Arietta had rather lim- 

ited viewing options. They could use their 
rooftop antennas to pull in (under optimal 
reception conditions) two broadcast chan- 
nels. Usually, those channels were 
plagued by interference, and sometimes 
they couldn't be seen at all. The only other 
option -besides giving up on TV al- 
together-was to buy and install a large - 
dish satellite system. 

Satellite TV has been an option since 
the 1970s for cable- deprived (or anti -ca- 
ble) people. It provides hundreds of chan- 
nels, and generally better reception than 9 


