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EDITORIAL

HIGHWAY TO THE FUTURE

In the recent election, the Clinton-Gore Presidential ticket
placed a great deal of emphasis on rebuilding this country’s
infrastructure. Linked with that was mention of building a “data
superhighway” that could give every citizen access to the
kinds of information and services that until recently were
available only to large institutions and government agencies
over a system called Internet.

Familiar to many computer users, Internet currently is a
frustrating, chaotic system that’s been pieced together over
the past 20 years. It is composed mainly of military, research,
university, and other networks and bulletin boards. The system
has a multitude of problems that have limited its usefulness: It
crashes often, it is slow by today’s standards, it is confusing to
use, it lacks central control, its standards are informal, the
system lacks structure, and so on.

The idea of a data superhighway had long been pushed in
Congress by Vice President Gore. Prior to the election,
President Clinton had said that Gore would be in charge of
building the superhighway. Gore wants to use a portion of the
20-billion infrastructure fund proposed by Clinton to seed
network projects. The government would give the system
structure and promote commercial expansion.

The long-term goal is to reach every home in America with a
high-speed, fiber-optic network that's able to handle huge
amounts of data, including full-motion video. (Internet currently
is too slow to even accommodate multimedia.) Undeniably,
that's an expensive proposition, although Gore thinks that
interim technology can be used to bring services to homes
less expensively and in a relatively short time.

As nice as that is, even more important to this country are the
commercial applications of such a system. Commercial use of
Internet was first allowed in 1991. Despite the system’s
problems, commercial users exceeded all others by July of
that year. With a true data superhighway, the ability to
exchange information and to trade at lightning speed could
open up new markets, even in geographically isolated areas,
and create new jobs. Because of that, | believe that such a
data superhighway is an investment that our country must

Carl Laron
Editor



NAMELY, BECKMAN
INDUSTRIAL

We at Beckman Industrial
thought that your article on our
new DM10XL DMM (Popular
Electronics, October 1992) was
excelient. To correctly promote
our products, however, we
would appreciate your discon-
tinuing the practice of
abbreviating the Beckman In-
dustrial name by referring to us
as “Beckman” as was done in
that article. The trade name
“Beckman” is owned by a dif-
ferent company. It is important
that we always be referred to as
“Beckman Industrial.” Thanks
for your cooperation and your
continued support of Beckman
Industrial products.

James M. Bordyn
VP-Marketing

Beckman Industrial

San Diego, CA

A.S. POPOV
RE-EXAMINED

} would like to express my
heartfelt gratitude to Popular
Electronics and James Rybak

for the August 1992 article on A.

S. Popov, a Russian scientist
who was at the cradle of radio. |
appreciate Mr. Rybak’s effort to
remain objective and true to his
words, “We present the facts so
you can decide for yourself.”

Unfortunately, some histo-
rians in Russia and abroad are
mistaken in saying that on May
7, 1895, Popov demonstrated a
lightning discharge receiver.
The fact of the matter is that
there are documents proving
that on that date, at the meeting
of the Russian Physical and
Chemical Society, Popov dem-
onstrated wireless transmission
and reception of artificial sig-
nals, generated by Hertz's
vibrator, not by lightning dis-
charges. It is difficult to suppose
that during the meeting, the
time of which had been an-
nounced in advance, a storm
conveniently broke out.

Five days after the historical
demonstration, the newspaper
Cronstadt’s Herald (No. 54,
1895) wrote: “Respected teach-
er A.S. Popov ... has
constructed a peculiar portable
apparatus reacting to electrical
vibration as ordinary electrical
bell does and sensitive to

LETTERS

Hertz's waves in the open air to
a distance of 30 sajens (64
meters) ... All these experi-
ments were the outcomes of the
theoretical possibility of sending
signals to a distance wirelessly
in the way similar to optical
telegraphy but with the help of
electrical beams.”

It is quite clear for everyone
that there is no sense in detect-
ing lightning discharges at a
distance of 64 meters.

The official minutes of the
meeting were published in the
August 1895 issue of the so-
ciety’s journal, and the gave a
sufficiently full description of the
receiver and its operating princi-
ples. Aithough both of the
above-mentioned documents
also tell about Popov's study of
atmospheric electricity, his sci-
entific article dated December
1895 and published in the Janu-
ary 1896 issue of the Journal of
the Russian Physical and
Chemical Society leaves no
doubt about what Popov actu-
ally demonstrated at that
meeting. The introductory re-
marks point out that the article
repeats Popov’s May 7, 1895
report and “only test results
obtained at the Institute of For-
estry have been added.”

The article contains the
scheme of the receiver, which
fully matches the receiver's de-
scription given in the minutes,
and has the following essential
details: “In combination with a
2.5-meter vertical wire the ap-
paratus responded in the open
air to the oscillations produced,
30 sajens away, by a large
Hertz’s vibrator (square metal
sheets with 40 cm sides) with a
spark in oil.”

Thus, there is no doubt that
on May 7, 1895, Popov demon-
strated a radio-communication
system rather than a lightning
detector. Popov notes in his
article that “the apparatus re-
sponds to single oscillation with
short rings and continuous coil
discharges result in quite fre-
quently repeated rings with

nearly the same time intervals.”

Popov discovered that the re-

ceiver was sensitive to
atmospheric discharges in the
very first experiments. This find-
ing gave him the grounds to
proceed with his research in two
directions, using, on the one
hand, artificial electromagnetic
radiation sources such as elec-
trophoruses and vibrators
(including the “large Hertz's
vibrator and a small Righi
vibrator similar to that used by
Marconi in 1896) and, on the
other hand, “electromagnetic
perturbations occurring in the
atmosphere.” In the latter case,
the apparatus design was
somewhat changed: An elec-
tromagnetic recording device of
Richard Brothers was put in
parallel with the bell and, in
addition to the antenna, an
Earth ground “connection
through the running water pipe”
was provided. The rest of the
components of the schemes of
the electromagnetic wave re-
ceiver and the atmospheric
discharge detector were the
same. The mere replacement of
the recording device by a Morse
telegraph apparatus could con-
vert the lightning detector into
the telegraph signal receiver
{which later was done by
Popov). That is the reason that
during priority defending, both
A.S. Popov and his contempo-
raries did not emphasize the
difference between the receiver
and the lightning detector—the
difference that became crucial
in our time.

Both devices, the lightning
detector and the receiver, have
survived and are now kept in
the A.S. Popov Central Commu-
nications Museum in St.
Petersburg. Anyone can see
them and be satisfied that the
two devices were intended and
used for different aims. By the
way, the term “lightning detec-
tor” was not used by Popov
himself until the end of 1897.

Marconi obtained English pat-
ent No. 12,039 under the title
“Improvements in Transmitting
Electrical impulses and Signals,
and In Apparatus Therefore”
(date of application 2nd June

1896; complete specification left
2nd March 1897; accepted 2nd
July 1897). However, his priority
was called in question by some
members of the English and
American press.

When discussing who was
first, one should recall that
when Marconi applied for a pat-
ent in Germany, France, and
Russia, his claims were denied
on the grounds that Popov's
articles already had been pub-
lished.

The matter of priority was
officially examined in 1908 in
Russia, when the commission
of the Physical and Chemical
Society studied all the available
documents and came to the
conclusion that Popov should
be nominated the inventor of
wireless telegraphy. The deci-
sion was written in the Society's
journal, along with the answers
of E. Branly and O. Lodge to
the question the commission
asked them. Lodge wrote, “|
have always thought highly of
Professor Popoff's [sic] work in
connection with wireless tele-
graphy ... Popoff was the first to
make the signal itself actuate
the tapper-back; and | think is
the novelty we owe to Popoff. it
was speedy adopted by Mar-
coni and others...”

At the same time, it is neces-
sary to emphasize the major
role of Marconi in the creation of
the practical radio-communica-
tions systems. His achieve-
ments were recognized not only
by Popov but by the Nobel Prize
Committee as well, the latter
awarding him and the German
scientist K.F. Braun with the
1909 Nobel Prize in Physics for
work connected with the crea-
tion of the wireless telegraph.
The premature death of A.S.
Popov did not ailow him even to
be considered as a candidate
for that most prestigious award.
V. A. Urvalov
Head of the Historical Section,
A.S. Popov Science and
Technology Society for
Radio, Electronics, and
Communications
St. Petersburg, Russia |
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Electronic Paperbacks at Special Prices

{1 BP325—A CONCISE USER'S

[J BP311—AN INTRODUCTION TO [] BP287—A REFERENCE GUIDE

GUIDE TO WINDOWS 3.1 .... Usere Gulde 1o SCANNERS AND SCANNING .... | Aniioswctonto | TO PRACTICAL ELECTRONICS | ‘ractcs clecronics
$7.95. Come 1o grips with Windows Windaws 3.1 $7.95. Radio scanners have opened an TERMS . . . . $8.95. More than just a e
3.1in the shortest and most effective a realm of exciting radio listening. Scanning dictionary of practical electronics

way. Leam how to manipulate Win- Understand radio wave propagation, o terms, the book goes a step further in

dows screens and DOS by Windows types of transmissions, antennas, - getting down to fundamentais. A ref-

graphics interface. Master its word band assignments—the straight = erence volume that can be read casu-

processor, Paintbrush and data base dope on what to hear and where to SR ally by a reader seeking knowledge.

along with Notepad, Macro Recorder, hear it! Comes complete with index, i i) |

PIF Editor. and Calculator. glossary of important terminology. :

[1BP248—TEST
EQUIPMENT CON-
STRUCTION
$5.95. Details con-
struction of simple, in-
expensive, but ex-
tremely useful test
equipment. AF Gen,
Test Bench Ampl, Au-
dio Millivoltmeter, Tran-

more.

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

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

.;[1 BP267—HOW TO
‘ y«‘]uss 0SCILLO-
i % !SCOPES AND
X3, OTHER TEST EQUIP-
e ate MENT ..... $6.95. Mas-
| tering the oscilloscope
| is not really too difficult.
This book explains alil
| the standard controls
and functions. Other

[ BP265—MORE
ADVANCED USES
OF THE MULTI-
METER . ... $5.95.
Use these techniques
10 test and analyze the
performance of a vari-
ety of components.
Also see how to build
add-ons to extend

§ [1BP256—INTRO TO
¢t LOUDSPEAKERS
AND ENCLOSURE
DESIGN ..... $5.95. We
- explore the variety of
enclosure and speaker
designs in use today.so
the reader can under

sistor Tester and six

[1CMOS1—CMOS POCKET GUIDE 1...
Works like the TTL Guides but covers aii commonty
used CMOS standard devices. Six major sections. The
first shows the device schematic. Next is a brief descrip-
tion of the component and is followed by full operating
details. The fourth section lists major applications, while
the Sth and 6th sections present essential data for that
device and a list of the relevant manufacturers. The final
two sections are a valuable cross-reference.

. §18.95.

equipment is also de-
scribed.

O BP299—PRACTICAL
ELECTRONIC FILTERS
..... $6.95. Prosents 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.

multi-meter ca-
pabilities.

[ BP249—MORE AD-
VANCED TEST EQUIP-
MENT CONSTRUCTION

. $6.95. Eleven more
test equipment con-
struction projects. They in-
clude a digital voltmeter,
capacitance meter, current

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

tascinating hobby. This

2\

amplifiers, plus tone con-
trols, filters, mixers and

book gives the new-
comer a comprehen-

tracer, etc.
e [J BP309—PREAMPLI-
[1BP257—INTRO TO | Preamphfier FIER AND FILTER CIR-
AMATEUR RADIO Fiter ircuts CUITS ..... $6.95. Provides
. $6.95. Amateur ratmis circuits and background
Radio is a unique and PN info for a range of pre-
1

more. All are high-perfor-
mance circuits that can be

sive and easy to under- |
stand guide to the
subject.

A

built at a reasonabie cost.

[1B8P251—COMPUTER
HOBBYISTS HANDBOOK

. .$8.95. Awrapup of ev-
erything the computer hob-
byist needs to know in one
easy to use volume. Pro-
vides a range of useful ref-
erence material in a single
source.

[] PCP115—ELECTRONIC PROJECTS
FOR HOME SECURITY . . . . $10.00. 25
projects ranging from a single-door pro-
tection circuit that can be completed in an
hour or two, to a sophisticated multi-chan-
nel security system. Each project is de-
scribed in detail with circuit diagrams,
explanations of how it works, instructions
for building and testing, and how to adapt
circuits to meet special requirements.

] 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 semicon-
ductor power devices. More than 1000 power handling devices are included. They
are tabulated in alpha-numeric sequence, by technical specs Includes power
diodes, Thyristors, Triacs, Power Transistors and FET's.

[0 BP234—TRANSISTOR SELECTOR GUIDE.....$10.00. Companion volume to
B8P235. Book covers more than 1400 JEDEC, Jls and brand-specific devices. Also
conwm listing by case type, and includes Dartington

high- devi hngh-eumm de\neea high power devices.

[0 BP1I7--PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....$5.75.
Oscillators, Timers, Noise Ger Rectifiers, Comparators, Tnggersand more.

0 BRS5S—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject writien for the pmisasional engineer, pectmnics anthuskast, Or others

[] BP238—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
bmdanaloganddngnalmters Methods of component testing includes
st resistors, capacitors and other active angl passive devices.

(] BP97-—4C 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.

trar thy

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

[] BP42—SHIMPLE LED CIRCUITS..... $5.50. A large selection of simple applications
for this simple electronic component.

[]1 BP122—AUDIO AMPLIFIER CONSTRUCTION . . . . $5.75. Construction details
for preamps and power amplifiers up through a 100-watt DC-coupled FET amplifier.

[} BPS2—CRYSTAL SET CONSTRUCTION..... $5.50. Everything you need to know
about building crystal radio receivers

{0 8P179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interfacing the computer to the robot’s
motors and sensors

who want to know more before they buy. 8 'x 10 in.

[J BP255—INTERNATIONAL RADIO
STATIONS GUIDE . . , . $7.95. Provides

CHECK OFF

THE BOOKS YOU WANT

the casual listened amateur radio DXer
and the professional radio monitor with an
essential reference work designed to
guide him or her around the more than
ever complex radio bands
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D(igital)
C(hange)
C(oming)

OPTIMUS DCT-2000 DIGITAL COM-
PACT CASSETTE RECORDER: From Tan-
dy Corporation, 1800 One Tandy Center,
Fort Worth, TX 76102; Price: $699.95.

If you’re a regular Gizmo reader,
you've known about Digital Compact Cas-
settes (DCC) for quite some time now. The
first prototype DCC decks were demon-
strated at the 1991 Winter Consumer Elec-
tronics Show—two full years ago. The first
actual DCC decks to be purchased in
America were sold on September 17, 1992
at the grand opening of Tandy’s Incredible
Universe stores.

For those of us who are anxiously wait-
ing to try out a new technology, of course,
the prototype-to-product time frame
seems interminable. We were quite happy
to receive our review sample of Tandy's
Optimus DCT-2000 just a week or so after
the first unit sold to the public, and
couldn’t wait to put it through its paces.

We suppose it’s fitting that the
DCT-2000 looks like a cross between a
standard tape deck and a CD player. The
usual tape well is replaced by a tray that
slides out smoothly with the push of a
button. You never actually see the tape
heads; they’re hidden inside the unit. To
the left of the well is a large vacuum-
fluorescent display, which would look
more at home on a CD player. It provides a
wealth of information about prerecorded
DCC tapes and more limited information
about analog cassettes. To the right of the
tape tray is a row of large buttons used for
ordinary tape-deck functions—oPEN/
CLOSE. RECORD, PAUSE, DIRECTION, PLAY,
and stop. Underneath each of those but-
tons is a smaller button for less-frequently
used tape functions—REV MODE, REC
MUTE. and buttons labeled with arrows for
fast forward, rewind. and Automatic
Search Music System (ASMS) functions.
Hidden behind a flip-down panel are the
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controls used to operate advanced digital
recording functions, to select the proper
input, and to select the information you'd
like to see on the display. For use ia play-
g back analog tapes, there is a switch to
select Dolby-B or -C noise reduction (Dol-
by isn’t reievant to DCC playback or re-
cording). For recording using analog
inputs, there are also knobs for setting the
recording level and balance. Atthe bottom
right side of the front panel is a headphone
Jack. along with a volume-control knob for
headphone listening.

The DCT-2000's rear panel has four
line-level phono jacks for analog audio
signals (an input and an output for each
channel); standard, shielded audio czble is
used for analog connection to an amglifier.
Of course, digital connection to a CD play-
er—which allows you to record from CD
to DCC without digital-to-analog- con-
version, resulting in what are theoret:cally
exact duplicates of digital recordings—is
preferred. The DCC deck provides two
sets of digital jacks—coaxial and optical.
One 75-ohm coax cable is required tc con-
nect the DCT-2000’s coaxial input jack to
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the CD piayer’s coaxial output (or vice
versa if the CD player has only a digital
input jack). To use the DCC deck’s optical
jacks, you must use a JAE-standard fiber-
optic cable and connectors, available at
some audio specialty shops (at prices start-
ing at $40 and going higher than $80 in
our area) cr by special order from Radio
Shack’s computer mail-order centers.

A small remote control—S inches long
by 1% inches wide—can be used to oper-
ate the deck’s main functions—play,
pause, stop, fast forward, rewind, record.
record mutz—as well as to select the tape
direction and what type of information
you'd like ro see displayed.

Each pre-recorded digital compact cas-
sette incluces a sub-band of non-musical
information. The DCC deck is able to
“read” the information. which can be
shown on the 12-character dispiay and in-

cludes the album title. the track title, and

the recording artist’s or group’s name.
Pressing the MODE key on the remote or the
front panel changes the text category.

If you prefer. one of four timer modes
can be displayed instead. Repeatedly
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pressing the TEXT key toggles the display
between text and timer modes. Once in the
timer mode, pressing the MODE key scrolls
the display between total elapsed time.
total remaining time, track time elapsed,
track time remaining, and a tape counter
that shows the current tape position as a
number between 000" and *999.7 (The
tape counter automatically resets when-
ever the cassetic compartment is opened
and can be reset manually using the front-
panel RESET key.) When in any of the timer
modes (but not in the text modes). the
track number is displayed. In either text or
timer mode, the display also indicates the
tape direction. the autoreverse setting (sin-
gle-side. full-tape. or continuous play),
and whether a digital or analog tape is in

use. At the bottom of the display is a hori-
zontal bar-graph signal-level indicator. so
that you can monitor the left- and right-
channel levels during playback and record-
ing.

When playing back a prerecorded or
homemade analog tape—and playback is
all you can do because no DCC deck can
record onto analog tapes—the display is a
lot simpler. Again, it shows the signal-
level indicator, the direction of play, and
the auto-reverse mode, and in the top right
corner it says “analog.” The only possible
display mode, however. is the tape counter:;
track numbers are not displayed. The
ASMS system, which flawlessly advances
the tape to the start of the next track on
prerecorded DCC tapes, advances to blank
spaces (silences) on analog cassettes. That
means that it is sometimes stymied by
pauses or very soft passages within a song,
although it does work well in general

ASMS is not needed, however, on dig-
itally recorded cassettes that include ID
markers. The DCC deck is able to find the
beginning of a song by looking for the 1D
marker—a much more accurate method
than ASMS. The 1D markers also allow
you to set a programmed track sequence;
that is, you can select which tracks you’d
like to hear, and in what order. To do so.
you must use the controls in the front-
panel compartment. Pressing PROGRAM
starts the process. Then you use the FAST
FORWARD Or REVERSE buttons to move 10
the beginning of each track that you want
1o hear., in the order of preference, and
press pLAY after each one. When you’ve
selected all of the tracks that you’d like to
hear. you can review the sequence on the
display. It it's okay, another press of the
PROGRAM key stores the sequence to mem-
ory—but only until the tape tray is opened,
the power is turned off, or the PROGRAM
button is pressed again

When making digital recordings, the
process can be as easy or as complicated as
you like. To make a basic digital tape,
which doesn’t record track numbers or
total elapsed time, involves virtually the
same method you're accustomed to from
using standard, analog cassette decks—
loading the tape and pressing RECORD. set-
ting up the source material and hitting
PLAY on both the tape deck and the source.
To display the recording time, you must
press COUNTER/DISPLAY RESET before you
begin the recording. The only differences
in basic DCC recording are that you must,
first. set the DCC tape to allow recording
(using the “protect” slide switch found on
cach digital tape); and second, choose be-
tween analog. digital, and optical inputs
(actually. the optical input is also digital).
When either digital input is used, there is
no need to adjust the record leve! or bal-
ance controls. That in itself should allow
anyone 1o make quality tapes.

If the digital source material is copy
protected. “SCMS™ appears on the dis-
play, and you can only record the material
using the analog inputs. The anajog infor-
mation is still recorded digitally.

It’s when you decide to get tuncy. with
“advanced™ DCC recording techniques.
that things can start to get a bit compli-
catcd—and that you know you’ve left the
world of analog recording behind. There
are, of course, some decided advantages
to taking the trouble: The total elapsed
time and the current track number of a
digital recording can be displayed, and you
can add your own ID markers and re-
number the tracks.

There are threc different types of ID
markers that you can add to homemade
DCC recordings. Each gives you more
control over the completed tape by letting
you quickly find the beginning of a track or
the end of a side. The *‘start’” marker sig-
nifies the start of a track, and each one is
automatically assigned an associated track
number. The deck will automatically in-
clude the start markers in either basic or
advanced recordings. but you can also
write them in manually, for instance. to
mark the beginning of a favorite passage
within a song. The “‘reverse” ID marker
indicates the place on the tape where the
playback direction automatically switches
from side A to side B. It can be written
only on the A side of a DCC tape; the end
of side B is marked with a “*home™ ID
marker. The “skip’® ID marker tells the
deck to fast forward over the taped material
until it recognizes the next “start” ID.
That could come in particularly handy if
you've recorded a radio program on a
commercial station—you could “‘skip™
over each commercial break and hear only
the program material. For each of those
three ID markers, there are a pair of but-
tons located in the front-panel compart-
ment. Marked WRITE and ERASE, they are
used to manually insert or delete the 1D
markers.

Two types of ID markers arc automat-
ically inserted by the DCT-2000: the
“lead-in™ and the “home” ID markers.
The former marks the start of an advanced
user-recorded tape; the latter marks the
end of an advanced recording and is only
recognized in playback, search. or append
modes.

The append functions are used to add
more tracks to an unfinished tape and to
record over a previously used DCC tape.
Doing so involves several additional steps
to ensure that the ID markers are correctly
inserted.

It’s also possible to erase unwanted ID
markers. When you play back a DCC tape
that you've made, the ID indicator on the
display lights up whenever the deck recog-
nizes a marker. That makes it easy o spot
any unwanted markers.



The DCT-2000 assumes that each start
marker it encounters signals the start of a
selection. and numbers the tracks accord-
ingly. If you record a DCC in more than
one session, however, it begins the track
numbering for each session with Track 0.
Not surprisingly. you can frequently end
up with tracks that are incorrectly num-
bered. Renumbering the tracks makes it
casier to find your way around the tape
during playback. The process is a quick
one-—press the RENUMBER button and the
tape rewinds to the beginning and then fast
forwards until it finds the first start ID
marker, which it renumbers as Track 1.
The DCC deck keeps fast forwarding and
renumbering until all the tracks are cor
rectly numbered. (The renumbering pro-
cess works only on tapes that have been
recorded on both sides.)

All of the above might seem somewhat
complicated—and it is. Actually, we had
1o trouble inserting *“start” and *‘reverse”’
ID markers. We never mastered the art of
inserting the “‘end’ markers, however, and
were unable to figure out from the manual
what we did wrong. Nor were we able 1o
make digitally recorded tapes that would
indicate track time or total time, or any
timing information, for that matter. We
hope that subsequent models will be easier
10 use.

Despite the troubles we experienced
with the end ID’s, the tapes we created
were the best we’ve ever made. We made
digital recordings of several selections
from various compact discs. (We used fi-
ber-optic cables for connection.) Using the
Luxman A/V receiver reviewed elsewhere
in this issue of Gizmo, we were able to
quickly switch between the two sources
for our subjective A-B listening tests.

Armed with our knowledge of how
PASC encoding works, we expected that
DCC would perform very well on our fa-
vorite rock-and-roll selections, which are
“noisy” and don’t have a wide dynamic
range, and are therefore forgiving of poor
recording. We expected to be able to hear
the difference on classical recordings.
Their generally wide dynamic range can
task recording media, and symphonic mu-
sic contains many varied sounds of distinct
frequencies that arc not masked by
raucous guitars and vocals.

Despite our pre-existing suspicions, in
blind tests we were unable to distinguish
any differences between the original CD
and the DCC copy regardless of the music
we recorded—from Wagner to the Clash.
We invited friends and family members to
perform the same test, with the same re-
sult.

We were. however, able 1o distinguish
between DCC and analog compact cas-
settes almost without fail.

The DCT-2000 is not perfect. A few

(Continued on page 18)

THE ABC’S OF
DCC

In the world of consumer electronics,
there has always been a tug-of-war be-
tween the desire to cling to the familiar
gear in which we’ve invested so much
money, and the desire to leap into the fu-
ture by embracing exciting new tech-
nologies. Although it takes time for
emerging product categories to take hold,
eventually the lure of the new generally
overcomes the comfort of the familiar—as
long as the change represents a real im-
provement, that is. Just think of all those
collections of LP’s that are gathering mold
in basements, casualties of the compact-
disc invasion. The sometimes sad reality is
that the old must make way for the new.

Must it really? Not according to some
manufacturers, most notably, Philips—a
company with a huge investment in the
past, the present, and in the future. At least
not immediately. Philips invented the orig-
inal audio compact cassette format. Al-
though it was originally intended for use in
dictation systems. and it took years for it to
become accepted as a high-fidelity audio
medium (and was never accepted by some
purists), the compact cassette went on to
become the most successful format in au-
dio history. Philips also pioneered the
compact disc, which managed for the first
time in 1991 to achieve a higher market
share than the compact cassette (see chart).
Not surprisingly. Philips is anxious to pre-
serve that admittedly obsolescence-bound
format for as long as possible. as are all the
manufacturers of personal cassette play-
ers. automotive cassette players, home
decks, and blank and prerecorded tapes.
Now Philips has managed to look toward
the future—but keep the past and present
alive—with a new technology called Dig-
ital Compact Cassette, or DCC.

DCC bridges the gap between the famil-
iarity of the standard audio cassette and the
sound quality and convenience of the com-
pact disc—and allows consumers to make
their own high-quality digital recordings.
All DCC decks are “‘backward compati-
ble”—that is, they can play and record
digital compact cassettes, and they also
can play back standard cassettes. That’s
good news for a lot of people, since, ac-
cording to some estimates, the average
household in the U.S., Europe, and Japan
owns 60 of them. (We thought that figure
was a bit high, until we did a quick count
of cassettes in the Gizmo oftices, and
came up with about 150—and we’ve never
liked cassettes') Some 2.6 billion new cas-
settes—60% blank and 40% prerecord-
ed—are purchased each year. There are
over a billion cassette players in use world-
wide. and folks are buying about 180 mil-

THE DCC TAPE LOOKS QUITE DIF-
FERENT from the standard compact
cassette. No moving parts (tape or tape
hubs) are exposed on the flat DCC tape;
a sliding-metal cover keeps them safely
hidden.

FOR RECORDING AND PLAYBACK, THE
DCC’'S sliding steel cover is pushed
back by a mechanism inside the DCC
deck to expose the tape and spindles.

lion new ones every year. The switch to
DCC can be accomplished without future
shock; consumers can continue to enjoy
their analog.tapes on DCC decks. as they
begin to amass a library of DCC tapes. The
superior -sound and convenience features
of DCC are sure to speed thar transition
along.

Like analog cassettes. DCC tapes come
in 60- and 90-minute lengths, and both
tapes have the same external dimensions,
but that’s where the similarities end. The
digital cempact cassette is flat; regular cas-
settes get fat where the tape head enters
because when they were first invented and
standardized, the technology needed to
make the heads any smaller didn’t exist.
The top side of the DCC is completely
covered, and pre-recorded DCC tapes will
have album art in that spot. The holes in
the base of the DCC for the tape-drive
spindles, and in front of the tape for the
tape head, are protected by a sliding steel
coversimilar to that on a 3%-inch tloppy
disk. Because the spindles can be accessed
only from the rear of the cassette, the tape
can’t be flipped over for reverse play. so
DCC plavers will always have auto-reverse
operation. The closed-cover design, in
which the only time the tape or the spin-
dles are exposed is when the tape is inside
the deck, aiso makes DCC tapes more
durable for poriable applications. Al-
though their outer cases provide some ex-
tra protection, for use in cars the outer case
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could be omitted, allowing easy one-hand
access to DCC tapes while driving. What's
really different about DCC tapes. however,
is on the inside——digitally coded magnetic
tape that affords both the superior sound
and precise track access of compact discs.

SOUND PRINCIPLES

In nature, sound is analog. Until re-
cently, sound reproduction also was
analog in nature. consisting either of con-
verting sound waves to movements of a
phonograph needle over the grooves on a
record or transforing them into magnetic
patterns on tape.

There are problems inherent in analog
recordings, which suffer from noise and
distortion (most caused by the recording
process itself) that become inextricably
mixed with the wanted sounds during the
recording process. Efforts to improve the
sound quality of analog recordings have
focused on minimizing signal distortion or
on compensating or filtering the signal.
Although some purists disagree, when you
add to that the problems of surface defects
in LP's and ambient hiss in audio cas-
settes. analog recording never could pro-
vide a totally faithful reproduction of the
original sound.

Digital recording, developed in the
1970’s by Philips and Sony and first used
commercially in the 1982 introduction of
the compact disc. represented a com-
pletely new approach to sound reproduc-
tion. In digital recording, the original
analog signal is converted to digital data—
discrete *“bits” of information that are rep-
resented by “‘ones” and *‘zeros,” like the
language used by computers. A computer
chip inside the CD player converts the dig-
ital signal back into sound by creating a
waveform from the coded numbers. In dig-
ital recording, the original audio signal is
duplicated exactly, with no additions or
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losses. Noise signals gencrated in the re-
cording process can be removed from the
digital signal. In fact. the recording tech-
nique even makes it possible to “correct”
imperfections in the source material, such
as those caused by scratches. And while
audiophiles originally feared that this
“*chopping up” of the signal would detract
from the listening experience, most now
agree that digital recording has been a ma-
jor advance in fidelity.

The digital recording technique used for
compact discs, called PCM (pulse-code
modulation) coding, is a straightforward,
linear method that involves “sampling™
the analog signal and then measuring and
recording in bits the amplitudes of each
individual sample point. The technique,
based on the ability of the human ear to
discriminate a maximum 16-bit resolution
per sample, results in terrific sound repro-
duction.

Unfortunately, the sheer amount of data
sampled makes PCM coding incompatible
with the compact cassette format. Using
PCM coding to digitally record magnetic
tapes compatible with the compact cas-
sette format, in which music is stored
along longitudinal *tracks” that run the
length of the tape. would require about
four times more tape moving at four times
the speed. The tape needed for a 90-minute
recording simply wouldn 't fit in the com-
pact cassette case, and existing tape-trans-
port mechanisms wouldn’t work. A more
efficient coding method was needed to fit a
CD’s worth of digitally recorded music
into a compact cassette format.

ENTER DCC

Philips met that challenge, using a bit
of digital-data doctoring and acoustic cor-
ner-cutting to get rid of extraneous bits,
while retaining the stationary head and the
longitudinal track arrangement for back-
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Fig. 1. Sales of compact discs surpassed those of audio compact cassettes for

the first time in 1991.

ward compatibility with analog cassettes.
The DCC coding technology is called
PASC for Precision Adaptive Sub-band
Coding. In PASC, the audio spectrum is
divided into “‘sub-bands.” Bits that have
been assigned to one sub-band might
sometimes go unused, because there is no
sound at that sub-band’s frequency. Those
bits can be reassigned to other sub-bands.
(Thus the precision of the sub-band encod-
ing adapts to the sound being recorded.)
Efficiency is further increased by giving
more bits to prominent sounds, and fewer
to barely audible sounds. In addition,
PASC. modeled on the hearing mecha-
nism of the human ear. digitizes audio
signals according to the way we hear. In
particular, it takes advantage of a psycho-
acoustic phenomena known as '‘mask-
ing,”” in which soft sounds are audibly
hidden (*‘masked’") by simultaneous loud
sounds of similar frequency. The sounds
that cannot be heard because of masking
are simply removed from the recording.
Similarly, the PASC technique removes
those soft high- or low-frequency sounds
that are above or below the threshold of
human hearing. Only about one-quarter of
the digital data on compact discs is audi-
ble. PASC actually removes the other
three-quarters, making the sophisticated
coding method four times more efficient
than PCM coding.

While audio purists worty that the re-
moval of those extraneous sounds will de-
grade the recording quality. according to
Philips, the sound quality of digital com-
pact cassettes is at least equal to—and
possibly surpasses—that of compact
discs. The average listener will not be able
to distinguish DCC from CD. (We also
were initially skeptical. But the quality of
the digital recordings that we were able
make during our tests of the Optimus
DCT-2000 quickly convinced us.)

The tape-to-head speed is the same in
DCC and analog decks, allowing playbuck
of standard cassette tapes. The head itself
is different however. The DCC deck uses a
stationary ‘‘thin-film” head. named for its
manufacturing technique: thin-film depo-
sition. That’s the same technique used for
making some integrated circuits. The
DCC tape heads are similar to the thin-film
heads used in computer disk drives.

In addition to superior sound compared
1o regular cassettes, DCC tapes provide
some of the convenience features to which
CD converts have become accustomed—
and at least one new feature. Besides mu-
sic, prerecorded DCC tapes contains
“control information” recorded in 4 sub-
code channel, as is done on CD's. That
information enables such features as direct
track access in both directions. (Actual
access time is longer on DCC tapes than
on CD’s, and will depend on the winding
speed of individual DCC decks.) Other






