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There is a new type of power which fullv rezlizes al cf the sublezy ad force that audio reproduction inspires. It's
called Th= Power of ES - the “Elevated Standard” i1 1 gh fidel ty performznce. And it's available only from Sony.
The TA-E9000ES is tve world’s first p-eamplifie- -o utilize the s:ame 22-bit floating decimal point DSP
technology fecund in our finest professional products. Is three separste 32-bit engines can decode Dolby” Digital,
dts® er MPEG 5.1 chan el auzic, as well as 26E-z / 24-bit FCM stereo.

The Sony TA-E20CO...it"s the pcwer ycu want, it's the de' cate balance of power yeu need,

IT"S THE FOWER OF ES .




V33

Compact Active Loudspeaker system

Another small miracle from Meridian

3

BOOTHROYD STUAIRT

_MERIDIAN

We started making Active Loudspeakers in 1977 and we have Meridian America Inc
learned a few things along the way! The brilliant new M33 3800 Camp Creek Parkway

. . Building 2400, Suite 122
brings many features from our Stereophile Class A rated DSP Atlanta GA 30331
loudspeakers in a compact and adaptable form. We use a high T (404) 344-7111
technology all alloy cabinet for very low coloration and cooling, F (404) 346-7111
a super low feedback discrete amplifier with bus bar grounding
and error corrected output for stunning performance and Aralex Acoustics Ltd .
shielded long throw carbon fibre drive units for delivery. 106-42 Fawcett Road, Coquitlam

BC V3K 6X9
; . T (604) 528 8965

The M33 Active loudspeaker can be used anywhere to provide F (604) 527 3886

the highest sound quality from the smallest package.
A miracle indeed. http://www.meridian-audio.com
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INS@ FORE-WORD

ast week 1 was poking around in my
basement when 1 came across
a box of old open-reel recordings
1 made years ago. I no longer have
the deck—a Pioneer RT-701 that 1
bought in the late 1970s. It was an
unusual, low-profile machine that took
7-inch reels and had nice, peak-reading
meters. The recordings themselves were
made on quarter-track tape with no
noise reduction, mostly at 72 inches per
second but some at 3% ips. There was
a little bit of background hiss in quiet
passages, but the recordings were generally
very smooth and clean.

In the mid-1980s, realizing that I never
played these tapes anymore, I surrendered
and transferred them all to cassette. This
took a long time and involved some painful
decisions regarding side transitions for
certain very long recordings. But 1 did play
the cassettes more often than | had been
playing the reels.

Whereas open-reel tape was clunky,
cassettes were fiddly. If you wanted really
good results, you had to have a deck that
enabled either automatic bias and
sensitivity calibration for individual tapes
or metered manual adjustment of these
parameters. Even then, the tapes might
sound their best only on the machine that
made them, especially if you used Dolby C
noise reduction. Cassettes are convenient,
and they can sound really good—you just
can’t rely on it.

The advent of affordable, easy-to-use
digital recorders has made it possible for
audiophiles to have it all: convenience,
exemplary sound quality, and consistency.
So what is it about digital recording that
makes it so much better than analog
recording (particularly analog recording on
cassettes)? I think that the answer is,
primarily, frequency response. Getting flat
frequency response on open-reel tape
required that the deck be adjusted properly
for the brand and formulation of tape
being used, and even then you had to be
concerned about treble losses from tape
saturation. Pretty much the same story for
cassette, except there the dimensions, tape

)
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speed, and necessity for noise reduction
required almost maniacal precision in
setup to achieve comparable results. Digital
does away with all that finagling. You put
the tape or disc in the recorder, and if the
deck is designed and functioning properly,
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When digital recording and the
Compact Disc were introduced, the biggest
fuss was about the much wider dynamic
range that could be captured. No question
this is a real benefit, but I think the ease
with which truly flat frequency response
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of the time. Absent obvious noise and
distortion, frequency response has by far
the greatest influence on perceived sound
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with respect to eliminating transducers,
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however. It seems very, very unlikely that
we will ever say goodbye to microphones

VA

and speakers. But even there, digital t’ chete
techniques can help by giving engineers the :
electronic processing power to compensate
for mechanical errors. We see a little bit of
that already; in the future, I think such

processing will explode in both the breadth

and depth of its application.
// :
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HOME THEATER

SYSTEMS

An audio system should deliver
sound to enhance the experience,
not complexity to impede it. For
example, the requirements for
optimum audio performance with
movie soundtracks differ from those
of music CDs. Lifestyle® systems
make these adjustments automat-
ically, bringing to movies, music

and sports the kind of sound

Stereo Review rated “littie short

of astonishing.”*
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Bennett Nails It. . .Almost

Rad Bennett’s review of the DVD version
of Evita (July 1998) closely parallels my
view of the movie “in theater.” I thought
that Madonna did a very good job indeed,
particularly since her reading was quite dif-
ferent from Patti Lupone’s live theater per-
formance. My only criticism is that I do not
think Madonna’s voice is quite brassy
enough for “Stand Back, Buenos Aires.”

I had also heard Antonio Banderas on
the CD before I saw the movie. He was not
impressive, but his on-screen presence is
much better. R. L. Promboin

Westlake Village, Cal.

Bit of a Discrepancy

I picked up the November 1998 issue of
Audio for the first time at my favorite news-
stand and loved it! Thanks for this generous
dose of anesthesia; it made my New York
rush-hour subway ride pass seamlessly.

I do have a comment. In his “Equipment
Profile” of EAD’s TheaterMaster Encore
and Ovation A/V preamps, Edward J. Foster
wrote: “And instead of Encore’s multichan-
nel, 1-bit Crystal Semiconductor DACs, the
Ovation has six Burr-Brown PCM1702 20-
bit ladder DACs.” There are several other
instances in this review where Foster men-
tions 1-bit Crystal DACs and their role in
the Encore’s performance. It seems very
odd to me because, according to EAD’s own
specs (at www.eadcorp.com), the Encore is
equipped with Crystal C54226 20-bit delta-
sigma multi-DACs instead of 1-bits. More-
over, Crystal’s specs (at www.cirrus.com/
products/overviews/cs4226.htm) clearly
state 20-bit D/A capability of the CS4226.

Although I realize that such a discrepan-
cy has no effect on the Encore’s perform-
ance, I do not feel comfortable about this
fact. Foster seems to infer a conclusion
based on technical data (which dominates
his review) that Encore’s several slightly in-
ferior test results are due to the 1-bit nature
of its DACs.

This might appear to be just another
rhetorical question about the plausibility of
the review, your magazine, and, for that

matter, other A/V industry publications. Or
perhaps the manufacturers have misin-
formed the public. I am not ready to infer a
conclusion (yet). Alex Bord

via e-mail

Editor’s Reply: The term “1-bit” is a com-
mon, if not necessarily always exact, syn-
onym for “delta-sigma,” which is technical-
ly accurate for a somewhat wider range of
converters that include truly 1-bit designs.
What's confusing is that the 1-bit designa-
tion refers to how the converter handles data
internally rather than to its resolution. (A
delta-sigma D/A converter, for example,
takes a multibit PCM input, converts it to
some form of delta-modulated signal, and
then uses that signal to drive a pulse-width
or pulse-density output modulator to pro-
duce the analog output.) That is, a 1-bit
converter can have 20-bit resolution, and its
performance may be worse than, equivalent
to, or better than that of a conventional 20-
bit ladder converter. It depends on the indi-
vidual designs of the converters more than
on whether they are delta-sigma or multibit.

Thanks for your interest; glad you en-
joyed the mag.—M.R.

Protect Yourself

I’'m writing with the hope that your read-
ers may benefit from my recent experience
with a power surge. I returned home after a
weekend away to find that a severe storm
had caused a power surge in my neighbor-
hood. It knocked out a telephone answering
device, the receiver of a garage-door open-
er, and three items in my complex stereo
system. This system actually contains a
dozen interconnected items (not counting
speakers); of these, nine were on a surge
protector and three were not.

As you can guess, the protected items
were fine, but I had to repair or replace the
other three. One power amp (a Sanyo P-55)
could not be repaired, as the parts were no
longer available. It took a month to get
things back in order, and the cost of repair
and replacement was close to $1,000. That’s
a lot more than the cost of surge protectors!

AUDIO/FEBRUARY 1999
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I now have surge protectors all over the
house, especially for the stereo system.

The moral here is that anyone who owns
an audio system or any other valued elec-
tronic component should have surge pro-
tectors to guard these items. It’s a very inex-
pensive form of insurance and will save
much aggravation and money. David Adler

Clark, N.J.

Copyright Concern

I’'m deeply concerned by new copyright
legislation being considered by Congress,
legislation that the president is expected to
rubber-stamp. The proposed law would give
two notoriously greedy and untrustworthy
industries, movie and music, carte blanche
to totally stomp on the consumer’s interests
and gradually abolish all forms of consumer
audio and video recording as well as our
ability to buy infinitely playable audio and
video discs.

According to an article in The Miami
Herald, the proposed legislation would per-
mit a new type of audio disc to be intro-
duced, one that would be playable only in
the first player it is inserted into. The disc
would then be electronically “registered” to
play solely on that one machine. The music
industry’s goal would be to force us to buy
additional discs for car or portable use,
thwarting us from playing the discs at
friends’ homes and totally wiping out the
used-CD market. Such a law could also dev-
astate hi-fi equipment makers, because con-
sumers could never upgrade to better play-
back equipment without having their entire
disc collections become unplayable.

The day when such a scheme becomes
the only way to buy recorded music or
video is the day I stop collecting it and kick
back and enjoy the substantial collection I
already have. There have to be reasonable
limits to entertainment industry greed, be-
fore that industry totally alienates the con-
sumer. We don’t have to buy, you know.

Phil Cohen
Bay Harbor, Fla.
The Best Medicine

It is always a pleasure to see the Lirpa
Labs products listed in the Annual Equip-
ment Directory (October 1998). It never
hurts to have a little humor among all the
numbers. Mike Mihelich

Coeur d’Alene, Idaho



“The Lexicon DC-1 clearly competes / |
with the finest and most costly When our
processors available, despite its
comparatively modest price...It has
the best ergonomics and real-world

features of any A/V preamp/processor / DC-1 Digital Controller
I have encountered.”

Anthony H. Cordesman,
Audio, June 1998

_ was showered with rave reviews,
“...the DC-1’s sound quality was little

short of stunning. No component
I've heard can provide the depth

of DSP ambience processing

(and extraction), user-customization,

we were flattered — but not surprised.

and flexibility of the DC-1.” / |
Daniel Kumin, Video, J

uary 1998 )
Jan ? And now, the new DC-2 is ready

PROJECT Revod Label Revottion
E$ “The best digital surround )
R processor to date at for your review. |
any price.” )
David Frangioni, I
EQ, May 1998
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a handfull of companies
the world over can hope
to match.”
Alan Sircom,
Home Entertainment
Awards, November,
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“hyper-clean, smooth-as-silk...
streng retommendatlon

orzy Greenberg, Audio, on th i 0f
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JOSEPH GIOVANELLI

Does Channel Surfing Hurt a TV?
With my entire fantily running our 32-
inch TV, we must change channels

hundreds of times a day! I'm not worried

about the remote, because I think it can take
it, but I am concerned about the set itself.

Can rapid channel surfing damage the pic-

ture tube or anything inside the TV? If that’s

the case, I'll have to lock up the remote from
nty four sons or get physical'—Ron Hulchin-

son, Earlville, 11l.

I recommend that you spare the rod;
channel surfing will not harm your

TV set. This would not have been true in
the days of the mechanical tuner (remem-
ber the ones that clicked at each channel
stop?). Modern TVs are fully electronic, not
mechanical; hence they never get worn or
dirty contacts, which in the old sets always
meant replacing the tuner. But you might
want to keep a spare remote on hand. I have
seen remotes fail even when they were used
less frequently than yours. Fortunately, re-
placements are readily available and reason-
ably priced.

Inadequate Building Wiring

I live in a pre-World War I apartment

building that has the original wiring
and “upgraded,” 100-anmpere service. That’s
100 aniperes (total) for all five apartments in
the building. Some of my appliances simply
struggle with the inadequate power, but my
amplifier frequently goes into protection
mode and quits. The rest of the time, the
red/green status LED stays red, indicating a
problem. Would a voltage regulator help in
this situation? I've heard of the Variac, a de-
vice that [ believe keeps line voltage from sag-
ging when powerful amplifiers are tested.
Would that solve my problem?—NMike
Finocchio, via e-mail

It appears that your voltage runs

rather low most of the time. You are
on the right track when you talk about a
voltage regulator, but a Variac isn’t the de-
vice to use. Although a Variac enables you
to vary the voltage to a load over a signifi-
cant range and you can monitor the voltage
with a voltmeter, thereby letting you adjust

AUDIO/FEBRUARY 1999
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it as required, this is not advisable. You may
inadvertently set the voltage too high; when
the line voltage recovers, your gear may
then get too much voltage.

The regulator you need is a constant volt-
age transformer, connected between the AC
power line and the load. It must be rated to
handle the total wattage of all the equip-
ment connected to it plus a margin of 25%
to 50% as a safety precaution. To obtain one
of these transformers, check the listings in
the Yellow Pages under “Electrical Distribu-
tors” or even “Transformers.”

Messed-Up Radio Reception

My new tape deck sits on top of my re-

ceiver. When I turn it on to record a
program off the air, it mnesses up the recep-
tion. Is there any way I can fix this without
relocating the recorder? Would grounding it
to the receiver help?—Mark Stoddard, Sea-
drift, Texas

I can’t tell from your letter what you

mean by “messed-up” reception.
What changes when you turn the tape deck
on? Is your problem on AM, FM, or both?
Does it occur whenever the tape deck is on,
just when its motor is running, or only
when you’re recording?

Because FM is usually not subject to in-
terference from tape recorders, I assume it’s
your AM band that’s troublesome. In a tape
deck, the bias oscillator is always on during
recording, and it can be considered as a sort
of radio transmitter. The frequency of the
oscillator may be 100 kHz, but its harmon-
ics can extend throughout the broadcast
band and somewhat beyond it. Because the
AM antenna used on most receivers, a fer-
rite loop, is typically at the rear, it’s likely
that yours is close to the tape deck. It’s not
surprising, therefore, that this antenna may

If you have a problem or question about audio,
write to Mr. Joseph Giovanelli at AUDIO Maga-
zine, 1633 Broadway, New York, N.Y. 10019, or
via e-mail at joegio@cstone.net. All letters are
answered. In the event that your letter is chosen
by Mr. Giovanelli to appear in Audioclinic,
please indicate if your name or address should
be withheld. Please enclose a stamped, self-ad-
dressed envelope.
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“I'VE. HEARD HIGHLY REGARDED
$2,000 2-WAY 6-INCHERS THAT

. ”
COULD NOT KEEP UP...
~.Corey Greenberg, Audio, on the Paradigm Mini Monitor

NOW, SPECTACULAR HIGH-PERFORMANCE
SPEAKERS CAN BE YOURS FOR AS LITTLE AS
$149 PER PAIR. COMPLETE HOME THEATER
SPEAKER SYSTEMS — POWERED SUBWOOFER
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BUT DON'T LET THE PRICE FOOL YOU.
SPENDING MORE ON OTHER BRANDS
WILL ACTUALLY GET YOU LESS.
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precision audio
interconnect

The Hero interconnects
utilize many advanced
KIMBER KABLE
technologies.Proven
VariStrand™ conductor
geometry, new
GyroQuadratic field
geometry, and Teflon™
based dielectrics, all
combine in a cable that

welcomes the listener into

the performance.
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KINBER KABLE
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pick up spurious signals from the bias os-
cillator. The problem can be solved by mov-
ing the recorder—something you don’t
want to do. (And, no, grounding it to the
receiver won’t help.) In the long run I think
you should move your tape deck. Not only
will the reception problem disappear, but
better ventilation of the receiver will result.
That, in turn, will help prolong its life.

If you can’t or won’t move the tape deck,
disconnect the receiver’s ferrite loop and
use an AM antenna located far from the
recorder. Ideally, it should be roof-mounted
and fed to the receiver via a coaxial line. Al-
ternatively, consider a separate indoor AM
loop antenna, positioned well away from
the tape deck and connected by cable to the
receiver.

Enhancing Home Theater Sound
Q I realize that we’re not supposed to use

sound processors—such as equalizers,
treble sharpeners, and bass-impact en-
hancers—in the tape or processor loops of
A/V receivers and integrated amps. This
makes sense, as the phase changes created by
these processors play havoc with the phase-
actuated steering circuits of Dolby Pro Logic
processing. But it’s also a shame. What film
wouldn’t benefit from a little sonic improve-
ment? How can I use a processor with homne
A/V gear, and where should the connections
be made?—Xevin A. Barrett, Plainfield, N.J.

First off, I'd try using the processors

of your choice and Dolby Pro Logic
together. The results might not be bad in
some cases. But if they are, you can then de-
cide whether a film benefits more from sur-
round sound than it does from other types
of processing.

If your A/V receiver or integrated amp
has preamp outputs and amp inputs, you
could connect processors to those for the
main channels, as those connections follow
the surround decoder. This may, however,
cause an audible mismatch between your
main and center channels and another mis-
match (which may matter less) between the
main and surround channels. You can avoid
the center-channel mismatch by setting the
Pro Logic decoder for phantom-center op-
eration, and you can cure the surround
mismatch by using identical processors for
each channel and setting them identically.
(Multichannel equalizers for A/V systems
are available from several companies, in-
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cluding AudioControl and Rane.) You
might be able to put a bass-impact en-
hancer in the subwoofer line output, as long
as the crossover is not below the region
where the enhancer searches for harmonics
of “missing” fundamentals.

If you already own the processors in
question, you have nothing to lose by try-
ing. If not, try to borrow them and try them
out before buying.

Too Much Voltage?

Will audio components (especially CD

or DVD players) built to operate on
Japan’s 100-volt AC power lines be harmed
by running then on the 110- or 120-volt AC
power lines that are the norm in the United
States?—Tao Gu, via e-mail

I do not recommend using 100-volt

gear on American 120-volt power
lines. At best, the equipment will run hot;
at worst, electrolytic capacitors may fail
prematurely. If any voltage regulators are
on the marginal side, they may short, plac-
ing dangerously high voltages on micro-
processor chips and other sensitive parts. I
once borrowed a DAT recorder, made in
Japan, that was not designed for export to
the U.S. Though it was made to operate at
100 volts, it came with a small transformer
that stepped the 120-volt AC supply down
to the required 100 volts. You may be able
to find such a transformer. However, it
must have sufficient capacity to handle the
power, in watts; drawn by the devices con-
nected to it.

Erasing Audio Cassettes
Q I have 5%-inch speakers in the rear
deck of my Honda Accord. If I open the
trunk, I have access to their magnets. Could [
effectively erase cassette tapes by rubbing
their shells back and forth across the face of
the magnets, as opposed to using a bulk eras-
er—Name withheld, Houston, Texas
Though you might be able to erase
cassettes in the manner you describe,
the results will not be good. If the speakers
are magnetically shielded, there might not
be enough magnetic flux to do the job.
Chances are that remnants of the previous
recording will remain on the tape, or noise
will be added and may persist even if a new
recording is made.
If you do use the approach you suggest to
erase tapes and you then use one to make a



new recording, let it continue to record af-
ter the program has finished. This will pre-
vent noise from being heard at the end of
the tape. It would be particularly jarring
during a listening session to have the pro-
gram end, immediately followed by back-
ground noise and traces of the previous
recording.

Listening Fatigue
Q I have a pair of planar-magnetic panel
speakers that | can listen to for hours
without a break. But when [ listen to nty con-
ventional dynamic speakers, I need regular
intermissions to give my ears a rest. What
causes this fatigue or lack thereof?—Dennis
Wren, via e-mail
For me, listening fatigue becomes a
problem when there are treble peaks
in a speaker’s frequency response, especially
in the region of 2.5 to 3 kHz. The fatigue
becomes even more acute when similar
equalization peaks have been introduced in
a recording by its producer to make the
sound more “punchy.”
Some drivers, even dome tweeters, exhib-
it peaks in the range of 2 to 6 kHz that are

Chances are, you spend more time in front of your computer than
your stereo system. You shouldn't have to settle for computer
speakers that can't reproduce good, honest sound.

Introducing the Media Lab® ML-I. It's designed by
Parasound, well-known for critically acclaimed high
end audio and home theater components. Media Lab
sells directly to consumers, which is one of the many y 3
reasons you won't find another desktop speaker with www.medialab-hifi.com
better sound for the money. But what you will find are
the same designs used in the finest audio components,
including discrete output transistors in both the main and
subwoofer power amplifiers for sweeter treble and deeper bass.
With its unique active servo circuit and direct-radiating construction,
our subwoofer gives you far more bass and less distortion than the
“one-note” bandpass designs used by other manufacturers.

The Media Lab ML-1 comes with a 30-day, money-back guarantee.
To order, or for more information, call our toll-free number or visit

our website at www.medialab-hifi.com.

quite annoying. If these peaks were higher
or lower in frequency, their effects would be
less audible; indeed, some listeners might
even perceive the sound as enhanced on
some recordings.

Along these lines, | have experienced an
odd phenomenon in my own listening
room. It’s something that I can’t explain,
nor can [ offer any objective data to back it
up, though it seems logical enough. One of
my speaker systems has a very slight ten-
dency toward peaky treble response. When
it is driven by a really good power amplifier,
I don’t sense any listening fatigue. But when
I switch amplifiers, using one whose char-
acteristics are good but not in the league of
the other amp’s, | suddenly find the re-
sponse peaks unacceptable. It gets even
more interesting if | switch to slightly better
speakers. All of a sudden, the differences be-
tween the two power amplifiers are no
longer noticeable. I'm not sure how to ac-
count for this; it may be that we still don’t
know all of the ways to measure amplifier
performance—or that we don’t fully know
how to correlate what we do measure with
what we hear.

Cable Runs in Biamped Systems
Q In a biamped setup, should the sepa-

rate cables to the woofer and tweeter
sections of the speakers be run parallel to each
other or twisted together? Does this matter at
all>—George O’Sullivan, via e-mail

It doesn’t matter how you route your

speaker wires in a biamped setup. If
you use a separate wire for the hot lead and
another for the common, you can twist
them together or strap them together with
tie wraps to keep things tidy.

Although it’s okay to run speaker cables
parallel to low-level cables that feed the in-
put of preamps or power amps, it’s not a
good idea to bundle them together, as this
might cause feedback, which, in turn, might
trigger system oscillation. The greater the
amount of treble boost, the greater the
chance of such oscillation. That may seem
surprising, but it has happened in at least
one instance that | recall. The frequency of
the oscillation may be very high—well
above the range of your hearing—but it can
have such a high amplitude that the tweet-
ers and power amp can be damaged in an
instant! A

ORDER TODAY

$199

plus shipping and handilng

1-877-63-MEDIA

toll free
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Constructed of high-
density hardboard, the Titan
has a %-inch ceramic/metal
dome tweeter and a 6%2-inch
polypropylene woofer.
Frequency response of this
bass reflex system is rated
at 60 Hz to 20 kHz, +2 dB,
and the crossover is
a phase-corrected
quasi-Butterworth design.
The company says that
despite its compact size of
13 x 7% x 10% inches,
the Titan is capable of
full-bandwidth, natural
reproduction. Price:
$219 per pair. (Paradigm,
¢/0 AudioStream,
905/632-0180)

TG T W G W e Sam e W

continuous into 8 ohms, from
20 Hz to 20 kHz, at 0.08%
THD. There are four A/V
inputs (each with S-video
jacks), four audio inputs,
three digital inputs (two
coaxial, one optical), and

a phono input. The tuner

has 30 AM/FM station
presets. Price: $799. (Onkyo,
201/825-7950)

Using an upgraded
Motorola 24-bit chip to
decode Dolby Digital (AC-3)
sources and run DSP
functions, the TX-DS656
has discrete 5.1-channel
analog inputs to connect an
external decoder for DTS or
other multichannel formats.
Each of the five internal
amplifiers is rated at 85 watts

harman kardon
system remote

You can operate your entire
home entertainment system
through the backlit, touchscreen
LCD of Harman Kardon’s Take
Control System Controller.
Developed by Harman and
— " Microsoft, the Take Control may

‘ — be customized to your A/V
ePHILIPS DVD PLAYERe

system by connecting it to
The DVDB855AT offers

a Windows 95/98 or
NT-comFatible PC and using
5.1-channel Dolby Digital
decoding, 10-bit video

the supplied Editor software
processing, and 96-kHz/24-

and serial connection cable.
Instead of the usual rows of
bit audio D/A conversion and
can detect and pass a DTS

buttons, Take Control has
various “activity screens” that
bit stream from DTS-encoded
DVDs. Component video

you select with a scroll wheel.
Applicable function buttons

outputs enable horizontal

video resolution as great as

540 lines on similarly capable
TVs. The Philips player has
coaxial and optical (Toslink)
digital outputs, S-video jacks,
and six discrete analog RCA
outputs. Features include

a bit-rate display, a remote
locator, and digital zoom.
Price: $599. (Philips,
888/239-6948)

appear directly on the touchscreen
display. Price: $349. (Harman
Kardon, 800/645-7484)

IT'DK Recordable CDs

Designed for consumer audio CD
recorders, TDK’s CD-Twin-R recordable CDs
(74 minutes in length) are said to achieve
higher reflectivity than previous CD-Rs.

The company adds that its new “HardHat”
dual-layer coating is 50% more resistant to
damage and can better withstand the rigors
of portable use than previous CD-R media.
Price: $8.99 each. (TDK, 800/835-8273)
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PIE CD CHANGER ADAPTOR

The VW/98-PAN CD changer adaptor is
intended for 1998 and 1999 Volkswagens
(including the new Beetle) that are
equipped with factory-installed Clarion or
Panasonic head units. It integrates
aftermarket Panasonic or Clarion CD

changers with the head units in the newer

Tivoli Design’s wooden
component stands are
available in three- and
five-shelf versions. These
unassembled units have

a black lacquer, black matte,
or cherry-wood finish;

the TV stand comes in a black
lacquer or a black satin finish.
Prices (depending on finish):
Three-shelf stand, $199 to
$279; five-shelf stand, $249 to
$349; TV stand, $249 in black
satin, $349 in black lacquer.
(Tivoli Design, 877/297-9479)

INFINITY

POWERED SUB
Flagship of Infinity’s HPS scries, the HPS-1000 has

two side-firing, 15-inch passive radiators coupled to

a downward-firing, 15-inch driver powered by

a 1,000-watt internal amp. Infinity says that the amp,

which uses a digital power supply and transformerless

design, vields high output from a compact chassis.

vehicles while retaining full control of
CD operation. Similar units are made for
1997 to 1999 VWs supplied with

the Bose Audio System and for 1994 to
1997 VWs equipped with Clarion head
units. Price: $39.95. (Precision Interface
Electronics, 800/526-8590)

The passive radiators’ cones are made of a co-
injection polypropylene with an optimized center of
gravity. Low-frequency response is cliimed to extend
to below 20 Hz. Price: $1,299. (Infinity, 516/496-3400)

FIVE-CHANNEL
AMPLIFIER

ATl says its AT2505 is the most powerful
multichannel amp for home theater that doesn’t require
cooling fans. It is rated to deliver 250 watts per channel
into 8 ohms or 375 watts per channel into 4 ohms, with
no more than 0.03% THD/SMPTE IM from 20 Hz to
20 kHz and with all five channels driven simultaneously.
Each of the AT2505’s five amp modules has its own fault
indicaror; if a module fails, you can easily unplug and

replace it. Other features include remote power-on and

large heat sinks. Price: $2,695. (AT1, 818/343-4777)

SENNHEISER
PROCESSOR

Using digital signal
processing, the DSP360 is said
to convert the output from any
stereo or Dolby Surround-
encoded source into Virtual
Dolby Surround when played
back through stereo headphones
or speakers. The device uses
Toltec 3D processing to simulate
a five-channel speaker setup
through two channels. Controls
include a bypass switch, an
output selector (headphones or
speakers), “3D Boost,” automatic
volume, and a switch for test
mode. Price: $149.95.

(Sennheiser, 860/434-9190)
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Bulld a collection of your favorite movies
on DVD! Just write in the numbers of the 2
DVDs you want for $4.95 each, plus ship-
ping and handling. In exchange, you simply
agree to buy 4 more DVDs in the next two
years at regular Club prices (which current-
ly start as low as $24.95, plus shipping and
handling)—and you may cancel member-
ship at any time after doing so. What’s
more, you can get still one more movie for
the low price of $14.95 and have less to
buy later (see complete details in coupon).

Free Magazine sent every four weeks (up
to 13 times a year) reviewing our Director’s
Selection—oplus scores of alternate choices.
And you may also receive Special Selection
mailings up to four times a year. (That's up
to 17 buying opportunities a year.)

Buy only what you want! If you want the
Director’s Selection, do nothing—it will be
sent automatically. If you prefer an alter-
nate selection, or none at all, just mail the
response card atways provided by the date
specified. And you'll always have 10 days
to decide; if not, you may return the selec-
tion at our expense.

Money-Saving Bonus Plan. If you continue
your membership after fulfilling your obliga-
tion, you'll be eligible for our generous
bonus plan. It enables you to enjoy more
great savings on the movies you want—for
as long as you decide to remain a member!

10-Day Risk-Free Trial. We'll send details
of the Club’s operation with your introduc-
tory package. If not satisfied, return every-
thing within 10 days, at our expense, for a
full refund and no further obligation.

For fastest service, use your credit card
and call us toll-free 24-hours a day.

1-888-CHC-DVDS

(1-888-242-3837) Dest s02

If you want a movie on DVD that you
don't see here, just call us and ask.
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Columbia House DVD Club, Dept. SQ2
P.0. Box 1173, Terre Haute, IN 47811-1173

Yes, please enroll me under the terms outlined in
this advertisement. As a member, | need to buy only
4 more selections, at regular Club prices, in the next
2 years. Send me these 2 DVDs for $4.95 each—
plus $1.69 each shipping/handling (total: $13.28).

BUY YOUR FIRST SELECTION NOW—AND HAVE LESS TO BUY LATER!

QJ Also, send me my first selection for $14.95, plus $1.69 shipping/handling, which Fm
adding to my $13.28 payment (total: $29.92). | then need

to buy only 3 more (instead of 4) in the next 2 years. L l

=

=

Please check how paying: O My check is enclosed. MFJ/MFS
[ Charge my introductory DVDs and future Club purchases to: MFK/MFT
[ MasterCard [ Diners Club [ AMEX QI VISA  Q Discover

Acct. No. 5 - Exp. Date,

Signature =

Name .
Address - ______Apt. No.

City _ State

Zip Phone No. § -

Do any of the following apply to you? (41)
D1 own a Personal Computer (1) (1 own a PC with a CD-ROM (2) L plan to buy a PG with a CD-ROM (3)

NOTE: Columbla House reserves the right to request additional information, reject any application
or cancel any membership. Offer limited to residents of the contiguous United States.
Applicable tax added to all orders. R-FEB99-AUD

1 ©1999 The Columbia House Company
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IVAN BERGER

TEST TOPICS:
AMPLIFIER POWER

raphs and measureinents can
tell you a lot about how a com-

ponent performs, but only if

you know what they signify.
So with this column, we begin
an occasional series, “Test
Topics,” as a guide for novice audio-
philes and a refresher for the more ex-
perienced. Feel free to send us a note or
e-nail message to tell us what topics

you’d like us to cover.

Strictly speaking, there’s no such

thing as a “50-watt amplifier.” Your
amplifier may deliver 50 watts per
channel into a specific load at some
specific distortion level, over a specif-
ic range of frequencies. But change
any of those parameters, and the
amp’s power output will change.
Therefore, you won’t find a single
graph of power output in our ampli-
fier reviews. Instead, you'll find a set
of graphs illustrating how the amp’s
behavior changes as each of these pa-
rameters is changed.

LOAD IMPEDANCE: When you
put a load across an amplifier’s out-
put, the voltage across the output
terminals drops and current flows

through the load. The lower the
load’s impedance, the greater the po-
tential voltage drop and current flow.
But the amplifier’s output imped-
ance also regulates the voltage drop,
and its output voltage affects current
flow.

If the amplifier’s output imped-
ance is low enough relative to the
load impedance, its output voltage

won’t change much over the normal

range of load impedances. Ampli-
fiers with very low output imped-
ances (including most solid-state
amps) are, therefore, called “con-
stant-voltage” devices.

Power is the product of voltage
and current, and lowering the load
impedance makes more current flow.
So a constant-voltage amp will com-
monly deliver twice as much current
into a 4-ohm load as into an 8-ohm
load, but it will deliver about the
same voltage into either. That's why
a solid-state amp’s power rating into
4-ohm loads is roughly twice its rat-
ing into 8 ohms. (Factors such as the
amplifier’s power-supply filter ca-
pacitance and regulation, and the
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saturation of its output devices, of-
ten keep the power from precisely
doubling when the load is halved.)
Most tube amplifier circuits, how-
ever, deliver too high a voltage and
too low a current to drive normal
speaker loads directly. For this and
other reasons, they drive spcakers
through output transformers, which
lower the amplifier’s output imped-
ance by stepping the voltage down
and the current up. For maximum
cificiency, these transformers have
separate output taps with the proper
impedances to drive 4- and 8-ohm
loads (and, occasionally, for 1, 2, or
16 ohms). Such a transformer’s 4-
ohm tap will normally deliver 70.7%
of the voltage and 1.414X the current
available from the 8-ohm tap, which
means cach tap delivers equal power
into its designed load (0.707 X 1.414
essentially equals 1). That’'s why a
tube amp’s power rating usually does
not change when you switch to a
speaker of higher or lower imped-

ance—as long as you use the proper
output transformer tap for cach
load.

DISTORTION AND FREQUEN-
CY RANGE: The relationship be-
tween power and distortion is a bit
more complicated. As you near an
amplifier’s power limit, its distor-
tion goes up. So you could say that
the amp tested for Fig. 1 is a 60-
watt, a 50-watt, or an 80-watt mod-
el, depending on how much distor-
tion you consider acceptable. Tts
manufacturer says it should deliver
60 watts at 0.1% total harmonic dis-
tortion plus noise (THD + N) from
20 Hz to 20 kHz into the 8-ohm
load used here, and it obviously
does. But had the company wanted
to cite a lower distortion spec, the
amp could have been rated as deliv
ering 50 watts at 0.002% THD + N.

Makers of inexpensive car stercos
and boomboxes—and single-ended
tube amps—sometimes rate their
products’ power only at | kHz; with
the amp used tor Fig. 1, that could
have produced power ratings of
about 75 watts at 0.0005%, 77 watts
at 0.1%, or 80 watts at 1% THD + N.
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If you're not inclined to spend several
thousand dollars on a- set of high-end

speakers, don’t worry. You don’t have to.

Paradigm® Reference speakers. .. eminently
satisfying state-of-the-art sound that
heightens the sheer enjoyment of music
and home theater.

Visit your nearest Authorized Paradigm®
Reference Dealer today and experience
these spectacular speakers for yourself:

Compare them to the most expensive
speakers you can find. You'll be amazed.
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It’s called “clipping” for a
reason: If you watch an ampli-
fier’s output on an oscilloscope as you feed
it a sine wave of increasing voltage, you’ll
eventually see the waveform flatten a little as
the amp clips off the tops and bottoms of
the wave. If you raise the input sine wave’s
voltage high enough, the amp’s output will
resemble a square wave.

Distortion curves like those in Fig. |
which mostly stay low but then turn an
abrupt corner and zoom upward, signify
that the circuit being measured has a lot of

The e Clu

2x 100 w/ch. into 8Q
full function remote
100% symetrical
circuitry

preamp output

high current capability
modular construction
digital volume readout
balanced input

solid aluminum machined
remote control

voltage, solid-state amp into an 8-ohm load.
Note the rapid rise in distortion at clipping and
the changes at different frequencies; see text.

OUTPUT — WATTS

Fig. 2—THD + N vs. output for a tube amp,

measured at 1 kHz.

negative feedback. The feedback keeps the
distortion low as long as possible but can’t
keep it low forever. (The feedback also
keeps output impedance low.) Circuits that
use less feedback have gradually rising dis-
tortion curves that turn gentler corners as
clipping is approached. You mostly see
such curves for tube amps (Fig. 2), because
few of them use much feedback. (Tube
amps use little feedback because their out-
put transformers can cause instabilities if

they’re within a high-feedback loop and
because negative feedback reduces gain,
which tube amps usually have less of to
spare.) Here, too, a choice of power ratings
is possible: about 150 watts at 0.7% distor
tion or 70 watts at 0.5%; the manufacturer
rated this amp at 120 watts, at which level
its distortion is about 0.6%.

FUDGE, AND OTHER, FACTORS:
There are ways, all illegal, to unobtrusively
increase a stereo or multichannel amplifi-
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er’s power rating without increasing its ac-
tual power output. One is to feed test sig-
nals only to one channel and cite that
channel’s measured power as the amplifi-
er’s power per channel. In most amplifiers,
all the channels share a common power
supply, so a single-channel measurement
lets the tested channel use power that
would not be available if the other chan-
nels also needed it. That’s why amplifiers
are normally measured with all channels
driven at once.

Another way to fudge the power spec is to
lump all the channels’ power together, which
would make a 50-watt/channel stereo amp a
“100-watter.” That’s seldom done these days,
but it’s often subliminally suggested by
lumping total power into the model number
(calling i, say, the “Acme 100”).

In the ’60s and ’70s, when stereo first be-
came big business, some manufacturers
used every trick in the book to inflate their
power specs. Eventually, the Federal Trade
Commission (FTC) clamped down and in-
stituted disclosure rules for rating the pow-
er of home amplifiers. Although those rules
mandated some specific test procedures,
their main effect was to require that every
amp power spec be for power per channel,
with all channels driven, and that it in-
clude—you guessed it—the load, distortion
level, and frequency range to which that
spec applied. A lot of companies have for-
gotten this, but it’s still the law.

LEGITIMATE DYNAMIC FUDGE: So
far, we’ve been discussing the power an amp
can deliver continuously, for long periods
of time. But music’s power demands fluctu-
ate, and its peaks are usually short. On short
peaks, amplifiers can usually deliver more
than their rated power. To see how much
more, we use the IHF tone burst, a stand-
ardized test sequence consisting of a signal
that runs at a high level for 20 milliseconds,
followed by 480 milliseconds at a level 20
dB lower before repeating. The amp’s out-
put, at its rated distortion, for the 20-mil-
lisecond high-level burst is its “dynamic
power”—the power it can deliver briefly.
“Dynamic headroom,” which sounds con-
fusingly like dynamic power, is the ratio be-
tween the amp’s dynamic and continuous
rated power, expressed in decibels (dB).
“Clipping headroom” is the ratio between
continuous power at the onset of clipping
and rated power.
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ost Americans will likely
admit—deep down in-
side—to not caring a jot
about the rest of the plan-
et. Indeed, there’s a long
tradition of isolationism
that nearly kept the United States out
of World War II. This tendency rears
its ugly little head in between those
glorious moments when the country
does do a fabulous job of policing

the world’s trouble spots. (Living in
the United Kingdom, I find no
greater joy than arguing with Brits
who insist that the UK. could have
won the war with Hitler unaided;
they’re also the ones still furious
with ’60s TV shows that suggested
American soldiers defeated Rommel
in North Africa.)

The reason for this preamble is
that most Americans usually think
about global issues only when they
involve military threats and solu-
tions; it’s so easy to overlook—or ig-
nore—issues
that merely af-
fect the world
economy. And
in 1999, there
is only a glo-
bal economy.
Though I am
no expert on
the details of
the GATT agreement, | firmly believe
in two ultracapitalist tenets: Free,
unrestricted trade is a good thing,
and isolating one’s nation/culture
from the rest of the global commu-
nity is a bad thing.

CHINA, THE ONE
SEEMINGLY HEALTHY,
UNTAPPED A/V MARKET,

HAS BEEN CLOSED OFF
TO THE WEST.

MONDO [INVe]le]

KEN KESSLER

BROKEN CHINA

American isolationism in eco-
nomic matters is understandable, re-
gardless of the above tenets, because
the U.S. is as close as any country
gets to being self-sustaining. But the
U.S.-based high-end audio industry,
a matter closer to our hearts, is far
from able to prosper solely on do-
mestic sales; export to foreign terri-
tories is a matter of survival. And
while the health of high-end audio is
nowhere near as important as, say,
peace in Sarajevo or the Middle East,
this is Audio and not Newsweek, so
allow me to pre-
sent what fol-
lows with equal
gravity.

A British hi-fi
manufacturer
sent me a copy
of a fax from
his Hong Kong
distributor. Be-
cause of the way the Chinese govern-
ment deals with criticism, I will not
disclose names. The importer, one of
Hong Kong’s best, deals primarily
with American brands and has a rep-
utation without peer. So eloquent is

his report that I believe it should be
read in the West. True, it deals only
with A/V products, but its implica-

tions go beyond hi-fi and video.
Some will read it and wonder why
he’s complaining, because—by sell-
ing Western goods in China and
dealing with unofficial currency ex-
change—he’s breaking the law. But
that’s the whole point: No importer
should have to endure the trade
practices common in China. What
follows is the complete text, redacted
to protect the privacy of individuals:

I returned yesterday from a two-day
trip to Guangzhou, China, and wish
to file the following market report to
keep you posted on the latest develop-
ments in China:

It was warm for a November day in
Guangzhou yesterday, but the chill of
winter could be felt in the electronic
shopping arcades in the Guangdong
region. As XXX, XXXXX, and I walked
into one of them to visit our dealer, we
were met by store workers busily pack-
ing up and wheeling away all the im-
ported audio and video equipment
that was on display on the shop floor.
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As we looked on, store owners who had
cleared their shelves began to pull down the
roller shutters to close up shop, and in some
cases, we saw people pulling down their own
company marquees to remmove all traces of
their having been operating at that location.

Further down the road, the usually bus-
tling sales activity in the small narrow corri-
dors of the crowded arcades has been replaced
by bored-looking sales staff sitting around TV
sets eating lunch or playing cards.

Gossip spread that tax and customns officers
had just raided several shops and arrested
some people, along with confiscating their en-
tire inventory. The word of mouth is that this
sweep of illegally imported A/V equipment
has reached a new level of intensity and will
likely persist for the foreseeable future.

A newspaper reports that staff controlled
directly from Beijing has replaced the entire
custorns leadership in the Guangdong region.
The result is a total blackour of imports from
Hong Kong for the last month and a half. As
of today, there is no in-
dication as to when
shipments can resume.

Later that after-
noon, we drove to a
nearby city called Pan
Yu. This city is in the
suburbs of Guangzhou
and had been the key
wholesale area for im-
ported audio and video products for the Chi-
na market. What we saw was sornething akin
to a ghost town; the shopping malls where
loudspeakers used to be stacked to the ceiling
and blaring away at full volume have been
replaced with a ghostly silence, dimmed
lights, and shuttered doorways.

Word on the street is that the key city lead-
ers responsible for turning Pan Yu from a
sleepy agricultural village to a trading boorm-
town have been arrested. Pan Yu has been
taken over by the Guangzhou city adminis-
tration, and the freestyle importing and
horse-trading of A/V equipment has been
eradicated. The fortunes of Pan Yu have an
analogy in the mnining towns of the American
West: Once the supply of gold was exhausted,
the thriving activity camne to an abrupt halt.
And on that particular day, we bore witness
to the fall of the Pan Yu gold-rush boomtownn.

Besides closing the smuggling loopholes
and chasing down imported products at the
retail level, the Central Government has tak-
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“GOSSIP SPREAD THAT
OFFICERS HAD RAIDED

SEVERAL SHOPS AND
ARRESTED SOME PEOPLE.”

en on the illegal money exchange that has
drained Chinese coffers of foreign exchange.
We read reports of illegal money dealers being
executed, and from our own experieice we
are now charged a much higher rate to ex-
change RMB to Hong Kong dollars to reflect
the added risk to the money-changers.

All this has darkened considerably the out-
look for business in China during the usually
busy fall and winter selling season. The situa-
tion is totally fluid, but there can be no reason
for an optimistic outlook at this juncture.

By closing down the illegal import trade,
Beijing is trying to foster a respect for China’s
import laws and tax codes. The problem we
face is that even if we wished to abide by the
law and pay the necessary taxes, there is no
avenue open to traders in Hong Kong to un-
dertake a legal trade to import A/V equip-
ment into China! This is a typical Catch-22
situation and one that will prove fatal to
many companies in Hong Kong that lived off
the China trade during the boom years.

All that is left is to
hope that China will
soon revamp its laws
to allow importation
of A/V equipment.
While we wait, we can
only count on selling
into the Hong Kong
market to sustain our
business. Bearing in
mind that Hong Kong is undergoing an eco-
nomic downturn of historic proportions, this
is no easy task!

With the above situation in mind, your
sympathy and understanding of our predica-
ment will be greatly appreciated.

Before the more self-righteous among
you get all sniffy and start bellowing about
how Hong Kong-based A/V vendors are just
getting what they deserve because they’re
breaking the law, let me repeat one state-
ment: . . .there is no avenue open to traders
in Hong Kong to undertake a legal trade to
import A/V equipment into China.” This
should strike a chord with every one of you
who indulges in the current warped fashion
for cigar smoking: Hi-fi equipment has be-
come to the Chinese what Cuban cigars are
to American tobaccophiles. We’re not talk-
ing about prostitution, narcotics, arms
sales, or even cancer-inducing weeds.

We’re talking about hi-fi equipment.



In July 1995’s “Mondo Audio,” I wrote
glowingly of a Chinese hi-fi show, of the
Pan Yu district, and of the enthusiasm of
China’s music lovers. 1 observed that the
country was filled with “% billion posses-
sion-hungry citizens, more than adequate
cash from who knows where, a lust for
Things Western: Levis, mobile phones,
Swatches, and, yes, even hi-fi. Drab is out,
and China is going to be a market like no

NO IMPORTER
SHOULD HAVE TO ENDURE
THE RESTRICTIVE

TRADE PRACTICES
COMMON IN CHINA.

other.” I went on to say that “The Chinese
people, havi;lg been isolated from the rest
of the world for decades, really did appreci-
ate the effort made by those who visited the
show, and the brands involved will benefit
directly from the personal appearances by
their principal players.” But 1 also found the
country to be rife with fakes, undeniably a
result of the Chinese government prevent-
ing the clean, official importation of gen-
uine articles while turning a blind eye to
forgeries made in China. So I asked, “How
can these obvious surrogates be marketed
so freely? Alas, intellectual property still
seems too abstract a concept for many in
the Far East.”

I had been informed that Pan Yu's 350
shops moved in excess of $75,000,000 year-
ly on two streets alone. Apparently, this has
now ceased. There are numerous brands,
including American makes, that so depend-
ed on the Asian market that some weren’t
even selling equipment at home because
they couldn’t keep up with demand in
Japan, Singapore, Hong Kong, Malaysia,
and Korea.

Those markets virtually disappeared last
year, and many high-end companies saw
sales drop by as much as 40%. And now the
one seemingly healthy, untapped market,
the territory many looked to as their salva-
tion, has been pretty much closed off to the
West. And not for economic but for politi-
cal reasons.

So here’s a hearty welcome to the new,
enlightened China. A
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ne of the things I find fasci-

nating about audiophile

reissue labels is that they all

seem to be shooting at dif-

ferent targets when they go

back and remaster old re-
cordings. It’s a philosophical ques-
tion every remastering engineer
faces: Should you let the original
sound speak for itself, or is it better
to change its sound so it appeals to
certain tastes? If every label in the
reissue game has its own “house
sound”—and each one definitely
does—it’s because each approaches
the art of remastering with a differ-
ent agenda.

There’s the “Smoke Gets in Your
Cutting Lathe” school, typified by
Classic Records’ Michael Hobson,
which goes for a more-vintage-than-
vintage sound by arbitrarily warm-
ing up the tonal balance with an
equalizer and thten running the sig-
nal through enough tubes to heat a
high school gym. At the other end of
the spectrum, Rhino’s Bill Inglot
loves to jack up the highs; the label’s
got impeccable taste when it comes
to choosing its titles, but Inglot’s EQ
seems permanently set for stun, the
end result being CDs that usually
sound better on Fatburger CD juke-
boxes than on a typical high-end au-
dio system.

Shooting straight down the mid-
dle is the approach I think makes the
most sense, the “sonic archeology”
of DCC’s Steve Hoffman. His stated
aim is to recover the sound of the
original ses-
sion so exact-
ly that he con-
fers with the
engineers
who had been-
the
first place. He
hunts down

there in

all the same
mastering gear that was used for
each particular recording and pain-
stakingly strips away decades of
accumulated crud till you can practi-
cally hear King Tut scratching him-
self between takes.

THE MOST PLEASURABLE
CD REISSUES
ON THE MARKET

ARE COMING FROM DCC
AND MOBILE FIDELITY.

Fron RS

COREY GREENBERG

GAIN 2:
ELECTRIC
BOOGAL OO

But who’s to say what’s “right”?
The East Coast vinyl rats who shell
out 30 bucks a pop for the Classic
discs throw ’em
on a single-
ended triode
rig and rasp,
“Oh, yeah, dat’s
da stuff. Jeez,
ya know, I re-
member back
in sixty-tree I
used to see dese
guys play da Vanguard every Tuesday
night. Man, dose were da days. Hey,
Benny, pass me dat nail clipper, I
wanna shell some pistachios. . . .”
Meanwhile, the nonaudiophile civil-
ians who buy Rhino’s Otis Redding

reissues marvel at how “crisp” they
sound on their boomboxes and car
CD players, while obsessive audio
creeps like me, who are interested in
hearing what Elvis’s and Dylan’s
master tapes really sounded like be-
fore the engineers had to dumb them
down to fit into a vinyl groove
playable by the dime-store changers
of the day, sit in front of our mod-
ern-day tweaked setups and hear the
music much more clearly than they
ever did.

There’s certainly room for all
three approaches, but that doesn’t
mean anyone’s getting rich off them
thar gold. The market for audiophile
remastered CDs is a small one, and
it’s been a tough few years for these
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small labels. Though companies like DCC
and Mobile Fidelity have always had to
work just that much harder to sell their
gold-plated super-discs, these overachiev-
ing guppies now face a world where fewer
and fewer hi-fi huts are really moving their
merchandise like they used to. That leaves
the mainstreet shops like Tower, mega-
stores that certainly move a lot of Madonna
and Wu Tang but can’t and don’t wanna
’splain to their customers why they should
drop $25 on a gold joint when you can
skeez the same ya-ya in aluminum for half
the price.

In times like these, you find small, high-
end audio companies playing it safe, quietly
shedding staff, sub-
stituting cheap Chi-
nese parts for bou-
tique caps and tubes,
and generally par-
ing things down to
the nub. So what
does Mobile Fidelity
founder Herb Belkin
do? He pops big
money for a whole new CD mastering
chain because, “It sounds better, so we’ve
got to have it.” And it was reason enough to
visit Mobile Fidelity’s Sebastopol, Califor-
nia, operation, so [ flew in recently for a
tour of the facilities and some quality time
with both Belkin and mastering engineer
Shawn Britton.

Now, Mobile Fidelity hasn’t exactly been
getting by with a Radio Shack karaoke ma-
chine to mint its gold discs. MoFi’s original
GAIN (Greater Ambient Information Net-
work) System, designed in 1994 by Mike
Moffat of MML Labs and Nelson Pass of
Pass Labs, brought a startling improvement
to the sound of MoFi’s CD reissues that was
immediately audible to anyone who heard

EVERY LABEL
HAS A “HOUSE SOUND,”
BECAUSE EACH

APPROACHES REMASTERING
DIFFERENTLY.

the first GAIN-mastered reissue, Muddy
Waters’ Folk Singer (UDCD 593). This
state-of-the-art A/D conversion system, us-
ing high-precision digital circuitry adapted
from military satellite targeting systems,
gave MoFi’s Britton the ability to transfer
every detail of the original analog master
tape to the final gold CD, preserving the
original recording’s sound to a much
greater degree than major-label CDs do.

When [ heard the Muddy Waters reissue,
I said that’s it—as far as I was concerned,
CD sound could stop right there and I'd
never complain again. Whether it was the
addition of the GAIN System or just a gen-
eral refocusing of its operation, MoFi’s new
CDs towered over its previous efforts,
bringing the company back to the forefront
of audiophile reissues. But despite the high
end’s general slowdown, despite MoFi’s
forced shift from the friendly neighbor-
hood hi-fi huts to the mean streets of Tower
Records, despite the fact that everybody was
happy as clams with the sound of the GAIN
discs, and despite the fact that Belkin re-
cently took a very large and painful bath on
a white elephant of an LP cutting facility he
bought at the urging of a vinyl-obsessed
writer better known for his blind analog
zealotry than his
grasp of market reali-
ties, Belkin feels it’s
important to MoFi’s
future to stay one
sonic step ahead of its
competitors. And if
that step costs many
thousands of dollars,
he says it’s a small
price to pay for being able to press the best-
sounding CDs on the market.

The GAIN 2 system was a collaborative
effort between tube circuit designer Tim de
Paravicini of E.A.R. and Ed Meitner of
Museatex. Given the task of gutting and re-
building MoFi’s Studer A-80 analog mas-
tering deck, de Paravicini went in and built
custom electronics, wiring, and even special
low-inductance tape heads whose frequen-
cy response goes out flat to 60 kHz, +2 dB,
at a tape speed of 30 inches per second. This
particular Studer deck has been modified
over the years more times than Cher, but
Britton says the current iteration is much
more faithful to the original master tape’s
signal.
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Once de Paravicini rebuilt the A-80, he
passed the baton to Meitner, who designed

a custom A/D converter inserted between
the Studer and the Sony DSD (Direct
Stream Digital) recording system, which
Meitner feels is the most analog-sounding
of current pro digital formats. (I'm guess-
ing that when Sony’s digital engineers hear
stuff like this, they nod their heads politely
while their eyes go into the tiniest, most im-
perceptible roll.) Meitner’s A/D converter
features an analog input stage made up of
Class-A discrete complementary FET cas-
code buffers, run open loop with no nega-
tive feedback. He claims this beefy interme-
diary stage is necessary to drive the reactive
inputs of the delta slope converter, which
happens to be a double differential fifth-
order modulator. Meitner says the delta
slope converter has less of a propensity for
emitting idle tones than the more com-
monly used delta-sigma type. (And if you
think I understand a word of this, you’re
very kind.)

As Britton showed me around the GAIN
2 rig in MoFi’s main studio, he shared his
philosophy about remastering classic re-
cordings. Unlike DCC’s Hoffman, who re-
searches the original sessions and tries to
find all the tape machines, mixing boards,

ORIGINARL MAS

TER RECORDING

MUDDY
WATERS
B folls Sinder




and EQs that were used in the original play-
back system in order to re-create it, Britton
uses the same playback chain for all MoFi
remastering projects because he feels it’s the
most accurate setup in existence in terms of
getting the audio signal off the analog mas-
ter tapes he receives from record labels.

Britton’s aim, as he described it to me, is
to “make the music sound the way it
should.” In addition to the master tape, he
listens to the original LPs and CDs for a ref-
erence point, but ultimately it’s his own
sense of what sounds right and what does
not that guides Britton’s remastering deci-
sions. As an example, he played me the reg-
ular CD of Tom Petty’s Full Moon Fever
(MCA MCAD-6253) and then MoFi’s new
GAIN 2 remastered gold CD version
(UDCD 735). This is
definitely one of the
most night-and-day
differences between
the original and the
label’s remastered
disc: The gold Fever
had a significantly
richer, more natural
sound than the regu-
lar CD, which sounded cold and constricted
by comparison. But how does Britton know
what the original sounds in the studio actu-
ally were? Maybe the instruments and vo-
cals did sound synthetic in the studio—I
mean, we are talking Tom Petty here. Brit-
ton’s response was that as a musician, he
knows what drums sound like, what an am-
plified electric bass sounds like, what gui-
tars sound like. And what he’s trying to do
is make the master tape sound that way,
even if it doesn’t sound that way out of the
box. It’s a very different philosophy from
Hoffman’s at DCC, but as both guys are
turning out some of the most monstrously
pleasurable CD reissues on the market, I'll
leave the debate to rec.audio.nose.pickers
while I enjoy each company’s discs on their
own merits.

The high point of my visit, however, had
nothing to do at all with matters of remas-
tering philosophy. To demonstrate GAIN
2’s transparency versus MoFi’s original
GAIN A/D, Britton had set up a three-way
switcheroo so I could compare the sound of
an original master tape to the sound of it
fed through an A/D/A chain comprising
first the former GAIN system and then the

MOBILE FIDELITY
HAS A STUDER DECK

THAT’S BEEN MODIFIED
MORE TIMES THAN CHER.

new GAIN 2, both converted back to analog
audio with a custom-built D/A from Theta.

The master tape? Oh, nothing special—
just John Coltrane and Johnny Hartman!

In critical listening comparisons, GAIN 2
did sound closer to the sound of the master
tape than plain-Jane GAIN. It wasn’t a
night-and-day difference, but I heard more
treble air and detail as well as a more see-
through midrange. To my ears, the master
tape had the most sparkle on top, followed
closely by GAIN 2 and then the original
GAIN. I'll also add that, to my great sur-
prise, | heard differences between the direct
feed and each of the two different flavors of
GAIN. I've sat through careful listening
tests where | couldn’t reliably tell the differ-
ence between an A/DD/A and a master tape
or a live mike feed,
so | was surprised
that I could in MoFi’s
studio.

But really, who
cares about A/D con-
verters when you’re
sitting there in the
same room with the
original two-track
master tapes of Coltrane and Hartman, lis-
tening to the very source tape itself on a
high-end playback rig in an audiophile-
approved studio?! I'm here to tell you, it just
doesn’t get a whole lot better than this. I
kept asking Britton to roll the tape back so
could hear it again, and again, and again.
“So I can be sure of what I'm hearing,” |
told him. Man, oh man, you should’ve
heard it. I even rubbed my hand on the tape
box, hoping to score some vintage Coltrane
fingerprint oil. Definitely one of my all-
time audio-geek highs.

By the time you read this, Mobile Fidelity
should have its gold GAIN 2 disc of this
gorgeous-sounding recording on record
store shelves (UDCD 740). If you think
you’ve heard this session, whether on the
original vinyl or on the recent Impulse! 20-
bit remastered CD, you won’t believe your
ears when you spin the new MoFi. Even
with so many killer jazz reissues coming out
of the woodwork lately, Mobile Fidelity’s
remastered John Coltrane and Johnny Hart-
man stands out from the pack as something
truly special. For once, thank God, someone
threw megabucks worth of audio overkill at
real music. Thanks, Unkie Herb. A
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Aundio Catalog

At Cambridge SoundWorks we make uniqjue, critically-
acclaimed audio and video sound and music systems
designed by Henry Kloss (founder of Acoustic Research,
KLH & Advent). We sell them—along with components
from companies like Sony, Harman Kardon, Marantz
and others—factory-direct, with no expensive middle-
men. Call today and find out why Audio magazine said
we may have “the best value in the world.”
¢ Call toll-free - 8AM-Midnight (ET), 365 days a
vear-even holidays.
* Save hundreds on components and systems
from Cambridge SoundWorks, Sony, Marantz,
Harman Kardon, Panasonic, JVC and more.
* Audio/Video consultants will answer your questions
before and after you buy.
* 30-Day Total Satisfaction Guarantee on all products.

“The Best I've Heard."

Stereo Review

Model 88 by Henry Kloss combines a remarkable
AM/FM tuner, advanced electronic design, compo-
nent-quality amplifiers and a speaker system which
includes a built-in powered subwoofer. Also includes
aslim, easy-to-use remote, and two sets of stereo
inputs.” Audio calls it a “blockbuster.”

Introductoﬁr?‘li‘itlg? $19999
1-800-FOR-HIFI

 C AMBRID G EJ
SOUNDWORKS

Top Rated Audio Products...Direct From Our Factories

311 Neectham Street, Suite 104, Newton, MA 02464
Tel 1-800-367-4434 Fax 617-507-3194
Canada 1-800-525-4434 Outside US or Canada 617-332-5936
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Mix your life and make your own CDs with

the Philips ACDR 765 CD recorder —the first

A dual-deck CD recorder from the inventors
CD radio cassette recorder
of CD technology. Then play your CDs in
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L
five-speaker surround sound with the

. Philips audio shelf system— a full-
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ACDR 765 dual deck CD recorder featured system with a three-
CD changer and direct hook-up to
HiFiVCR and TV. For music on the move,
there's the big stereo sound of the Philips
CD radio cassette recorder and the Philips
personal CD player with 45-second elec-
tronic skip protection, so your music stays
steady—even when you aren't.

I've got to admit it’s getting better.

www.PhilipsUSA.com

© 1998 Philips Electronics
North America Corp.

Personal CD player pH I LI ps
Let make things bettor




HIS YEAR, THE LAST OF THE
MILLENNIUM, WOULD BE A
GOOD TIME TO FIND SOME
GREAT BARGAINS IN ANALOG
CASSETTE RECORDERS. IT’s

ALSO AN EXCELLENT TIME TO
SAVE BIG ON DOS COMPUTERS, BLACK-AND- by Danier KumMin
WHITE TVS, STEAM-POWERED AUTOS, AND
WASHBOARDS AND MANGLES.

THE HARD FACT IS THAT FOR SERIOUS HOME
RECORDING, THE CASSETTE MEDIUM (AND ANA-

LOG TAPE IN GENERAL) IS A “MATURE TECHNOL- '
OGY,” WHICH IS A POLITE WAY OF CHARACTER-
IZING ONE WHOSE DEVELOPMENT CURVE
RESEMBLES FrRancisco Franco’s EKG. To-
DAY'S R&D DEPARTMENTS—WHETHER IN

AMERICA, ASIA, OR EUROPE—ARE NOT SPEND-

ING MUCH ON CASSETTE REFINEMENTS, AND
EVEN INVENTOR AND PATENT-HOLDER PHILIPS
IS MOVING TWO-FOOTED INTO DIGITAL RE-

CORDING.

BEFORE BIDDING THE CASSETTE ADIEU, IIOW-
EVER, A TIP OF THE CAP: IT IS NOTHING SHORT
OF ASTONISHING JUST HOW ADVANCED CAS-

SETTE MUSIC RECORDING BECAME IN ITS 25-

YEAR LIFE. THE MEDIUM INHERENTLY SUFFERS
SOME POTENTIALLY CRIPPLING FLAWS, INCLUD-
ING EXCESSIVE BROADBAND NOISE, LIMITED
HIGH-FREQUENCY DYNAMIC RANGE, TROUBLE- -

SOME FLUTTER, A TENDENCY TO AVOID FLAT FRE-

QUENCY RESPONSE, AND SUBSTANTIAL NOISE
MODULATION. AND YET, WITH THE APPLICATION
OF BaAND-AID uPON BAND-AID, THE CASSETTE

EVENTUALLY REACHED REMARKABLE COMPE-
TENCE, THANKS TO THE TIRELESS EFFORTS OF
DECK MAKERS (MOST NOTABLY ADVENT, NAK-
AMICHI, TEAC, AND SONY), TAPE FORMULATORS,
AND DoLsy Lass.

BUT THE YEAR 2000 INDEED SIGNALS THE
START OF THE DIGITAL MILLENNIUM, AND THE
BATTLE IS ON TO DISPLACE THE 35-YEAR-OLD
COMPACT CASSETTE IN CONSUMERS’ HEARTS.
ATTENTIVE READERS WILL RECALL PHILIPS'S PHOTOGRAPH: ©1 99 8, Joun WILKES
OWN CONTENDER, THE DIGITAL CoMPAcT Cas-
seTTE (DCC), A CLEVER SUPERIMPOSITION OF
DIGITAL RECORDING ON THE CASSETTE'S PHYSI-

cAL DIMENSIONS. DCC FLARED BRIGHTLY—
AND BRIEFLY—ABOUT SIX YEARS BACK. TODAY,
THE HOME RECORDIST HAS THREE WIDELY AC-
CESSIBLE DIGITAL RECORDING FORMATS AT HIS
pisposaL: MINIDisc (MD), DiciTaL Aubpio
Tape (DAT), AND TWO FLAVORS OF CD-FOR-
MAT OPTICAL DISCs—CD-R anD CD-RW.
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magneto-optical system a
prerecorded M
ing MiniDisc

abandoning its

1 in favor of promot-
recordist-oriented medi-
um, specifically targeting it to cassette

users.

A quick MD recap: A MiniDisc is about
2% inches square, with a shuttered case
housing a inch disc. The mechanical
arrangement r rles a 3%2-inch comput-

er disk (another Sony development). Mag
neto-optical recording exploits laser heat to
maodify the polarity of a very-high-coercivi-
ty magnetic layer; on playback the recorded
deflect reflected laser light
just enough Lo permit the interpretation of
data bits. Re

impervious to ever

polarity chang

MiniDiscs are nearly

- magnetic fields,
though some lotal evidence suggests
partial erasu ssible L

fields.

very strong

A 74-minute al
proximately 160 1

MiniDisc stores ap-

of data, which
reflects its reduction of stereo audio data
from CD’s 16-bi Ise-code-modulated
(PCM) 1.4 m ond to just under
300 kilobits/second, a compr
just short of 5:1.

on factor
s proprietary percep-
ubbed ATRAC

oding), is in

tual-coding al
(Adaptive Tr

principle similar to
Dolby Digital (AC-
3) and MPEG-Audio
codecs, though dif-
ferent (particularly
from MPEG) in its
details. In playback,
MiniDisc hardware
funnels all data
through a large
memory buffer,
from which it is
reconstructed and
reclocked out as
CD-standard 16-bit
PCM. Since the disc
can thus be read
ahead by a comfy
margin, MD decks
can be made sub-
stantially jolt-proof,
an attribute that is
particularly exploit-

ed in the design of

RECORDINGS | .
CAN BE EDITED,
DIVIDED
INTO MULTIPLE
TRACKS,
REJOINED,
DELETED, AND
MOVED ABOUT
WITH TERRIFIC
FREEDOM.

machines were widely
agreed to be less-than-
sumptuous-sounding,
but the latest top-
of-the-line MD hard-
ware, which uses
ATRAC version 4.5,
another sonic
landscape altogether.
Even experienced lis-
teners find the newest
tflagship MD players
and recorders to be
very, very close to CD
quality on virtually all
programs, and audio-
philes who dismissed
MiniDisc five years
ago owe the format
another serious listen.

All MD recorders
implement the Serial
Copy Management
System (SCMS), a bit-

portable MD players. This same margin en-
ables MD players and recorders to use ran
dom-access data reading and writing to
disc. In other words, data is “burnt,” or
recorded, onto a MiniDisc noncontiguous-
ly, as disc space and multisession record-
ing/editing needs dictate. This means that

recordings can be extensively edited, divid-

-

Wi its internal
sampling-rate converter,
the Denon DMD-1000
MiniDisc deck can
record from various
digital and analog

solrces.

ed into multiple tracks, rejoined, deleted,
and moved about with terrific freedom.
From the start, Sony has carefully avoid-
ed characterizing MD sound as “CD-trans-
parent.” The ATRAC encoder has been
through four generations (all fully compat-
ible with all ATRAC decoders) since the for-
mat’s debut in early 1993, and each has de-
livered audible refinement. First-generation
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flag copy-protection scheme that limits dig-
ital dubbing to a single generation. (SCMS
is also required on consumer DAT and CD-
R/RW machines.) Unfortunately, SCMS
doesn’t care if that first generation is a dub
of a copyrighted CD or of your home-
recorded bagpipe concert; you still get only
one subsequent pure digital copy. What’s
more, even digitally dubbing MD does not
yield bit-replica copies; an MD deck’s S/P
DIF digital output delivers reconstructed
PCM, not raw ATRAC-encoded data. Copy-
ing from MD to MD thus involves ATRAC
decoding followed by another round of
ATRAC encoding. Conscquently, the im-
pact of copying more than a few genera-
tions (as you can via the analog inputs) is
reported to be substantial. Note that many
recent MD machines incorporate sam-
pling-rate converters that enable direct
digital dubbing of 48-kHz and even 32-
kHz sources, even though the MD format
is 44.1 kHz only.

ardware tor MD, both compo-

nent and portable, is currently

produced by at least cight major
manufacturers (Sony, Denon, JVC, Ken-
wood, Onkyo, Pioncer, Sharp, and Yama
ha), and pricing is quite aggressive. I’s rela-
tively easy to (ind blank discs at prices of
about $5 to $6 cach at retail and a mini-
mum of about $3 cach in bulk,



its may be bits, but where and
how they are recorded and
played can make a big difference.
CD-R and CD-RW technology
are living parallel lives: one in

the personal computer world

and one in consumer electronics. ——

|1

The underlying technologies are identical, but their
applications are anything but.

CD-R/RW combo drives, both internal and external, for per-
sonal computers are available from Hewlett-Packard, Ricoh,
Yamaha, and others. The combo drives cost about $450; CD-R-
only variants come at half, or less than half, the price and from
many more sources. Various models capable of writing CD-
R/RWs at twice or four-times normal speed and reading any
CD-ROM at 4X, 6X, or even 8X are on the street. All are mar
keted toward those who need to create CD-ROMs for archiv-
ing, distributing, or backing up computer data. But, combined
with very affordable CD-mastering PC applications (several are
available for Windows and Macintosh), any can also be used for
CD-R or CD-RW audio recording, free from the SCMS impedi-
ment. In practical terms this requires only a reasonably current
PC with a gigabyte or so of free hard-disk space. Many CD-
R/RW drives for PCs can, in fact, dub-audio CDs in real time via
“pass-through” from a second CD-ROM drive. Doing so, how-
ever, risks wasting an entire CD-R if, for instance, the process is
interrupted by any sort of glitch in the data flow, which might
be as seemingly innocuous as a screen-saver or calendar-
reminder. So most CD burners recommend “premastering” to
the hard disk.

The obvious attraction of burning your tunes at your desk

instead of in the listening room is the addition of a flexible data

drive to the office PC. But there’s another
equally powerful and far less ethical pull:
money.

This Pandora’s box opens because CD-R
and CD-RW blank discs are sold in two ver-

sions: as data discs and as audio discs. There

are only two important differences, both of
which stem from the Audio Home Recording Act of 1992. First,
“aﬁldio" discs contain a permanent, pressed-in data header iden-
tifying them as such; this must be present for any consumer-
model audio CD-R/RW recorder to aym #skecord mode.
Second, audio blanks ajso carry a royalty tariff, amounting to 3%
of their wholesale cost. This is distributed among artists and
publishers (based on record sales and airplay), under administra

tion by the Library of Congress, as compensation for losses
induced by digital copying.

Quick-thinking readers have doubtless surmised the inverse—
that data CD-R/RW recorders can dub audio CDs onto cheaper
“data” blanks—and have posed the obvious question: Once
finalized, would these recordings (CD-R for now) play on all
audio CD players (home, car, and portable)? The answer is yes.
But doing so would be a clear violation of copyright and, there-
fore, just plain illegal.

At this writing, audio CD-R blanks cost from $6 to $10 each
(depending on the brand, source, and quantity), whereas blank data
CD-Rs are routinely available for less than $3 each in any quantity
(or, if bought in bulk with manufacturers’ rebate coupons, as little as
$1 per platier or less). CD-RWs, by comparison, cost about $30 for
audio-coded blanks and bottom out at $13 for blank data discs. |
will observe without comment that these price discrepancies are far,
far, greater than the difference the 3%-of-wholesale Iome

Recording Act tariff should be expected to exact. D.K.

MiniDisc STRENCTHS

Low cost: Recorders are available for less
than $300 in both component and portable
versions.

*Unmatched ergonomics and random
access: Track-access speed matches Com.
pact Disc, with similar options for fast
search, random play, and programming.

Highly editable: With a MiniDisc re-
corder, you can delete, insert, and join or
break tracks, in the process recovering any
unused disc space. Start and end points
are easily trimmed, and you can reorder

tracks at no penalry in access speed or
smoothness.

‘Unparalleled portability: A playback
butfer gives MD superb jolt-proofing (jog-
gers and sky divers, take note). The combi
nation of digital quality and vest-pocket
size have made portable MD recorders a
popular choice among the live-concert
recording/trading set.

MiniDisc WEAKNESSES
*Uses data reduction: MD’s reliance on
ATRAC data reduction means that full
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transparency is never guaranteed (late-gen
eration models come very close). Data re-
duction makes generational losses unavoid-
able, even when you’re making digital
copies, which in turn makes MD less attrac-
tive for serious archiving.

*SCMS copy protection can limit dub-
bing options, even of originals.

*Blank discs are considerably more ex-
pensive than analog cassettes.

Overall, MiniDisc is best suited for dub-
bing commercial recordings for personal
use at home, in portables, and in the car



and for making casual live recordings. It is
least suited to pro-quality live recording.

DicitaL Aubpio Tare

igital Audio Tape is the finished
D evolution, circa 1986, of the ro-
tary-head “R-DAT” concept devel-

oped by an 81-firm conference spearheaded
by CD creators Sony and Philips. In 1981,
even as the CD itself debuted, the format
was regarded as a recordable companion to
the optical digital disc, but nearly a full
decade of legal wrangling over copyright
and digital dubbing issues ensued. As a re-
sult, DAT was largely relegated to pro audio,
where it remains an accepted standard for
digital mastering and referencing. Although
the DAT medium has not changed substan-
tially since its inception, it has benefited
from the advances in digital audio technolo-
gv engendered by CD’s great success.

A DAT machine is essentially a marriage
between a VCR and a CD player. Its minia-
turized, protected cassette, roughly 2 x 3
inches, encases a videotape-like formula-
tion that is 4 millimeters wide. DAT em-
ploys a rotating helical-scan head, identical
ir principle to a VCR’s, to achieve sufficient
writing density. On the playback side, a
DAT recorder is very similar to a CD player.

Though data is necessarily formatted differ-

ently, DAT’s standard-mode digital audio is
essentially identical to CD’s: 16-bit linear
PCM. (At least one manufacturer, Tascam
[Teac], now makes a semipro DAT deck able
to record 24-bit PCM.) Of course, DAT
decks also require record electronics, me-

tering, and analog-
to-digital conversion
for their input ends,
all of which intense-
ly influence ultimate
quality.

There are three of-
ficial DAT modes.
“Standard” handles
16-bit PCM, just like
CD but with a 48-
kHz sampling fre-
quency; all  DAT
decks include this
setting. Next, nearly
all DAT decks can be
set to record (or play)
at the CD-standard
44.1-kHz sampling
rate instead, permit-
ting digital dubbing
of CDs
requiring sampling-

without

rate conversion. (Pro
DAT decks include
44.1 kHz so that stu-
dio projects destined

DAT HAS BEEN
RELEGATED in_ the

TO THE WORLD
OF PRO AUDIO,
WHERE IT
REMAINS
AN ACCEPTED
STANDARD
FOR DIGITAL
MASTERING
AND
REFERENCING.

cam/Teac, and Sony)
produce relatively af-
fordable recorders.
All of the consum-
er models .include
SCMS copy protec-
tion (as noted above
“MiniDisc”
section). However,
tips on
SCMS on a number
of DAT models (by

simple key sequences

disabling

or turn-on/key com-
bos) are easily found
on the Web, and sev-
eral semipro mod-
els make it easily de-
featable.

Blank DAT cas-
settes have become
somewhat more af-
fordable. Available
lengths range from 16
to 180 minutes, but
pros tend to stick
with R-90s or shorter

for CD can be mastered at the final produc-
tion sampling rate.) Last, the original DAT
specification incorporates an optional,
long-play (LP) mode combining 12-bit
adaptive PCM (nonlinear coding)
with 32-kHz sampling in order to
double record time; in this mode,

Sony’s professional PCM-M1
DAT portable has defeatable
SCMS copy protection and

records at sampling rates of
48, 44.1, or 32 kHz.

. there’s a 15-kHz high-frequency

C with a solid handful of models

that includes several nifty, Walkman-sized
portables. On the pro side, however, sever-
al manufacturers (Fostex, Panasonic, Tas-

limit and a rather modest penalty
in dynamic range. A small minority
of today’s DAT machines offer the
LP mode.
urrently, only Sony offers con-
sumer-targeted DAT hardware,
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for important work. Bought right, 90-
minute DATs will run less than $6 per tape;
so-called data-grade DATSs can be consider-
ably cheaper but are not legal for home
recording of copyrighted material; that is,
you don’t pay the home recording royalty
when you buy them (see “Is Bits Bits?”).

DAT ADVANTAGES

*Sound: DAT is CD-transparent or better
(at the 48-kHz sampling rate). There is no
generational loss; DAT recordings can theo-
retically be duped (SCMS aside) indefinite-
ly without sonic penalty.

‘Standardization: DAT is the pro stand-
ard, so virtually any studio, broadcaster, or
other audio facility will be able to play and
record it.

*Live recording: DAT is the standard for
most live stereo recording, with archival
quality available in a number of portable
(and even some pocket) models. A number
have perfectly usable internal mike preamps
(though serious recordists usually bring ex-
ternal mike preamps). Sony makes an exter-
nal, battery-operated Super Bit Mapping
(SBM) add-on for use with its portables,
which can deliver near-20-bit resolution at
middle frequencies.



espite its current fascination with retro signal process-
ing gizmos and vacuum-tube microphones, the pro
audio world is also increasingly digital. A great deal of
production mastering takes place on DAT.
True, this work is usually done on professional
decks, but aside from their four-digit price
tags, confidence heads (an extra set that
enables off-the-tape monitoring), and time-
code capabilities, not all that much distin-
guishes these machines from far less costly consumer
and semipro models.
Several other pro-oriented digital recording formats
are worth noting, however.
Multitrack digital tape recorders have become all but

universal, in two basic flavors: Alesis’s ADAT format

digitally.

CPRIMTIE PRO 1D

up to 24-Dbit digital audio recording to any ADAT deck, using two
tape tracks per channel; on playback it can redither down to 16-bit
PCM for digital mastering destined for CD.

The Fostex FD-4
marries an analog mixer
to a four-track
digital-to-hard-disk
recorder. It will perform
cut-and-paste editing

The Fostex DMT8vI
is an eight-track

hard-disk recorder

which uses familiar S-VHS videocassettes, and Tascam’s

combined with an

DA-88 family, based on 8-millimeter videotape. Both
record eight tracks of 16-bit linear PCM onto affordable,
widely available videocassettes, each with CD-standard
quality. Of course, eight tracks are six too many for most
home recordists interested merely in archiving commercial
recordings or in creating casual live-event tapes. But for serious
live recordists who routinely use multiple microphones, these
machines are a powerful tool, as each feed can be tracked individ-
ually for subsequent mixdown, after the heat of the moment.

(And if that's not enough, multiple units of either system may be

The Tascam DA-88

uses an 8mm video
mechanism to digitally
record eight tracks of
16-bit linear PCM audio.
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synched via a
simple cable, ef-
tectively form-
ing 16-track, 24-
track, etc. recorders.) Alesis’s second-generation ADAT-XT20
machines even ofter 20-bit recording/playback. Equally interesting
to leading-edge recordists is Rane’s RC24A, a device that permits

Akai calls its DPS12 a
Digital Personal Studio.

It will mix and record
12 tracks of digital

audio to a hard disk.

eight-track mixer in

one console.

An increas-
ingly popular al-
ternative is a stand-alone, multitrack hard-disk recorder, offered
in various types and capacities by Akai, Fostex, Roland, and oth-
ers. Now available for well under $1,000 and yielding very
respectable CD-grade quality, these computer-based disk
recorders have a dedicated computer built into a table-
top, mixer-like console. All permit flexible multitracking
and overdubbing, with copy-paste editing, and many
include (some as an option) DSP mixing, signal routing,
and such effects as reverb, delay, and chorus. These
machines are intended more for the multitracking musi-
cian/producer of rock/pop music than for real-time
~ recording of live music. All record CD-standard, 16-bit

linear PCM except for Roland’s HD line of multitrackers,
which use a proprietary data-reduction system. Of
course, in all cases recording time is dictated by free
hard-disk space and how many tracks “wide” the record-
ing is; all (save the Rolands) run at about 5 megabytes
per track per minute.

Sony, Tascam, and Yamaha now all offer briefcase-sized, four-
track “porta-studio”-type multitrack recorders that store data on
data-grade MDs, using late-generation ATRAC data reduction. All
require more costly blank MD-Data discs (as opposed to ordinary
audio MDs) and feature overdub multitracking and mixing. Again,
all such models are more appropriate for the project musi-

cian/recordist than for live location recording. D.K.




*Many semipro models permit disabling
of SCMS copy protection for original
recordings.

DAT DiSADVANTAGES
«Compatibility: DAT tapes won’t play at
your friends’ homes (unless they are fellow
audio nuts) or on the road (unless you have
a DAT portable).
*Convenience: Track access and start/end

marking can be laborious and are also far

slower than on disc-based media such as
MD and CD-R/RW.

Longevity: As a magnetic medium, DAT
is subject to accidental erasure by stray
magnetic fields or damage from exposure
to excess heat. (DAT’s high-coercivity tape
formula is considerably more robust than
analog audio tape, however.) The archival
life of DAT tapes is unknown, though its
powerful error-correction system augurs
well. In DAT’s 10 years of existence, there
have been some reports of block-error-rate
(BLER) increases, but the same thing hap-
pens with manufactured audio CDs, too.
Under sensible storage conditions in the
home, a DAT recording’s life span is likely
to be somewhere between 25 and 100 years.

*Blank DATs are relatively costly.

*SCMS copy protection can limit dub-
bing options, even of originals (but see the
discussion of pro DATSs, above).

Clearly, DAT is great for live recording
and least suitable for compilation tapes for
car and portable use.

CD-R/CD-RW
ecordable Compact Discs have
long seemed the Holy Grail of
home recordists. But be careful

what you wish for: Both write-once CD-R
and erasable CD-RW have various quirks
and limitations that keep them from suiting
everybody.

CD-R was developed in the early 1990s
for write-once, read-many (WORM) com-
puter CD-ROMs, as codified by the Orange
Book II standards. The technology uses one
of two organic dyes in place of a manufac-
tured CD’s aluminized layer; a very power-
ful recording laser permanently burns the

Philips's CDR 870
records CD-Rs,
which play on
ordinary CD players,
and rerecordable
CD-RWs, which
currently play only
on CD-RW machines.

dye, inducing a color change that affects re-
flectivity enough to mimic a pressed CD’s
pits and lands. CD-R reflectivity character-
istics are different from those of manutac-
tured CDs, but CD-Rs retain readability
and acceptable error rates on virtually all
consumer audio (and CD-ROM) players,
with the possible exception of a few very
early models. Note, however, that few DVD
decks (except dual-pickup machines, avail-
able primarily from Sony and Pioneer) can

Pioneer's
PDR-555RW will
record, play, and
erase CD-RWs
and record and
play CD-Rs.

read CD-Rs because of wavelength incom-
patibilitics. What’s more, the documenta-
tion accompanying many DVD players
warns against playing CD-R/RWs because
of unspecified possible damage, but I am
unaware of any specific episodes.
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CD-R is, to reiterate, a write-once medi-
um: You can record but not erase. Audio
CD-R recording, however, is a two-step
process, the first being the actual burning of
audio data and the second being finaliza-
tion, the permanent marking of table of
contents (TOC) directory data. Audio can
be written in multiple sessions, and record-
ed tracks can subsequently be “deleted”
during any session before finalization, at
which point their addresses are simply re-
placed by a permanent auto-skip code {but
you do not recover the disc space of such
deletions).

CD-RW—Compact Disc-Rewritable—
was initially called CD-E (CD-Erasable). An
elaboration of CD-R technology, CD-RW
uses an erasable, phase-change material in
place of CD-R’s unidirectional dye layer.
The magic layer comprises a crystalline mix
of silver, indium, antimony, and tellurium
(Merlin would have been proud) with some
very particular behavior. When laser-heated
to a predetermined temperature (about
900°), it changes to a less reflective, amor-
phous structure. Applying a somewhat
cooler thermal cycle to the same spot
changes the material in that region back to
crystalline; another high-temp cycle reverts
it to amorphous, and so on.

D-RW discs can be recorded,
erased, and overwritten freely,
with essentially no limit (a thou-
sand or more cycles). However, in its CD-
audio mode the medium does not permit
random access, so in practical terms erasure
and rerecording are limited to the last track

or to the entire disc. (This is not true, of

course, of CD-RW data drives.) There’s an-
other catch: CD-RW discs are significantly
less reflective than even CD-Rs and thus are
unreadable by virtually all preexisting au-
dio CD players. CD-RWs do play on their
native recorders as well as on (projected)



new-generation audio CD and CD-ROM
players employing multiread pickups.
(These pickups, designed to comply with
the Universal Disc Format standard, are in-
tended to ensure interoperability between
all future CD-R/RW/DVD/ROM players
and drives. So far, only Philips and its asso-
ciated brands have committed to using
multiread pickups in their future consumer
audio models.) CD-RWs do play on certain,
seemingly randomly selected, models of
DVD players—but not, paradoxically, the
very dual-pickup designs that can play CD-

Rs! Confusing, ain’t it?

eyond their individual optical-disc
B specifics and their 16-bit linear

PCM, CD-format audio coding,
both CD-R and CD-RW recorder/players
are functionally identical to DAT recorders.
They have the same virtues and liabilities of
various A/D, D/A, and analog audio circuits
and topologies.

So far, only three manufacturers have of-
fered consumer recordable-CD hardware
(and none of them is Tandy, for all you
long-memoried readers). Pioneer offers a
selection of CD-R recorder/players in its
regular and Elite lines and at least one CD-
R/RW machine. Philips makes several CD-
R/RW decks—including a dual-well CD
player/CD-R/RW recorder that’s tailor-
made (and actively marketed) for creating
“mix” discs (compilations) from prerecord-
ed CDs; it even has a double-speed dubbing
mode. Marantz makes one CD-R/RW deck,
the DR700 [reviewed last issue], which is a
tweaked-up version of parent Philips’s top
model. All of the above include the SCMS
copy-protection system.

CD-R Assets

*Finished recordings are playable on vir-
tually any standard CD player—home, car,
or portable.

«All stand-alone audio CD-R recorders
also function as conventional CD players
with any commercial CDs.

Longevity: Despite some recent debate,
it appears that with reasonable storage pre-
cautions, CD-R recordings should outlast
similarly archived magnetic media by a sig-
nificant margin.

CD-R LiaBiLITIES
*CD-R recordings cannot be edited: Any
edits made before finalization reduce CD-R

Boru
WRITE-ONCE
CD-R AND
ERASABLE
CD-RW HAVE
QUIRKS AND
LIMITATIONS
THAT KEEP THEM
FROM SUITING
EVERY USER.

capacity, and once a disc is finalized, none
are possible.

*Before finalization, discs are playable
only on CD-R decks.

*CD-Rs won’t play on most DVD ma-
chines, except for dual-pickup models.

*The presence of SCMS copy protection
prevents second-generation (digital) dub-
bing, even of original material.

*Blank discs are still relatively expensive
(see “Is Bits Bits?”) and are not reusable;
hence they’re not very ecological.

*Because no CD-R portable recorders are
yet on the market, the format is not conven-
ient for live recording. (Additionally, no
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current models include internal micro-
phone preamps.)

More CD-RW Assers
*Blank rewritable discs permit deleting
the last track or erasure of a complete disc
for rerecohrding. The discs are reusable.
*CD-RWs may play on some DVD decks
and should play on DVD-ROM systems.

More CD-RW LiaBiLiTiEs

*CD-RWs typically will not play on cur-
rent CD players, only on forthcoming
(from Philips) multiread CD players and on
CD/DVD-ROM drives that adhere to the
new UDF (Universal Disc Format) pickup
requirements. Of course, CD-RWs play on
all CD-RW recorders.

+Disc erasure is slow; reformatting (re-
quired to rerecord a complete disc) can take
as long as 30 minutes.

+Blank CD-RWs are quite expensive.

CD-R/RWs are appropriate for archiving
LP and analog tape collections, archiving
and backing up DAT recordings, and com-
piling “mix” discs of CD tracks. They’re
least suited to live location recording.

f these three formats don’t seem like

enough options, just wait a few years.

Solid-state recording is already upon
us, in the form of Diamond Multimedia’s
no-moving-parts MP3 (MPEG-1/Layer-3)
player. As the cost of silicon memory be-
comes ever more like an asymptote to zero,
higher-performance options are sure to
arise. In the meantime, will traditional
home recording survive? Copying LPs to
cassettes to preserve them or play them in a
car is no longer necessary, and dubbing
commercial CDs for these applications
makes little sense given that affordable CD
players are available for every context. And
the cost of the blank tapes or discs is often
not far off the price of a second original.
More serious recordists, however, are find-
ing that our wealth of digital options makes
for exciting opportunities. It seems proba-
ble that anyone with a serious recording
bug will eventually end up with at least one
machine of each format: a DAT deck for se-
rious live sessions, a MiniDisc portable for
casual use and travel (and business dic-
tation), and—sooner or later—a CD-R
recorder to make universally playable
copies of original recordings.
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RGUABLY THE MOST TREATIVE

AFTEX HIS DEPARTURE), AND BEGAINED

AFTER THIS INTERVIEW. CaRvER CORPCRATION’S REMNANTS HAVE NOW BEEN
MOVEL IN WITH HIS LATEST CCMPANY, SUNFIRE, I SNGCHOMISH, WASHINGION.
Two COMMON “HREADS RUN THROUGH MOST CF BOB’S INNOVATIONS: THE URGE
TO D MORE WITE LESS (AS N THE SMALL BUT MIGHTY SUNFIRE TRUE SUBWO DEEES
aND THE CARVER MAGNET-C FIELID AMP) AND HiS COMPULSION TO DO IT IN TEE
MOST INTERESTING WAYS FOSSIB_E. TWO UNCOMMON COMPANIES NOW D€CUPY
HIM, CARVER AND SUNFIRZ HZ INTENDS TO MAINTAIN THEM AS SEPARATE 3RANTS
WITH SEPARATE MARKET PCSITIONS. “WS'RE DESIZNING SOME NEAT STUES =OR

CARVER,” HE ADDs.

Bog’s wirk. D12NA, WHO HELPED HIM EUILD CaRVER CORPORATION, CHIMED IN
EROM TIME TC TIME DURING THIS INTERVIEW.
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Which came firsi, you~ interest ir. eleztronics or
your irserest in rausice

They were simultaneous. My mother was a pi-
anist, znd my father was an engineer. One day,
when I vas very small my dad came home and
seid, “Bob, we’re going to see ou* vo:ces today.”

And so you saw an osc’lloscope.

Taat must have been it, because [ rzmember be-
ing abeelutely astonished that we could see a
vaice. On the way ovey, I said, “How can we see
our vokes? That’s not possible, Dad > And I re-

Photograph:

all grown
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TION, BoB CARVEE 1€ KNOWN THROUGHDUT THE INDUSTRY FOR HIS PLAY- L
FUL ATT-TUDE AND THE FANCIFJL NAMES HE’'S GIVEN HIS INVENTIONS.
VER THE YEARS, HE’S BUNLY THREE COMPANIES, LOST TWO (WHICH FADED RAPIDY
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AJDI®) DESIGN ENGINEER OF HIS GENERA-

ONE, CARVER CORPORATION, JUST WEEES

menber yel ing into the microphone to make |
the wiggl=s po bigger. I think that was tke Segin-
ning of itall.

When did ycu actually start doing elecaronies?
‘When } was a Cub Scout, I built a crystal radic.
But my first real interest in electronics was for
mocel aisplanes, radio control, so I bulta sys-
tem from & magazine. Then, wher stzreo
records came aut, I saw an article in a magazine,
“How To Build a Stereo Amplifier,” and 1 bailt
one. It didn"t work right; I must have bailt i1
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I had no money,
so I used a coffee can as the chassis

for my first high-powered amp.

wrong. The instructions weren’t very good. So I tried to build my
own without a set of instructions, and ultimately 1 got it to work.
From then on, I loved building amplifiers.

How powerful was it?

It probably wasn’t even 3 watts, but I thought it was a hundred. I
mean, it sounded great. [ had a single-ended 6AQ5 output stage.
Today, a single-ended 6AQ5 stage goes for about $15,000. Back
then, it could be built for less than $2.

But my first products were all solid-state. When I finally built a
commercial tube amp, at Carver—the Silver Seven—I did it as a
work of love.

Tube amps are fun to watch. Didn’t you once put a tube behind a lit-
tle window for that reason?

That’s my Sunfire tube preamp. It has three tubes behind a little
window. But the three tubes didn’t look good enough, so I put a
mirror behind them so it looks like six. Then I put mirrors on the
sides. From a certain angle, it looks like an infinite number of tubes.
And I'll bet it looks great in the dark.

Well, it didn’t quite, because the tube filaments didn’t light up
enough. I put little incandescent light bulbs behind each tube and

THE PHASE LINEAR 700 AMP WAS BoB
CARVER'S FIRST COMMERCIAL PRODUCT.

ran them at a low voltage so they’d have a warm glow. Now, in the
dark, it looks like there are a lot of tubes, a beautiful glow.

You once built an amplifier in a coffee can?

That circuit was the basis of my very first commercial amplifier, the
Phase Linear 700. But when I was designing it, I didn’t have any
money so [ used a coffee can as a chassis. Since [ couldn’t afford a
power transformer, I built it line-connected, which made it im-
mensely powerful and very light in weight. It put out so much pow-
er it was silly, and I managed to get it to the point where it didn’t
blow up.

Back then, McIntosh had a guy named Davie O’Brien who went
around the country running “Amplifier

SONIC HOLOGRAPHY, INTRODUCED IN
THE CARVER C-4000 PREAMP, WAS
CARVER'S MOST LUCRATIVE INVENTION.

Clinics” at hi-fi stores. They’d advertise it in the papers, and every-
body would take in their amplifiers. It was exciting to <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>