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EDITORIAL

WHAT NEXT?

it's hard to believe that this is the last issue of Popular
Electronics for 1993. It's been a fun and fascinating year for
all of us here, and | hope it's been equally enjoyable for you.

We've tried some different things, and like all such endeavors,
some worked really well; others less so. For the most part, our
“theme” issues (Electric Cars, Satellite TV, Computers, Radio,
Project-Builders Special, etc.) were well received and we plan
to continue them for 1994; for example, the January, 1994
issue will feature weather-forecasting projects. However,
ultimately this is still YOUR magazine. What is most important
is that we provide what the majority of you readers want to
see. With that in mind, | have a request:

Take a few minutes to leaf through this past year's issues.
Then jot down which issues, articles, themes, etc. you found
most useful and/or enjoyed the most, and which one’s you
liked least and/or found less useful, and send us your
comments. We would also like you to let us know what areas
you would like to see us cover more, and which areas you
would like us to cover less. Even if you like things the way they
are, write and let us know. (The address is: Popular
Electronics, 500-B Bi-County Blvd., Farmingdale, NY 11735).

| can’t promise a personal response to everyone who writes. |
can promise that | will read every letter, and that your input will
help us shape the future course of this magazine. | look
forward to hearing from you.

Before | close for the month, and the year, on behalf of

everyone here at Popular Electronics I'd like to wish you a
joyous holiday season and a happy New Year.

o S

Carl Laron
Editor

N Pogular Electronics, December 1953

Since some of the equipment and circuitry described in
POPULAR ELECTRONICS may relate to or be covered by
U.S. patents, POPULAR ELECTRONICS disclaims any lia-
bility for the infringement of such patents by the making,
using, or selling of any such egquipment or circuitry, and
suggests that anyone interested in such projects consult a
patent attorney.




' COMPLEX-CALCULATOR

PROBLEM

Soon after my “Complex Cal-
culator” program was published
(Popular Electronics, May
1993), several people wrote to
me stating that they had prob-
lems getting it to run correctly.
Being unable to find any mis-
takes in the printouts that they
were kind enough to send, |
decided it must be a legitimate
programming error of some
sort. | then retested the program
for hours—dozens of hours. |
could find no errors.

The next person to write ex-
plained exactly the problem he
had encountered, and | imme-
diately realized that there was
an error associated with the
program. It was not a program-
ming error, nor a publishing
error, nor an operator error. The
error was one that is an inherent
fact of life for digital computers:
round-off error.

Digital computers have only a
finite amount memory, so when
they store numbers they must
truncate the accuracy of the
number to a certain degree. In
the Complex-Calculator pro-
gram, this manifested itself in
such a way that users thought
there was a programming error.

For example, when you follow
the sample program run pre-
sented in the article, it instructs
you to enter in memory-D the
polar value magnitude 5 at an
angle of 90%. Because the pro-
gram stores all numbers in
rectangular coordinates, it con-
verted this polar value for D and
then stored it in memory (and,
hence, truncated it). When the
program then needed to display
the value in memory-D on the
screen, it was not displayed with
100% accuracy. In the printout
that one reader sent, the pro-
gram displayed a REL value of
-8.14034E-07, and an ANGLE
value of 90.00002. That very
slight discrepancy is round-off
error; it is not the result of any
errors in the program.

You might be able to reduce
the effects of round-off error in
the CMPX-CAL by using double
precision numbers in the pro-
gram, or by incorporating
PRINT USING commands to
display complete values on the

| screen. Consult your program-

ming manuals for further

LETTERS

information on these com-
mands, and on the round-off
phenomena in general.

Also, although it was not
mentioned in the article, a
shareware version of the CMPX-
CAL program is available by
sending a $10 registration fee
and $2 shipping and handling to
Aurora Software, Department
X1, P. O. Box 080133,
Rochester, M| 48308-0133. The
program will be sent on a 5.25-
inch, 360K format PC disk, and
should arrive in four to six
weeks.

Thanks to everyone who ex-
pressed an interest in the
article, and | apologize for any
frustrations you might have en-
countered due to round-off error.
JAMES E. TARCHINSKI

ELECTRIC CAR COSTS

Being an advocate of electric
cars, and a follower of Popular
Electronics since the age of 4
or 5 years (no lie!), ! would like
to throw a little curve into the
“Go Electric!” discussion (“The
EV Revolution Revs Up,” April
1993, and “Letters,” September
1993).

A little ballpark math, first.
Let's assume that we are able to
convert a significant percentage
of the commuting populace to
electric vehicles in say, 10
years. We could have 100 mil-
lion "pollution-free” electric
vehicles on the road, traveling
an average of 60 miles a day to
and from the office. 100 million
units each consuming 15 kilo-
watt-hours of electricity for a
grand total of 1.5 billion kWh of
juice a day!

That's a lot of electricity!
Where will it come from? It
appears that coal will be a first
choice as the international oil
supply dwindles.

Now some more math. A
coal-fired generating station, if
tweaked to the max, is about
30% efficient at converting coal
to electricity, resulting in approx-
imately 1 kWh of electricity for
every pound of coal that is fed.

That's 1.5-billion pounds of coal
a day. That's 547.5-billion tons
of coal burned per year to run
100 million vehicles.

Now, if the same 100-million
cars run the same distance at
30-miles-per gallon on gasoline,
they would consume 200-million
gallons of gas per day. That's
73-million gallons or 5,214,200
tons of gasoline (at 7 pounds/
gallon) every year versus
547,500,000 tons of coal.

The local wholesale cost per
ton of coal is $52, and gasoline
is about $1.23 per gallon at the
pumps. That gives a cost of
$28.47 billion to run electric
vehicles on electricity generated
from coal and $12.82 billion
doliars on gasoline. | have not
been able to find current data
on the amount of poliution per
ton of coal versus ton of gas-
oline. Am | up in the night? This
is one of those things that
makes you go “Hmmm."

| also noted an article in
World Co-Generation Magazine
that predicts that, at current
demand-increase curves, the
nation's total electrical-genera-
tion capacity will not meet the
demands by the year 2005 with-
out significant increases in
generation capacity. And no
mention is made of the impact
that 1.5 billion kWh/day would
have on that prediction.

| guess the bottom line is we
either rethink our lifestyle (i.e.,
commuting to work), find a
cheap, clean source of energy
(solar? fusion?), or paint our-
selves into a tough corner.
R.D.C.

Cedar City, UT

HAM IT UP!

| just got a peek at Karl T.
Thurber's article, “What's a
Ham?" (Popular Electronics,
May 1993), and | wanted to tell
you how impressed | was by it.
If it doesn’t single-handedly

create a batch of new hams, I'l | Sidney Smalls

be surprised! The author man- | 4138 Barnes Ave.

aged to answer most of the Apartment 6D

frequently-asked questions that | Bronx, NY 10466-4332 ||

| get from reporters, and to do
50 in a way that was fun to read.
Congratulations.

| was particularly interested in
Mr. Thurber's thoughts on the
origin of the word "ham.” You
might be interested to know that
an older member recently wrote
us to explain that "Ham” was
short for “Hiram." And, of
course, you know which Hiram
he meant. (Well, maybe.)

My undergraduate philosophy
professor used to urge us to
apply Occam's Razor (“do not
multiply entities without neces-
sity”) to these conundrums. So,
with that concept in mind, may-
be "ham” is just “am” as in
“amateur.” it's the simplest route
to an explanation, but it sure is
boring.

Keep up the good work!
Steve Mansfield, NIMZA
Public Information Manager
The American Radio Relay
League
Newington, CT

HAVES & NEEDS

Do any readers know where |
could find a schematic for a
Gulbransen electric organ (no
longer made), Model L, Serial
No. 117037 Also, are there sol-
id-state devices that could
replace the tubes in the ampli-
fier of the organ? The tubes are

two 12AX7A's and four
EL84/6B05's. Thanks for your l
help.

JAY W. HEDDEN ]
3911 W. 100 Terrace

Leawood, KS 66207 l

| have a little Sinclair RV, Model
MTV1A, made in England. The
picture tube is a Telefunken
D5-100W, made in Germany. |
need a schematic diagram for
the power supply to light up the
picture tube and a diagram of
the picture-tube layout. Thank
you in advance.

w  SOWO08|T Jeindod ‘€661 J8quiesag
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A CHRONICLE OF CONSUMER ELECTRONICS
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HOLIDAY SHOPPING
GUIDE

Deck the halls with electronic
gizmos!

If visions of sugarplums and cheerful family get-togethers
don’t pop into your head when you're confronted with piped-in
carols and garlands of tinsel before you've finished your Hai-
loween candy, you're not alone. For many of us, the advent of the
holiday scason represents a mad rush of shopping and gift wrap-

. ping, cooking and cleaning, trimming and decorating, and party
giving and -going, and running charge cards to their limits.
“Peace on Earth, good will toward men” never seems as unat-
tainable as when you're trying to park at the mall in December!
Shopping for the perfect gifts is no easy chore. Unless your
family and friends are good hinters, it takes real insight to
anticipate what would make them happy. And, unless you hand

B out a detailed “wish list” in advance, gift gerting also can be
| tricky. Who hasn’t opened a package that contained something
so ugly, useless, or just plain silly that murmuring, “Oh, how
nice!” without groaning (or laughing) was almost impossible. If
you’re lucky—and don’t mind standing on line on December
26—you can return the stuff. Otherwise, it ends up gathering
dust in the back of a closet until it gets recycled. This past
summer, as we cleaned out closets, basement. and attic in prepa-
ration for a garage sale, we uncovered hordes of unwanted gifts
ranging from a set of ceramic kitchen accessories—salt and
pepper, napkin holder, cookie jar—all shaped like chickens, to
an electric shoe-shining kit (inappropriate in a household whose
footwear tends toward sneakers). There were strange board
games, toys that had been marketed as *“‘executive stress-bust-
ers,” an incredibly ugly red leather hat with red fur ear flaps,
several gourmet kitchen gadgets, and bottles of perfume and
cologne—all unopened or unused. When alm.ost all of it sold at
the garage sale, we couldn’t help wondering how much of it
would end up under someone else’s Christmas tree this year! That
house-cleaning experience changed the way we look at gift-
giving. From now on, we'll be shopping for quality instead of
g to give presents that will be us=d and appreciated

for years to come. We’re not the only ones to feel that way
“value™ has become one of the buzzwords of the 90's. Put value
together with *“‘cocooning™ (another big 90's buzzword), and
you can see why it’s becoming more common for families to buy

themselves one big gift, something that they can all enjoy t
ether, at home. A home-theater system fits that description
perfectly. In fact, the consumer-electronics industry provides a
wealth of items that you can be sure will be used, appreciated,
and truly enjoyed. The price tags often seem high, but how about

$91U0N03|] seindod ‘C661 18qUBo8(] ‘
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chipping in with other family members to
buy Mom a VCR that she can program by
herself. or bring Dad,into the digital age
with his first CD player. (As a bonus, on
future holidays you won’t be at a loss for
gift ideas—you can buy their favorite
movies on videotape or LP’s on CD))
Bring a long-distance. hard-to-reach sib-
ling back in touch with the gift of an an-
swering machine. Treat the family to an
interactive entertainment system that ev-

eryone can use. Or upgrade your audio/

video system to include surround sound.
We can’t promise you “Peace on Earth,
good will toward men ™ but, to help you get
through your holiday shopping with mini-
mal fuss and bother, we’ve devoted this
month’s Gizmo to electronic gift ideas.
We hope that with the following sugges-
tions we can lessen the stress associated
with aimlessly wandering the malls in
search of the perfect gifts, as the count-
down toward December 25th approaches.
(Prices quoted are manufacturers sug-
gested retail prices: street prices are often
significantly lower.) Read on for gift ideas
for your friends, family—and yourself.

THE SOUND (AND SHAPES) OF
MUSIC

It’s possible that no two people on your
gift list have the same taste in music. But
whether they prefer rap or classical, bebop
or hip hop, folk rock or heavy metal. vir-
tually everyone €njoys /istening to some

Bose Lifestyle 10

sort of music. If you're considering giving
the gift of sound. there are choices
galore—MiniDisc, Digital Compact Cas-
sette. compact discs; personal players,
boom-boxes. and mini- and micro-sys-
tems. For those who are firmly rooted in
the past, how about a state-of-the-art turn-
table? Aesthetic-minded folks might be
ready (o trade in their boxy old speakers
for some of today’s small, distinctive
styles. In fact. they might be ready to trade
in their boxy old systems for something
sleck and streamlined.

Heard, but not Seen

Music brightens any room in the house.
but sound systems don’t always fit the de-
cor. Bose Corporation is noted for creating
systems that sound great while remaining
virtually invisible. Their Lifestyle 10 is a
two-zone system that can provide sound 1o

more than ten rooms in each zone, allow-
ing. for instance, a CD to play in the living
room, dining room, kitchen, and den,
while a tape or radio plays in the bed-
rooms. The RF remote included with the
system controls the main unit even if it is
tucked away behind closed doors or in
another room of the house. The slim, un-
obtrusive center unit contains only music
sources and system controls; amplifiers
are relegated to the three-piece Acous-
timass 5 Series Il speaker system. The
bulkiest part of the loudspeaker, the
woofer, is contained in the bass module, a
separate unit designed to be tucked out of
sight. All the necessary amplification is
built into the bass module. Thus. only the
high- and mid-frequency drivers, which
are packaged in tiny, sculpted, cube-
shaped enclosures, remain visible. Lis-
teners can adjust bass and treble to match
roOm acoustics using room-compensation
controls located on the bass module. /deal
for anyone who loves music but hates clui-
ter, or suffers from a lack of space. Price:
$1849.

N :
Aiwa Micro System

Micro System

For a more conventional look, Aiwa of-
fers the LCX-0/, a CD/tape/ AM/FM sys-
tem that is substantially smaller than
conventional mini-systems. The unit’s two
pieces can be stacked or set side-by-side.
The 30-watt (15 X 2) system includes a 20-
track, random programmable CD player;
an auto-reverse cassette deck; a digital
synthesized tuner with 24 station presets; a
full-featured remote control; and Dolby
noise reduction. A good gift for apartment
or dormitory dwellers. Price: $550.

Speakers as Art

There’s more than one way to hide a
speaker, and Speaker-Sculpture has come
up with a unique way hide them in plain
sight. Their three speaker designs bear no
resemblance o any speaker we’'ve ever
seen—in fact, they look like modern-art
sculptures. Despite their unusual config-
urations, the speakers are said (o achieve
the expansiveness, sharp imaging, and
clarity of detai! usually associated with
much larger. more expensive speaker Sys-
tems. The Speaker Sculptures, which can
be powered by as litlle as five watts of

Speaker-Sculpture

power, are transmission-line loaded for
rich bass and are designed to avoid such
problems as diffraction, standing waves,
crossover anomalies, and lack of co-
herence. Three styles are available: The
Snail is a bookshelf-sized speaker system.
The Sea Horse is wall-mounted, The
Cobrua is a free-standing pair of speakers,
and The Scorpion is a subwoofer. For the
artistes on vour list! Prices: $200, The
Snail; $400, The Sea Horse; $1500, The
Cobra and The Scorpion three-piece set
(pictured here).

Ch-ch-ch-changes
Compact discs are firmly entrenched as

the audio medium of choice, last year hav-

ing finally surpassed cassettes in sales.
The CDC-835 five-disc changer from
Yamaha Electronics Corporation, USA
features “'PlayXchange,” which isolates
the disc being played from those being
stored in the changer drawer. to eliminate
vibration and improve performance. That
arrangement also allows the listener to re-

Yamaha five-disc changer

place any of the four discs in the tray while
the fifth one plays. The CDC-835 uses
Yamaha’s **S-Bit Plus™ enhanced single-
bit digital-to-analog conversion system,
said to improve low-level linearity and sig-
nal purity, and to provide cleaner high-
frequency response, more ambience infor-
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mation, and a more defined sound stage.
The changer has two DAC’s per channel,
one normal and one reverse phase, to elim-
inate noise caused by such external
sources as unstable AC line current. The
display automatically goes blank when the
changer is in play mode, so as not to cause
interference. Relay play allows two
CDC-835"s to be connected for uninter-
rupted 10-disc play. Consider the
CDC-835 for any discriminating listener
who wants the convenience of a changer.
Price: $549.

Two-Dozen Discs

If five (or ten) is not enough, consider
Studio 24 from Fisher, which stores and
plays back two-dozen compact discs. Stu-
dio 24 allows those discs to be categorized
in a variety of ways. For instance, each
member of a family of four could each

Fisher Studio 24

keep their six favorite discs ready to be
played. In other possible scenarios, one
person might store discs by music type
(Jazz, rock), occasion (party mix 1. party
mix 2), mood (morning music, romantic,
upbeat), or simply by disc or artist name.
Instructions for categorizing the discs
scroll across the front-panel fluorescent
display; an alphanumeric keyboard is used
to input any category that hasn’t been pre-
programmed. The discs are stored and
loaded vertically, and the laser pickup is
mounted vertically, reducing dust buildup.
A good gift for the whole family, or anyone
with a large, unwieldy CD collection.
Price: $499.95.

Esoteric Sound turntabie

Everything Old is New Again

Let’s face it: Some people are so firmly
entrenched in their ways that there’s no
way to change them. We can understand,
of course, why someone who has spent
years amassing a collection of LP’s and
45’s—and perhaps even 78's—would be
loathe to shelve them in favor of CD’s.
Those are precisely the people at whom

Esoteric Sound aims its Ramses turntable.
The belt-drive turntable has six speeds—
33.33 and 45 rpm plus four speeds ranging
from 71.29 to 80 rpm, the actual speeds of
the discs recorded in the “78" era. The
turntable features pitch control, a stylus-
illumination lamp, and a hinged dust
cover. It also comes with a free magnetic
pickup with bothan LP and a 78 stylus.
Perfect gift for the collector of vintage
{and not-so-vintage) vinyl (and shellac)
records. Price: $425.

Sony MiniDisc Walkman

Digital Delight

There are also those folks who are ready
to trade in the old at the first hint of some-
thing “new and improved.” In the con-
sumer-electronics industry, they're known
as early adopters, and they’re very well
liked! For the early adopters on your list,
forget CD’s (don’t even think about rec-
ords!) and head straight for MiniDisc.
Sony’s MZ-1 MiniDisc Walkman player/
recorder combines the sound quality and
random access of compact discs with the
no-skip portability of audio cassettes. /de-
al for anyone who agrees that Sony has
come up with another winner. Price:
$749.95.

Sitting on the Fence

A more typical attitude toward change
would probably be: “‘Gee, the new stuff
sounds neat, but why can’t it play my
existing music collection?”” The answer is:
“Itcan!” Thatis: It can, if it happens to be
DCC, or Digital Compact Cassette, a
“backward-compatible™ digital-audio
medium. DCC decks play standard audio
cassette tapes, and can play and record
digital cassettes, with CD-quality sound.
Philips Consumer Electronics, the inven-
tor of DCC, now offers a portable unit that
plays both analog and digital cassettes.
The DCC130 (which is shown on the first
page of this guide) weighs just 1.1 pounds
including battery, and provides skip-free,
portable, digital audio for people on the
g0. A scrolling text display shows the artist
name, album title, and track title. A great
gift for anyone who already has a home
DCC deck and would like to enjoy digital
tapes away from home. Price: $549.

Foul-Weather Friend

Not all autdoor listening is done on por-
table personal players. Plenty of people
enjoy music in their backyards. at
poolside, oreven while boating. The Bose
151 Enviroameutal Speaker delivers high-

Bose Environmental Speaker

quality sound even in the most inclement
conditions. With a specially strengthened
and weather-proofed speaker driver cone
and surround. it was designed to withstand
extremss of heat, cold. and humidity. The
grille, terminal posts, and all hardware arc
made of stainless steel. to prevent deterio-
ration from high humidity and salt water.
The Environmental Speakers can be
mounted cutdoors on a sun deck, on a
boat, at a lakeside cabin, or even hidden in
the landscaping. The speakers measure
© X 9 X 6 and come in black or white. /deal
Jor the outaoorsman (or woman) in vour
iffe. Pr.ce: 529¢,

One fcr the Road

If your pockets are deep, or there is
someone very special on your Christmas
list, you might consider giving them
Ford’s new Mustang. We've included it in
the audio category because any 1994 Mus-
tang that is equipped with the optional
Electronic Sterec Cassette radio or the top-
of-the-line Mach 460 audio system can be

Ford Mustang with MiniDisc

ordered with the industry’s first factory-
authorized, deuler-installed MiniDisc
player. The MiniDisc player has a four
megabyte mamory to hold up to 10 sec-
onds of music data. virtually eliminating
mistracking. ¢ven on the roughest roads.
That’s a comforting thought. considering
that the sporty Mustang inspircs fast driv-
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