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Definitive’s New
BP2000 Brings

You the Ulti

mate

Listening
Experience!

“The first speaker [ have been able to audition in my own
famniliar surroundings that has given me that special thrill
that usually costs ten or more fimes its price to obtain.”

“Frankly, if circumstances
allowed, I would choose

these speakers for myself.”
—Julian Hirsch, Stereo Review

Speaker of the Decade

Now, with the BP2000, Definitive
literally reinvents the loudspeaker.
We have combined a six-driver dual
D’Appolito bipolar array with a
built-in (side-firing) 300-watt
powered 15" subwoofer. (Yes, a
complete powered subwoofer built
into each speaker!) The result is
extraordinary sonic performance
beyond anything you've ever heard.

Both music and movies are
reproduced with unequalled purity,
transparency and lifelike realism.
And the astounding high resolution
imaging and awesome bass impact
totally envelop you in sonic ecstacy.
They are an amazing achievement!

—Julian Hirsch, Stereo Review

The Ultimate Home Theater

In addition to being an audiophile’s
dream, the BP2000s are also the main
speakers in Definitive's AC-3 ready
Ultimate Home Theater System. This
astonishing system is absolutely the
finest sounding available. It recreates
a “you are there” spatial reality that
actually puts you into the soundspace
of the original cinematic action.

The complete system combines the
BP2000s ($1499 ea) with a C/L/R 2000
center ($650 ea) and BPX bipolar sur-
rounds (from $399 ea.). Of course, dual
15" powered subwoofers are already
built into the sleek BP2000 towers.
Truly the ultimate listening experience!
Visit your Definitive dealer today.

Definitive Technology+

The Leader in High-Performance Loudspeakersn:

Definitive’s complete AC:3 ready BP2000 Home Theater System 11105 Valley His. Dr.  Baltimore, MD 21117 « (410) 363-7148
is the perfect choice for ultimate music and movie performance.

CIRCLE NO. 7 ON READER SERVICE CARD

Visit us at http://www.soundsite.com/definitive.
See our dealer list on page 33
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audio gear. At finer audio stores. Call 1-800-67-SOUND.
| 3/ JENSEN®
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DVD IsWhere It’s At.

Toshiba IsWhere Its From.

If you've been reading about DVD, you've seen a lot of references to Toshiba. That's no
coincidence. Toshiba led the way in developing DVD technology. Technology that
includes a component video signal, which means a picture better than laser disc, and
“ three times better than VHS. Six discrete channels of Dolby® AC-3"digital surround
sound and up to eight languages. Multiple aspect ratios (16:9, letterbox, pan and scan).
And the versatility of multiple subtitles, camera angles and rating edits. All on one disc. So, if you enjoy being on the
leading edge of home entertainment technology, you know that DVD is where it's at. In Touch with Tomorrow
When you're ready to experience the brilliant picture and the extraordinary TO s H I BA
sound that DVD delivers, won't it make sense to get the technology from its
source? Toshiba is the source of DVD technology. And DVD is the future. e e
The Leader In Digital Video Technology
For more information on Toshiba DVD, call 1-800-531-3811.

http://www.toshiba.com/tacp

CIRCLE NO. 23 ON READER SERVICE CARD



s recently as 13 years ago,
launching a new audio or video
format was relatively
straightforward, if not necessarily
easy. The record industry’s initial
support of the Sony/Philips
Compact Disc was reluctant

and often inept, but it wasn’t actively

obstructive. Things have gone pretty

consistently downhill ever since.

The trouble started with DAT (Digital
Audio Tape). Partly out of fear and, I think,
partly out of opportunism, the recording
industry pounced on DAT as an
instrument of piracy. The labels protested
that DAT’s ability to produce digital clones
of CDs was essentially a license to steal,
leading directly to serious fiscal injury both
to artists and to the record companies that
distributed their wares.

The fear is real enough. The record
industry has never much liked home
recording equipment, regarding it
primarily as a means for people to get
copies of commercially distributed music
without paying for it. DAT was therefore
regarded as a particularly severe threat,
because of the quality of the copies it could
make; but it was at the same time the first
good opportunity for the labels to try to
plug the perceived hole in the dike.

The ensuing political fracas so crippled
the format’s faunch that DAT never had a
chance to become a significant consumer
product. Bloodied by the experience,

the audio industry subsequently chose to
cut a deal with the record industry that
paved a clear road to the launch of DCC
and MiniDisc, compensating artists and
labels for presumed losses and making

the recorders somewhat more inconvenient
to use than they might otherwise have been.

It appears that every future format that
can record digitally or that lends itself to
being copied digitally will be subject to
some such painful, protracted negotiation.
We see it now in the case of DVD (see
“Spectrum” in this issue). Movie studios
are at least as uptight about home
recording as the record labels. (The Motion
Picture Association of America brought
suit years ago over the recording capability
of Betamax VCRs—without success,
thankfully, but at great expense to Sony.)

INSE FORE-WORD

And since the cooperation of the studios is
essential to DVD’s success, the electronics
industry will once again bow to pressure
and build in copy-protection features.

Just as with the Serial Copy Management
System (SCMS) built into digital audio
‘recorders, the DVD copy-protection system
will not be particularly onerous to many
people. Most, in fact, probably will never
realize it exists, which just shows how
pointless the whole exercise really is. I think
these schemes actually harm the software
providers, in fact, because the rationale
behind them is so flawed.

Consider this comment by Phil Pictaggi,
senior vice president of operations and
business development for MCA/Universal
Home Video, regarding DVD: “It would
make good sense to not allow consumers to
make a copy of the product. That would
cut our software business in half if we let
each consumer make one copy.” What a
bizarre, preposterous idea, yet I have little
doubt that Mr. Pictaggi believes it with all
his heart. How many people really will buy
multiple copies of a movie if they can’t
make convenience dubs? Almost none,

I think—no more than would buy one
copy of a CD for home and another for

a car or portable player if deprived of

the ability to make a cassette dupe. Nor will
there ever be enough people running off
copies of DVDs for friends to make any
noticeable dent in studio revenues.

I have no way of proving it
(unfortunately), but [ suspect the truth is
exactly the opposite—that making DVDs
hard or impossible to copy will actually
reduce studio income, because it will
reduce the value of the discs to consumers.
Just as a CD is worth more to me if I can
make a copy for my car, so a DVD may
be worth more if I can make a copy for
my three-year-old. Lower perceived value
almost always translates to lower sales.
Everybody would be happier if Hollywood
and the record industry understood

that better.
/ J
/ 4
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Every litle bt

In our never ending quest for
reproducing the fine quality of a
live performance, we took our award
winning and critically acclaimed
GCD-600 and made it a bit, actually
four bits, better.

We added the latest Burr Brown
20-bit ladder-type D/A converter -
the same one used in our GDA-700
separate Digital-to-Analog converter. The result is
a level of sonic performance usually reserved for stand
alone D/A converters and C/D transports.

But that’s not all we did. To achieve the lowest
levels of noise and distortion, our GCD-700s analog
section features the same Class A amplifiers we use in
our top-of-the-line GFP-565 preamplifier.

The GCD-700 also boasts a superior power supply

ﬁ%@@%ﬁxalulﬂi

Introducing
Adcom§

GCD-700
CD player.

with two transformers. One for
the analog section and one for
the digital section, each housed on
separate circuit board assemblies
to eliminate EMI and RF interference.
By now you’re probably asking
yourself, “How good
does it really sound?”
Let your ears be the
judge. Visit your Adcom dealer for a
demonstration of this remarkable new
player. You'll discover that the new
GCD-700 sounds exceptional and is
sensibly priced. What else would you
expect from a component that is every
bit pure Adcom?

ADCOM

details you can hear
11 Elkins Road, East Brunswick, NJ 08816 U.S.A. (908) 390-1130 « Distributed in Canada by Pro Acoustics, Inc. Montréal, Quebec (514) 344-1226  © 1995 ADCOM

CIRCLE NO. 1 ON READER SERVICE CARD
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Why Second Best?

Listen to your favorite symphony in a world-
class performance hall and you’re listening
to the ultimate music “system” Nothing
sounds better.

In developing the advanced technologies
behind the Lifestyle® 901 music system,
we recognized how important the hall’s
acoustics were to the quality of sound. So
our research began there.

Ata live concert you hear unsurpassed clar-
ity. Music comes to life when this clarity is
combined with the spaciousness of sound
reflecting off the walls, floor and ceiling,
Instruments sing. And voices dance.

Our goal was to develop a complete, easy-
to-use audio system that re-creates the
clarity and spaciousness of a live concert
more accurately than anyone ever had.
Introducing the Lifestyle® 901 music system,
engineered to sound second only to live,

Call for our booklet and to find out where

you can hear the best audio system from the

The Lifestyle 901 Music System
Only ILive Sounds Better.

most respected name in sound.

1.800.444.BOSE Ext. 749

Our research began in concert halls, to
make sure the sound of the Lifestyle” 901
system was second only to live. Compare
it to the largest, most expensive audio sys-
tems you can find.

21996 Bose Corporation [N96352

Exclusive Bose Direc/Reflecting” speaker
technology reflects sound off the walls of
Yyour room to re-create much of the con-
cert hall spaciousrress and emotional
impact of a live perfermance.

Nine full-range Bose HVC drivers per speak-
er, rather than conventional woofers and
tweeters, provide new standards for Jife-
like clarity and bass that are unmatched
by conventional systems.

Fully integrated system electronics ensure
optimum performance. Includes a brush-
ed aluminum music center with built-in
AM/FM tuner and six-disc CD changer.
Rernote works through walls.

TS

Better sound through researche
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HDCD: Lip-Smackin’ Good?
Dear Editor:

I have been a professional audio engineer
for over 25 years. During my career [ have
recorded many different artists, including
Leonard Bernstein, Neil Young, Linda Ron-
stadt, Cat Stevens, Kansas, Dobie Gray,
James Taylor, Joni Mitchell, and Crosby,
Stills, Nash & Young. T have also worked as
mastering engineer for recordings by Mark
Knopfler, Garth Brooks, Wynonna Judd,
Faith Hill, and Nanci Griffith, among oth-
ers. In all, my ability to hear has earned
more than 400 gold and platinum albums
and more than a few Grammys.

Given that background, T am appalled by
your editorial comments on HDCD in
April’s issue. For you
to say there is noth-
ing wrong with digi-
tal audio as we know
it today indicates to
me that you have nev-
er heard an original
analog music source
the
source fed through
today’s best A/D and EEREEE
D/A converters and then compared that

compared to

same source fed through an HDCD en-
coder/decoder. For you to further say that
HDCD recordings sound no better than
other recordings made without the process
has no basis in fact.

Case in point: Mark Knopfler’s new al-
bum, Golden Heart. Knopfler and Dire
Straits have sold more than 89 million al-
bums. Knopfler is extremely particular
about his albums’ sonic integrity. Golden
Heart was recorded and mixed to analog
during a two-year period. When it was
completed, several different masterings
were done to ensure the best possible trans-
fer to digital. I mastered the album from
half-inch analog masters, using an HDCD
encoder to convert first to 20-bit and then
to 16-bit. Another very well-known master-
ing engineer took the same tapes, converted
them to 20-bit using his best A/D converter,
and then converted down to 16-bit using a
well-known dither processor.

Both Knopfler and Chuck Ainlay (co-
producer and engineer for the project)
picked the HDCD version as sounding
more like the analog source. They made
these selections when using their own sys-
tems, with nc HDCD decoding! HDCD
sounds more accurate than a conventional
recording of the same source, even when
played back undecoded. Period. Even when
listening to standard and HDCD-encoded
reference CDs of the same material on a $50
(headphones included!) CD player, you can
hear that the HDCD process is more accu-
rate. What are you listening to?

As someone who has spent his career in
search of sonic neutrality, it is simply be-
yond me how you came to your conclu-
sions. I'm willing to
invite you to my facili-
ty for blind A/B com-
parison tests to prove
what I have said.

Although I work at
the mouth of audio
and am able to see
what’s on the plate
and taste its delicate
nuances on my palate,
your dilemma is that you work at the other
end and can only guess at what the mouth
has eaten.

Denny Purcell
President, Georgetown Masters
Nashville, Tenn.

Author’s Reply: The essence of Mr. Purcell’s
brief seems to be that he is an expert and
has made lots of records that were very
popular. To the best of my knowledge,
record popularity is not correlated with
sonic fidelity.

What Mr. Purcell is up to here is the ven-
erable endorsement game. This may not
work on people old enough to remember
when movie stars endorsed cigarettes, but
the basic idea is that because someone fa-
mous praises some product it must be
good. Fine. But the only thing really known
is that the person promoting the product
says that a celebrity likes it—nothing more,
and hardly rigorous proof. My article in the
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April issue provided quantitative evidence
that HDCD encoding introduces substan-
tial signal alterations; Mr. Purcell tells us
that some rockers think the result sounds
more like the original than conventional
digital copies, which my results indicate
should be more accurate. Perhaps they sim-
ply like the HDCD sound.

In my experience with HDCD, it is less
likely to alter pop material detectably or do
audibly offensive things such as modulate
noise floors. I suspect that “dry” studio en-
vironments are easier for HDCD to process
than live ones and that the absence of com-
plex reverberation, coherent phase infor-
mation, and real instruments may enable it
to perform as well as (but not discriminably
better than) standard procedures. Since
there is no “reality” in these studio record-
ings, there is less to distort. To me, this is the
difference between a walk in the park and a
trek across Africa: Park competence does
not extrapolate.

Of course, the ace in the hole is the Test-
Masters comparison CD (offered in the May
issue), on which HDCD’s alterations of piano
timbre and room ambience should be clear
to just about anyone. In preparing the Test-
Masters CD, two engineers involved heard
the master tracks, each on his own system.
One said the HDCD-encoded version
sounded “smarmy”; the other noted that
HDCD altered the Steinway grand’s timbre
and dynamics. To say the least, not all engi-
neers who have heard HDCD regard it fa-
vorably. TestMasters is the only recording
available that allows direct comparison of
standard digital and analog recording media
with HDCD, as well as various analog and dig-
ital methods to each other. And no one has
to go to Nashville to hear it.—D. W. Fostle

Editor’s Reply: Regarding my comments in
“Fast Fore-Word,” I didn’t say there is noth-
ing wrong with digital audio as we know it
today. But with properly designed and op-
erated equipment, we're down to very sub-
tle stuff, at worst. Yet there is prejudice
abroad that current standards enforce sig-
nificant audible degradation and that much
longer data words and much higher sam-
pling rates will be required to completely al-
leviate the presumed ills. (Ironically, the
greatest champions of this view hold up the
LP as a standard of comparison—a medi-
um that struggles to approach and never



Sure, it’s nice to be hailed as a “benchmark?
———— INPUT R~ ————— INPUT L —————
BALANCED BALANCED

But what, exactly, does that mean? Well, let’s

UNBALANCED UNBALANCED

. z read the quote in context:
DOECHD) - i ‘ “While the HCA-2200" has virtually
2 Y/ 8 unlimited brute power, it has enough finesse

STEREO
to let the music come through largely

unscathed. Over the last six months it has
“The HCA-2200" has dll the features and flexibility proven, with a variety of speakers in both

any audiophile could want...} notes Stercophile. my listening W ST N e —1
product against which other amplifiers can be measured. If an amp of equal or greater price isn’t at least
as good as the HCA-2200", it doesn’t cut it.”

It’s clear that Mr. Stone has discovered the virtues of our amplifier. And while we’re pleased he

found the process so enjoyable, we aren’t surprised. It’s all part of our design philosophy, whose essence
he captures nicely when he says, “...a middle-class audiopbhile like myself no longer has to take out a

second mortgage on his house to afford a musically satisfying amplifier.”

¢ __.A BENCHMARK
PRrRoDuUCT AGAINST WHICH
OTHER AMPLIFIERS CAN BE
IVIEASURED.”’?

— STEVEN STONE, STEREOPHILE, VOL. 17 NO. 3, MARCH 1994

But what did surprise us, as well as flatter us, was being thrown into the ring with $12,000
monoblock behemoths. The result of this apparently absurd comparison? Not carnage, but rather: “...the
Parasound HCA-2200" gives them all a run for the money, and even beats ‘em in flexibility and price.”
He continues, “...a pair of HCA-2200"s performed with Apogee full-ranges on a par with a pair of
Boulder 250 AEs and four VTL Deluxe 300 amps.
Dynamic impact and attack were excellent...Compared
to the VIL300, the HCA-2200" had a greater sense of
extension...”

Enough quotes. It’s time to experience one yourself.
Just visit your local Parasound dealer and learn that

“benchmark” is the expert’s way of saying you don’t have T

“ ...prodigious bass output and sense of unlimited power
and effortlessness; says Stereophile. And no wonder. It
on that. . delivers over 90 amps of peak current per channel.

PARASOUND

affordable audio for the critical listener
Parasound Products, Inc. 950 Battery Street, San Francisco, CA 94111  415-397.7100 o Fax 415-397-0144

to break the bank to get the best. And you can quote us



achieves the degree of neutrality and trans-
parency routinely delivered by CD, with its
meager 16-bit words and 44.1-kHz sam-
pling frequency.) I agree that moving to an
18- or 20-bit standard would be desirable to
accommodate recordings (few in number
today) that can actually make use of the
wider dynamic range, but going beyond
that seems unnecessary and impractical.
A/D converters with true 24-bit resolution,
for example, probably are not even possible,
and though sampling rates could easily be
doubled to 88.2 or 96 kHz, I see no con-
vincing evidence that this would do any-
thing but chew up disc space. So it has al-
ways appeared to me that what HDCD
promises is to get us partway to a goal of
dubious worth. Obsessing about phantom
problems simply distracts people from the
real, if more difficult, ones that remain in
improving audio reproduction.

As it happens, I recently attended a
demonstration of Sony’s new Direct Stream
Digital (DSD) recording process at the Sony
Music studios in Manhattan. (DSD is a
high-data-rate delta-sigma, or bitstream,
system.) We were able to switch between a
live feed from musicians playing in the stu-
dio and that feed passed through a com-
plete A/D and D/A cycle via either the DSD
process or conventional 20-bit, 48-kHz
conversion. Auditioning was over a pair of
Wilson WATT/Puppy
speakers set up in the
control room. With
careful, level-matched
switching, [ could hear
absolutely no differ-
ence among the three.
One of the other two
listeners, who does
extensive live record-
ing of his own, con- 4 :
curred, and the other said that he some-
times thought he might possibly be hearing
some tiny differences. It is possible others
might hear something I missed, and that is
something we hope to investigate more
thoroughly in the future. But these results
are consistent with my previous experience
in such comparisons and with another con-
ducted at the same session using an analog
master tape as the source. Which leads me
to wonder about the conclusion Mr. Purcell
attributes to Mark Knopfler: If an HDCD-
encoded transfer actually did sound closest

to the original, however implausible that
might be, it would seem to suggest that a de-
coded playback would sound less like it. At
least it does to me, since I have no trouble
hearing the difference between decoded and
undecoded playback of HDCD recordings.
We have requested an HDCD encoder
from Pacific Microsonics to perform the
comparison Mr. Purcell suggests.—M.R.

Reissues an Issue
Dear Editor:

In D. W. Fostle’s “19 Bits in a 16-Bit
Sack” (March), particularly the section
“The Real World of Reissues,” the author
describes the Sony Mastersound Compact
Disc reissues as “the most amazing mani-
festation of noise tolerance.” He goes on to
put down the sound of three CDs in the se-
ries: Miles Davis’ Kind of Blue, Dave
Brubeck’s Time Out, and Bob Dylan’s
Blonde on Blonde. He compares the better
sound to colerizing movies. This implies
that old recordings could not have sounded
good when they were originally made. He
says they are remixed.

The real reason for the new sound is that
the master tape is used in making discs for
this series. (Hence the name “Master-
sound.”) And in the case of the Davis and
Brubeck albums, there is only so much you
can remix on a three-track tape. Even
though it says “Digi-
tally remastered from
the original analog
tapes” on the original
CD versions of the
jazz albums, it doesn’t
mean that they were
made from the master
tapes. And even if they
were made using the
masters, those record-
ings are the ones that have processing, not
the Mastersound editions.

In a brief interview in your magazine
(“Classic Jazz Remasters,” July 1994), Sony
recording engineer Mark Wilder said,
“Around 1984 to 1987, many CDs were re-
mastered with a high-frequency roll-off
(treble cut). . .a destructive process.” Wilder
said that Brubeck complained about the
sound of his early remastered CDs. Well, if
Brubeck says that the old version didn’t
sound right, what gives Fostle the right to
say that the old version is correct? So the
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noise was originally there, not added from
equalization attempting to mimic the tonal
balance of new recordings.

I can’t imagine that the Miles Davis disc
is any different. The higher level is probably
because the original disc was not fully mod-
ulated. And there is more range because of
lack of processing on the Mastersound edi-
tion than was on the original. Fostle should
learn what music really sounds like.

Martin Meluccii
Lodi, N.J.

Author’s Reply: 1 neither claimed that the
older versions of the CDs were necessarily
correct (though they sound to me more like
the original vinyl issues) nor said that the
old recordings could not have sounded
good when they were originally made. The
point of the colorization comment was that
the new CDs sound different from the old
ones primarily, and perhaps exclusively, be-
cause of different equalization, not the use
of 20-bit digital masters or noise shaping in
the 16-bit CD transfers for the new releases.

Regarding the application of a treble cut
in the mastering of the original CDs, the
spectra of the ones examined show no evi-
dence of that below 21 kHz (where the anti-
aliasing filters on the A/D converters used
for them kick in). But evidence for a treble
boost in the Mastersound releases can be
found in Fig. 8 on page 36 of the March is-
sue. The gentle downward slope of the old
Miles Davis CD’s noise spectrum is charac-
teristic of tube-type microphones, electron-
ics, and recorders and is also found on oth-
er recordings made with such equipment.
Solid-state gear typically exhibits a flat
noise spectrum. The rising noise spectrum
of the Mastersound Kind of Blue indicates a
treble lift, particularly with respect to what
one would expect from a recording of that
era, when all the equipment used tubes.

What’s odd about the level difference be-
tween the two Kind of Blue CDs is not so
much that there is one, but that it is not
consistent. Over the period shown in Fig. 9,
the difference varies from nearly none to al-
most 3 dB. That is not simply a change in
overall modulation level. —D.W.F,

A Good Bit
Dear Editor:

Kudos to Audio for D. W. Fostle’s fine ar-
ticle on noise shaping (“19 Bits in a 16-Bit
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KEVLAR® IS USED IN BULLET-
PRDOF VESTS AND HIGU-END
B&W LOUDSPEAKERS LIKE THE
LEGENDARY B&W MaTrIXx 801
AND CELEBRATED SILVER
SIGWATURE. ITS MASIC LIES IN
ITS ABILITY TO ELIMINATE THE
EFFECTS OF RESONANCE AND
STANDING WAVES. ESPECIALLY
IN ZRITICAL MID-RANGE FRE-
QUENCIES. SO ALL YOU JIEAR

[S 2URE, UNCOLORED MUSIC.

elobal jazz grooves (CD)
forinfo: 312:880.5379 fax
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is reason enough to choose the new B&W 600 Series.

After all, Kevlar has always been the standard

in B&W’s best and most expensive
loudspeakers.

But that’s just thesstart of our bullet-
proof argument. Becpuse B&W’s top-gun
engineers loaded a barrage ol technical
innovations into anentire famly of
affordable, high performance speakers—
the B&W 600 Seriés.

Our metal dome tweeters—horrowed
from the Matrix 801s — provide near-
perfect response to well beyond audibility.

Beveled cabinet edges and solidly
hraced enclosures minimize box
resonance and the elfects of dilfraction
for truly transparent sound.

Gold-plated speaker terminals allow for
biwiring to reduce component cross-talk.

You can choose from a full line of
speakers ranging from bookshelf to floor
standing, center channel to surround
sound, even an active subwooler.

Prices stdrt at just $400 a pair.
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Call 1-800-370-3740.

The new B&W 600 Series

B&W Loudspeakers of America,
54 Concord Street, North Reading, MA 01864
tel 1-800-370-3740 fax 508-664-4109
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Sack,” March). It’s a comprehensive yet
clear explanation of a very interesting ap-
proach to noise control in mastering.

As a consultant to the music industry,
I’'m sure I'll find this article a useful refer-
ence for some of my client artists.

Chris Stimson
Miraloma Music
San Francisco, Cal.

NuReality Sets In
Dear Editor:

I’d like to comment on two points John
Sunier made in his “Auricle” review of
NuReality’s Vivid 3D Theater SRS proces-
sor (April).

First, you can’t encode SRS through the
loop jacks on the rear of the processor, as
was suggested. You can encode if you're
taping from another input on the receiver
or preamp and SRS is engaged in the tape-
monitor loop.

Second, Sunier experienced exaggerated
bass with the Vivid 3D Theater’s “Mono”
setting, as well as timbral changes on
recordings he listened to on a high-quality
system in the processor’s “Stereo” mode.
SRS Labs has addressed these issues, and
NuReality is changing production to imple-
ment the circuit improvements from SRS
Labs.

Jim Mercer
NuReality
Santa Ana, Cal.

Dear Editor:

As president of KAB Electro-Acoustics,
an East Coast representative for NuRealty’s
Vivid 3D products, I'd like to comment on
John Sunier’s “Auricle” review of the Vivid
3D Theater SRS processor. First, a correc-
tion: The “bare-bones computer multime-
dia model” Sunier referred to is not the
Vivid 3D Plus but the Vivid 3D ($59.95).
The Vivid 3D Plus ($79.95) is perfect for
home stereo applications, as it has all the
necessary controls (“Level,” “Center,” and
“Space”) and RCA connections. There are
other models between these and the
$249.95 Vivid 3D Theater that have unusu-
al features. The Vivid 3D Studio, for in-
stance, has an ambience display and a built-
in 20-watt amp. With the Studio model and
a couple of monitor speakers, you could
create a stand-alone home theater system
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for less than $300. Line outputs let you add
a powered subwoofer if you like. No sur-
round or center speakers or wires, wires,
wires!

Our experience shows that the Vivid 3D
must be the first device in a chain. Tone
controls should be left flat. Other proces
sors, such as the BBE Sonic Maximizer or
the Aphex Aural Exciter, must follow the
Vivid 3D. Because the process works only
on the L - R signals, it is important not to
disturb the phase relationships of the main
L and R. Also, large amounts of phase shift
between bass and mid-bass drivers may re-
sult in some coloration in the crossover re-
gion. This, however, is an artifact of the
loudspeaker. When attention is paid to
these details, switching the Vivid 3D in and
out of the loop shows hardly any timbral
alteration.

I disagree with the reviewer that high-
end systems won’t benefit from the Vivid
3D. Any device that gets the ambience out
from between the speakers and into the lis-
tening room is a plus for any hi-fi system.
The Vivid 3D adds the perception of space
to the already important soundstage ele-
ments of image and depth. Now one can
hear the room the recording was made in. If
that’s not an elusive audiophile goal, then I
guess | don’t know what is.

Kevin A. Barrett
President, KAB Electro-Acoustics
Plainfield, N.].

Author’s Reply: We weren’t furnished any
information about the NuReality Vivid 3D
Studio model, which is why it wasn’t men-
tioned. If you really mean that the Vivid 3D
unit must be the very first device in the
chain, I think you will find you have no
sound whatsoever! If you mean the first af-
ter the tape-out feed, that is, in fact, how I
connected it.

We’re on the same wavelength as far as
feeling that it is a good step to extract the
natural ambience from a stereo signal and
put it out into the room, increasing the
sense of space. Where we disagree is on
whether or not the SRS process shows
“hardly any timbral alteration.” My ears tell
me that statement could be made about the
Spatializer process (see “Auricle” review in
this issue) but not about the SRS approach,
at least not in the several components using
it that I have heard.—J.S.
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INTRODUCING. ..

PARADIGM® REFERENCE
SPEAKER SYSTEMS

A new high-end speaker division, dedicated to providing the
highest standard of technological design excellence, and
deliver absolutely breathtaking sonic performance!

¢ . & ith years of design expertise and a state-of-the-art in-house
V\/ R&D facility, Paradigm engineers and acousticians set out
to build the world’s finest speakers, regardless of cost! The result
is Paradigm Reference...electrifying and eminently satisfying high-

end speaker systems that bring you closer than ever to the
live event!
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And, while this stunning performance heightens the sheer
enjoyment of music, it is equally important for the best in home
theater sound, especially now with the arrival of digital AC-3.

We invite you to visit your nearest Authorized Paradigm Reference

Dealer and experience this astonishing new reference standard in
music and home theater sound for yourself!




' PARADIGM® REFERENCE
y w THE ULTIMATE IN HIGH-END PERFORMANCE FOR MUSIC AND HOME THEATEP™

For more information visit your nearest Authorized Pavadigm Reference Dealer or write:
Studiol20 Studiol60 Studio/80 Stuediol 100 Esprit/BP Eclipse/BP LCR-450 CC-450 ADP-450 AwdioStream, MPO Box 2410, Niagara Falli. NY 14302 (905) 632-0180
ipolar Bipolar Lefi/Center/Righs  Censer Channel Surround In Canada: Paradigm. 101 Hanlan Rd., Woodbridge, ON L4L 3PS (905) 850-2889




u sing eight 65508 tubes in
its output stage, the Sonic
Frontiers Power 3 delivers

220 watts at 1% THD. The circuit
is tully balanced, from input to
output, with a cross-coupled
input/driver stage directly
coupled to the output tubes.
Balanced, unbalanced inverting,
and unbalanced noninverting

inputs are provided, and

the output tap can be
configured for 8-, 4-, or 2-ohm
loads. Rated damping factor

is greater than 50; power
bandwidth is 15 Hz to 60 kHz
(+0, -0.5 dB), with -3 dB points
at 5 Hz and 120 kHz.

Price: $8,995 per pair.

For literature, circle No. 100

ATT Six-Channel Amp
On the front of Amplifier Technologies” AT1506,

six pairs of LEDs show the status of each of its six

AMC

INTEGRATED AMP

L

Delivering 30 watts per channel
in Class A, AMC’s CVT 3030a
integrated amp uses a tube ouput
stage, with FETs elsewhere in the
circuit. The design is modular,
allowing the phono input stage
to be replaced by an optional
D/A converter module. Prices:
With phono stage, $999.95; with
DAC module, $1,099.90.

For literature, circle No. 101

channels. Each channel is a separate module, removable
for easy servicing or replacement. Power is rated at
150 watts per channel into 8 ohms or 225 watts per
channel into 4 ohms. Channel bridging enables the
AT 15006 to be used as a six-, five-, four-, or three-
channel amplifier; bridged operation delivers 450 watts
per channel pair into 8 ohms. Other specifications
include power bandwidth of 3 Hz to 50 kHz,
response from 20 Hz to 20 kHz (+0, —0.25 dB), and
distortion of 0.03% or less at rated output. Four- and
two-channel versions are also available.
Price: $1,995.
For literature, circle No. 103

FISHER A/V AMP & SPEAKERS

Xtant Car- Subwoofer Am
M=

Designed to power car
subwoofers, the Xtant 1001d
amplifier delivers 1,000 watts
from Class-D circuitry whose
high efficiency is kind to car
clectrical systems. The trade-off
for Class-D operation is rated
frequency response of only 5 to
500 Hz, +3 dB, still plenty wide

enough for subwoofers.

Plug-in modules set the
frequency and slope (12 or

24 dB/octave) of the built-in
crossover, and optional modules
can provide balanced-line input
and one-band parametric EQ.
Price: $1,099.

For literature, circle No. 102

The Fisher ASR-M47
ampilifier incorporates
Dolby Pro Logic decoding
and comes with one
center-channel and two
surround speakers, as well as
a remote control. lts amplifier
delivers 15 watts continuous
to the center channel and
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the same to the surround
channel; the ASR-M47's
speakers have 4-inch drivers.
The decoder section has

Pro Logic, phantom, and
three-channel modes pius
two surround simulations.
Price: $199.95.

For literature, circle No. 104
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WHAT'S NEW

The PSB 1000 has two
6Y2-inch woofers, one operating
up to its 2.2-kHz crossover while
the other reinforces the lower
bass and then rolls off. This
arrangement is said to combine
the open sound of good two-way
systems with the dynamics and
deep bass of three-way designs.
The tweeter dome is between
the two woofers, for good
vertical dispersion and imaging,
The tweeter’s low-frequency
response is enhanced by a cavity
beneath its surround. Frequency
response is 45 Hz to 20 kHz
(£1.5 dB), sensitivity is 91 dB,
and dimensions are 37 inches
high, 9 inches wide, and

PARAGON
SPEAKER

aragon’s Jubilee/JEM

is a two-piece modular
speaker covering the range
from 32 Hz to 20 kHz, +3 dB.
Upper frequencies are handled
by the Jubilee mini-monitor,
with a %-inch dome
tweeter and a 6'%-inch
mid-bass driver. Bass comes
from the JEM (Jubilee Extension
Module), which has a single
9-inch woofer. The cabinets
use constrained-layer damping
to achieve inertness and weigh
160 pounds per side. Prices:

$1,995 per pair for Jubilee
and $3,200 per pair for JEM.
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Energy’s EC-100 center-

channel speaker uses two
sd%inch woofers flanking o
%-inch softdome tweeter. Rated
frequency response is 60 Hz to
20 kHz, +3 dB, with a bass
cutoff (-10 dB} at 48 Hz.
Sensitivity of the 8-ohm speaker
is 89 dB, and recommended
amplifier power is 15 fo
100 watts. Price: $200 each.
For literature, circle No. 107

13 inches deep. The cabinet

is available in black oak,

dark cherry, or high-gloss black.
Price: $1,000 per pair.

For literature, circle No. 105

t the heart of the
) Boston Acoustics CR400

powered subwoofer is an 8-inch,
long-throw woofer in a vented
cabinet. Response is rated as
35 to 150 Hz, and the built-in
amp’s THD is less than 0.15%
at 60 watts. The amp turns

itself on and off

{  automatically. The

CR400’s upper cutoff can
be adjusted from 50 to 150 Hz,
with a 24-dB/octave slope. The
cabinet is roughly 15 inches per
side, and the finish is black-ash
vinyl veneer. Price: $400 each.
For literature, circle No. 106

ENERGY
CENTER-CHAVNEL
SPEAKER

$5,195 per pair; modules,

For literature, circle No. 108

WAVEFORM SPEAKER
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The tweeter and
midrange of
Waveform's Mach 17
are in an egg-shaped
housing, to eliminate
diffraction and provide
more even dispersion
and better imaging. The
housing also tilts and
turns to accommodate
variations in room
acoustics and listening
positions. Frequency
response is 20 Hz
to 27 kHz, 1 dB;
sensitivity in a room
environment is 94 dB
SPL at 1 meter for
a 1-watt input. The
electronic crossover, customs
designed and made by Bryston,
is adjustable in order to take
room acoustics into account.
Available directly from the
manufacturer, the Mach 17
has a 30-day money-back
guarantee and a warranty of
10 years on the speaker and
20 years on the electronics.
Price: $5,995 per pair.

For literature, circle No.109
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What you choose to connect your system with really

does make a difference. meapﬂp

Why hook up your audio system with “just cable?” Miﬂllange
when MiTerminator™ products from MIT® provide better

bass, cleaner midrange, more realistic imaging and
smoother highs. MIT’s MITerminator™ Series sets a new
level of performance that cable alone cannot equal. sm“““‘ep

=
At MIT® we've discovered that standard audio cables are not efficient ngns
conductors of musical information, especially in the lower frequencies.
No matter how expensive the materials used, there are limitations that

cable alone just cannot overcome.

MIT’s solution is the Terminator network. This patented technology E"nanceﬂ
was designed to overcome the limitations of “just cable.” Improving I
tonality and signal efficiency, the Terminator delivers more of the music mage
signal for better sound and a more satisfyirg overall listening experience. ﬂ F

Now, this patented MIT technology is available in a truly affordable an nc“s

interface. MITerminator 5, the latest addition to the MIT line, is an entry
level interface with the performance of premium interfaces.

Introducing
MiTerminator” 5

Starting at just
$39.95 interconnect
A and $79.95 speaker

*msrp
r._ - |
Try MiTerminator -
interfaces in your
own system! .

% i)
Most MIT® retailers offer a no-risk, ‘.‘- : Al
l M"i

30 day, home trial program. R /
Call 916-888-0394 for the location MUSIC INTERFACE TECHNOLOGIES™
of your nearest authorized For mare information, or the dealer nearest you calt MIT « (916) 888-0394
9 - MIT products are manufactured and sold by CVTL, Inc.. Auburn, GA. USA
MiTerminator™ dealer. Distributed in Canada by Aralex Acoustics » (604) 528-8965
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Raise the curtain on a conventional home theater and listen closely.
What's missing? ¢ The theater. * Until recently, the expansive acoustic
environment that helps give a real movie palace its sense of grandeur just
didn’t seem possible from a sound system sandwiched between a sofa, a
coffee table and a couple of ficus trees. * Decades of Yamaha experience in

The Theater . . . .. .

sound field measuring and processing, custom integrated circuit design and
The DSP-A3090 lets you choose . . . .. .

from 30 sound field modes. From amdio microchip fabrication changed all that. And now with the new
LA’ Roxy and New York’s Cellar Club, to DSP-A3090 Digital Sound Field Processor, we've introduced unique
E Ch’mzes a”ld “’”CI‘{” h;’,’ls “"’”(Zd g{l)‘f wotrtlsd't technology that creates the unmistakable sensation of a first-run
- Ji”ﬁ;fh ea%;inazi;ff(zﬂr:;f she akerz;}aplu5025 theater’s acoustic spaciousness, combined with the unparalleled
1 » . ® 1
watts to both front effects speakers. Analog, video ana accuracy and dynamic range of Dolby Surround AC-3"

S-video, plus RF, coaxial and optical digital inputs lizk
you to today’s and tomoerrow’s Dolby Surround AC-3 components.



Now available in convenient take-home size.

Proprietary Yamaha processing techniques maintain the depth, openness and
realism the director envisioned when mixing the original soundtrack for the big
screen. While also preserving the directional relationships of every sound. So you
hear each note - and every squeak, creak, rattle and roar - placed exactly
where the director intended. « We call it Tri-Field Processing. And it's made The Technology
possible by the latest generation of the Yamaha Cinema DSP technology The sophisticated micro-
that’s kept us at the forefront of home theater for more than a decade. « For circuitry that makes our new
the dealer nearest you, call 1-800-4YAMAHA. Or visit us on the web at Cinema DSP possible is designed
. and produced exclusively by Yamaha. Our
http://www.yamaha.com * Then listen to the DSP-A3090 and hear the microprocessors apply the vast library of sound
results for yourself. < You may take home a 1200-seat movie theater. field data we’ve amassed creating products for audio

But you’ll still only have to vacuum under the couch. professionals, both on the stage and in the studio. And
they're manufactured with the advanced processes we've perfected

YAM AH A® through years of experience fabricating our own custom chips.

WHERE HOME THEATER LIVES.




More on Variable-Speed
Tape Playback

In the January issue, you suggested some
ways to vary a tape recorder’s speed. I've
found another solution: a catalog aimed at
home recordists and musicians, Musician’s
Friend (800/776-5173), offers portable
multitrack recording decks whose speed can
be varied by at least 10%. Some of these
decks, manufactured by Marantz and Fos-
tex, cost less than $500.—Derek 1. Smith,
Bronx, N.Y.

Other catalogs that offer such recorders
include Thoroughbred Music (800/800-
4654) and Veneman’s Music Emporium
(800/648-8460). Variable-speed recorders
are also available from music stores that sell
to professional musicians.—D.H.

An Old Turntable
in a New Country

When I moved from the United King-

dom to the United States, I brought
my belt-drive turntable. It was built to run
on 240-volt, 50-Hz power; I would like to
use it on the 117-volt, 60-Hz power sup-
plied here. I have been advised that a simple
step-up transformer will take care of the
voltage but that Ill need a new pulley to
compensate for the difference in motor speed
caused by the change in power-line frequen-
cy. Is this information correct? If so, where
can I ger the proper pulley?—Kamiar Kha-
javi, Randolph, N.J.

If your turntable’s motor is fed di-

rectly from the AC line, you will al-
most certainly need both the transformer
and the pulley. But if there are electronic
circuits between your motor and the AC
line cord, you probably won’t need the pul-
ley and may not even need the transformer.
Such circuits are usually found only on ser-
vo-controlled turntables, whose speed does
not depend on the AC line frequency. And
some servo-controlled turntables have mul-
tiple-voltage power transformers, which
can be rewired for 117 volts.

But to be sure about this, you should

contact your turntable’s maker or its U.S.
importer; you’ll also need to contact one of

Aupio [SENIS

JOSEPH GIOVANELLI

them for any parts you need. Check the list-
ings in the back of Audio’s Annual Equip-
ment Directory (October issue) to see if a
U.S. address is listed for your turntable’s
maker. If it isn’t, you’ll have to write over-
seas to its manufacturer.

If all else fails, you could get a trans-
former and have a good machine shop ma-
chine your pulley down until it’s 17%
smaller or have the shop fabricate a new,
smaller pulley for you. (If you have your
original pulley machined down, you’ll nev-
er be able to use it in a 50-Hz country again,
of course.)

Editing CD-Rs via DAT
Q I'm interested in getting a CD recorder.

Because editing is not possible on
recordable CD, I was thinking of doing some
editing on a DAT recorder and then copying
from the DAT to the CD recorder. If I tape
portions of a CD onto a DAT cassette, can I
then record that on the CD-R, or will the Ser-
ial Copy Management System (SCMS) pre-
vent this>—Name withheld

You actually can edit CD-Rs to a

small extent. That is, until you final-
ize the disc’s table of contents (TOC), you
can add codes to the disc that will force a
CD player to skip any tracks you didn’t
record properly or don’t like.

As for editing via DAT, SCMS will nor-
mally keep you from dubbing CDs digitally
onto DAT and then dubbing the DAT via
the CD recorder’s digital input. One simple
way around this is to use analog connec-
tions between the DAT and CD recorders.
You'll lose some quality, but very little. An-
other method is to use a professional DAT
recorder, which does not have SCMS. Or
you could get a professional subcode editor,
which will let you enable or disable SCMS,
among other things.

If you record from an analog source to
DAT or record a CD via the DAT recorder’s
analog inputs, you may still have to feed the
DAT to the CD recorder through analog
connections. That’s not because of SCMS
but because many home DAT machines
normally use a 48-kHz sampling rate when
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recording from an analog source rather
than CD’s 44.1-kHz sampling.

For elaborate editing, you’ll need two
DAT machines. But if both have SCMS,
you’ll need to use analog connections all
along the line. The transfer losses are small,
s0 you can make your edits just as you
would if you were editing from one analog
cassette to another. We audiophiles tend to
be so hung up on digital transfers that we
really lose sight of just how wonderfully
good analog transfers can be with a pair of
DAT machines.

A/V Receiver Tone Controls
Q The manual for my new A/V receiver

says that the bass and treble controls
should be kept at their “flat” positions. Why?
It seems to me that adding some bass would
not hurt; when I listen to movies, I add a little
bass and it still sounds nice—Daniel Hile-
man, Oak Ridge, Tenn.

From your reference to movies, I as-

sume that the instruction about
keeping the tone controls set “flat” applies
specifically to surround listening. This sug-
gests that your receiver’s tone controls af-
fect the signals before they reach the sur-
round decoder. If this is the case, using the
tone controls will prevent the surround sys-
tem from accurately decoding the movie
soundtrack.

Off-Speed AR Turntable

I own an AR turntable that was new

when I bought it in 1984. It still works
well except that it now turns too fast, making
the music about a half tone sharp. It has a
synchronous motor and no speed control. I
have tried placing a heavy LP under the disc I
wish to play. That has helped a bit, but is
there any other solution?—David Adler,
Clark, N.].

It’s likely that your turntable’s belt

has stretched over time, reducing
drag on the motor and thus increasing its
speed. You need a replacement drive belt
that has the same thickness and tension as

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@delphi.com. All letters
are answered. In the event that your letter is cho-
sen 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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- The ul bhna test
Can you see the music?

The blind test: you don’t know which brand of speakers
is which or how much they cost. You can judge the speakers
only by the music they produce. The true test of a loudspeaker,
though, is not just how musical it sounds, but how accurately
it recreates the sound stage... its ability to place the performers

accurately, left to right and front to back.

Introducing the KEF Reference Series for 1995, with KEF’s 5
patented Uni-Q® technology. Uni-Q places the tweeter in the
center of the woofer, allowing both high and low frequencies
to reach your ears at the proper time — the vital element in
creating a realistic sound stage.
Once you hear KEF's new Reference, the challenge -
of choosing the right loudspeakers won’t be sa
daunting, You can do it with your eyes closed.

The KEF Reference Series: (From left to right) Models One, Three, Four, and Two.
Shown in Rosewood finish. Also available in Rosetta Burr or Black Ash.

KEF

The Science of IDudspeakers KEF Electronics of America, Inc., 89 Doug Brown Way, Holliston, MA 01746 Tel 508 429-3600 Fax 508 428-3699 Distributed in Canada by: Pro-Acoustics Canada Ltd. Tel 514 344-1226 Fax 514 344-4760
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the original. Luckily, replacement parts for
AR turntables are available from AB Tech
Services (800/225-9847).

If the position of the AR’s motor is vari-
able, it may have slipped a bit; this would
also reduce belt tension. Even if this is not
the cause, you might be able to compensate
for belt wear or stretching by moving the
motor a bit farther from the platter.

Sibilance on Vocal CDs

Since I upgraded my system for home

theater, I hear distorted sibilants on “s”
and “ch” sounds in the vocals on classical
CDs. I have not noticed the problem with in-
strumental music or movie soundtracks on
CD or laserdisc, nor did I notice it when |
played many of the same CDs on my original
system. Because I replaced most of my com-
ponents in one fell swoop, I have no way to
determine the source of the distorted sibi-
lance. I have tried various interconnects but
got no improvement.—Lee F. Winer, Lake
Oswego, Ore.

The most common cause of overem-

phasized sibilance is an irregularity in
the loudspeakers’ response, but there are
other possibilities as well. Your CD player
may be at fault. If it has a headphone jack,
see if you can hear the sibilants when listen-
ing through very good headphones. If you
don’t hear the problem, the player probably
is okay.

If your CD player has an output level
control and you have direct access to your
amplifier’s inputs, connect the player di-
rectly to the amplifier and see if you can
hear the sibilance. If you can’t hear it, the
problem is almost certainly in one of the
components you’ve bypassed.

Since this is a home theater system, you
may be running your signal through a sur-
round processor. If so, the processor will at-
tempt to decode material that was not en-
coded in the first place. See if the sibilance
disappears when you set the processor for
normal stereo; if it doesn’t, try bypassing it
and see if that helps.

Make sure you have no equalizer or other
processors between the CD player and the
surround decoder; their actions on the sig-
nal (especially if they add treble) can make
the decoder operate in unexpected ways.

If these checks don’t work and your sys-
tem’s connections permit, just eliminate
everything you can from the system. Add

components back, one at a time, until the
sibilance returns; then you’ll know what’s
probably causing it.

Channel-Balance Problems

When listening to my A/V receiver in

its “Test” mode, I noticed that the left
speaker was slightly lower in volume than the
right. When [ adjusted the receiver’s balance
control, one of the speakers started making a
strange, static-like noise.—Daniel Hileman,
Oak Ridge, Tenn.

Assuming you’re sitting equidistant

from both speakers, the channel im-
balance could be caused by your room’s
acoustics, differences in the speakers, or
your receiver’s amp section. It’s not hard to
find out which.

Problems with a room’s acoustics are
more common than you might think; my
own listening room causes a slight imbal-
ance. To see if that’s the problem, swap your
two speakers’ positions but don’t change
their connections to the amp. If the imbal-
ance stays where it was originally, then the
room’s at fault.

If the same speaker is still louder, there
is indeed something wrong with the
equipment. Swap the connections so that
the speaker originally fed from the amp’s
right channel is now fed from the left chan-
nel (and vice versa). If the imbalance does
not swap sides, the problem lies in the
speakers.

The static you mention might mean the
receiver’s balance control is dirty. Turn the
receiver off, spray a volume-control cleaner
into the crack between the control’s shaft
and its body, and then twist the control
back and forth a few times. If this doesn’t
help, the control probably has DC on it, and
your receiver needs repair.

Tape-Head Azimuth Solutions

In your August 1995 column, there was a
question from a reader whose cassette deck
had been realigned. The deck could no longer
properly play his earlier recordings that were
made with a different alignment. You sug-
gested getting a second deck and realigning it
to match the old tapes, and I'd like to offer
some advice. He should look for a new deck
that has a front-panel azimuth-adjustment
control, such as Nakamichi’s DR-1. Such a
deck could easily be set for proper playback of
his new or old tapes. A less expensive alterna-
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tive would be to get a deck that has a
“Playtrim” circuit, designed to compensate
for differently aligned recordings. This circuit
is similar to a treble tone control but operates
before the Dolby NR circuit, for proper NR
tracking. I've seen this feature on Yamaha’s
KX-W952 and old NAD decks—Doug Vin-
er, Rockville, Md.

DAT Reliability
Q I recently read an article that said DAT
recorders suffered from a lot of down-
time because their heads clog frequently,
among other problems. I have been consider-
ing buying a $2,500 professional DAT ma-
chine, but now I wonder if such a recorder
will be reliable enough to justify the hefty
price—]John Jager, Wantagh, N.Y.
Although [ have not used a profes-
sional DAT recorder, studios are us-
ing them for mastering, so they must be
reasonably reliable.

I own a consumer model that usually
works very well, but I have had two disturb-
ing experiences with it.

The first involved a temporarily clogged
head, which unfortunately occurred while I
was taping a live concert. During playback,
I discovered that there were places on the
tape where the new concert was not
recorded; the tape’s previous contents
could be heard dropping in and out. If I'd
had a professional model with simultane-
ous playback during record (or one of the
few home DAT machines with this feature),
I would have noticed the glitch before it
was too late.

Another time, the tape suddenly stopped
and none of my recorder’s transport con-
trols worked. Luckily, the eject control did
work, so T removed the tape. It had devel-
oped some slack, which I took up by open-
ing the DAT’s protective flap and turning
the hubs in the proper directions. I placed
the tape back in the machine, but the other
controls still didn’t operate. I removed the
tape again, inserted a cleaning tape, and
pressed the play button. When I then
reinserted the tape I had been working on,
the machine operated correctly. I discov-
ered there was noise on that tape’s last se-
lection, which suggested that dropouts
might be forthcoming (although none
occurred).

Both these incidents suggested to me that
I should clean the tape path more often. I'd
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: ﬁ The simple, clean lines of
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: grammable A/V switcher
dﬁg\w with multi-channel digi-
“ tal erossovers, eight D/A
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sound quality is matched
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use. Over 25 years of digital
audio research and develop-
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the DC-1 as easy
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listening to i2

HEARD IN ALL THE RIGHT PLACES

industry benchmark, one that
will persevere into the next
century, thanks to our
upgradeable software and
internal digital discrete card
bus. With capabilities includ-
ing Dolby Pro Logic®, THX®,
Concert Hall Simulators,
Ambience Extraction, Dolby
Digital® and Digital £Q, the
DC-1 is the heart of any state-
of-the-art multichannel

system.

Contact! 100 Beaver Streel, Waltham, MA 02154-8441, Tel: 617/736-0300, Fax: 617/891-0340, E-Mail:y1154.1331 @ Compuserve.Com., LEXUSA@AOL COM |

H A Harman International Company

CIRCLE NO. 14 ON READER SERVICE CARD



also recommend that a new tape be fast for-
warded and then rewound before recording
on it. Also, do not start recording important
information on the first few turns of tape,
as it may be creased. (If you must record
something there, have it be a reference tone
or perhaps an audible “slate” announcing
the time and date of the recording.)

Editor’s Note: 1 asked Bob Katz of Digital
Domain, a CD mastering house in New
York City, for further advice. He had two
additional tips: “First, if you're really seri-
ous, use two DAT decks and make two si-
multaneous recordings. Second, although
DATs should be good for at least five years
and may well last 30, don’t count on them
to last forever.”—LB.

Faulty Wiring

Regarding your discussion of bi-wiring
and tri-wiring in the November 1995 issue,
I believe you missed an important point.
Biamping, properly executed, is a valid sci-
entific principle. It increases overall system
efficiency, power handling, and output
while decreasing distortion. I have won-
dered for more than 20 years why all sys-
tems are not biamped or triamped. Bi-
wiring, on the other hand, is a scam. There
is no way that running two wires from an
amplifier to a two- or three-way speaker
will accomplish anything that simply in-
creasing wire size would not. This is a per-
fect example of how the consumer audio
market rips off the public. In professional
audio (and I am an audio technician),
there is no such thing as bi-wiring.—Alan
Hefner, Hilo, Hawaii

I agree with you, almost. Normally, [ hear
no improvement whatever from bi-wiring.
Yet so many audiophiles feel they hear a
worthwhile difference that I cannot be en-
tirely sure there is none. {Proving a negative
isn’t easy.) On the other hand, any differ-
ence that may exist must be subtle, or I
would hear it.

At the moment, I have a speaker system
that does benefit from bi-wiring, but it’s
hardly what I’d call a normal system. My
setup includes a two-way speaker with a
highly capacitive tweeter matched to an ex-
perimental subwoofer. I'm bi-wiring this
speaker system so that the tweeter has a ca-
ble of its own while the original woofer and
the add-on subwoofer share a cable. This is
to ensure a really solid ground and thereby

keep interaction between the tweeter’s ca-
pacitance and the series crossover from
rolling off the treble.

For those who think that they hear an
improvement from bi-wiring, there is a
simple way to check how much of the im-
provement you’re getting is due just to
lowered resistance. Leave both bi-wiring
cables in place, but put back the shorting
wires or bus bars that are used when the
speaker is not bi-wired. Any difference that
you hear between the sound with and
without the shorting wires is due to bi-
wiring. If you hear no difference in this test
but do hear a difference between the short-
ed (normal) connections with one cable
and with two, then the change is due to the
reduced cable resistance or to other cable
characteristics.

How Digital Works
Q Reel-to-reel and cassette decks stay on

constantly, capturing every detail and
nuance. But if a DAT recorder turns on and
off many thousands of times a second dur-
ing recording, how can it capture all of the
sound? And how can digital recording cap-
ture a signal properly if it uses just two volt-
age levels to record that signal? Signal volt-
ages have infinite variations! And CD players
should not require the use of multithousand-
dollar D/A converters to obtain good sound;
a cassette player doesn’t!—Tim Coop,
Marysville, Cal.

It’s not really accurate to think of a

digital recorder turning on and off
very rapidly during operation. Analog-to-
digital (A/D) conversion involves three
basic steps: filtering (to remove any signal
components above half the sampling fre-
quency), sampling, and quantization. If
you were to look at the output of a digital
audio recorder’s sampling circuit before
quantization, you would see a continuous
waveform with the same basic shape as the
filtered analog input—but “stairstepped”
at regular intervals. The sampling circuit
adds these ultrasonic plateaus to facilitate
quantization; it removes nothing. If you
were to run the sampled signal through an
ultrasonic filter, you would get back exact-
ly the signal that went into the sampling
circuit. In other words, sampling itself is
a lossless process. The key to digital sound
reproduction is that playback is a recipro-
cal process that utillizes the quantized volt-
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age levels of the ultrasonic plateaus to pre-
cisely reconstruct the sampled signal, which
is then filtered to recover the pure audio
signal.

As to voltage levels, it’s true that signals
stored on a CD, DAT, or other digital
recording have just two states, representing
the binary numbers 0 and 1. But the quanti-
zation coding used can represent many
more voltage values than that, since each
sample’s level is represented by more than
one binary digit, or bit—16 of them on CD
or DAT. Every additional bit in a data
“word” doubles the range of values that
word can encode: an eight-bit word can en-
code 256 values, a 16-bit word can encode
65,536, and so on. But since the number of
values that can be encoded will always be fi-
nite, quantization is, by its nature, not loss-
less. The difference between a sample’s ac-
tual level and the closest approximation
that can be encoded by the quantizer is the
quantization error. (You can think of the
possible range of error as an uncertainty in
the quantized value.) On playback, the
quantization errors will cause correspond-
ing errors in the analog output, adding a
slight “fuzziness” to the signal. This is
where the noise in a digital recording comes
from, which is why increasing the word
length increases the available dynamic
range. With 16-bit words, the dynamic
range is quite wide, and if you were to look
on an oscilloscope at playback of the same
signal recorded on DAT and analog cassette,
one of the main differences you would see
would be the much greater fuzziness of the
output from the cassette, representing its
higher noise level.

Some audiophiles feel that a digital sys-
tem using a higher sampling rate and more
bits per sample would sound superior, and
it’s possible that such systems will someday
be available for home use. But increasing
the sampling rate will do nothing but ex-
tend high-frequency response, which is al-
ready up to about 22 kHz, and increasing
word length will simply drop the noise
floor, which is already very, very low.

Good CD players do not require external
D/A converters to achieve good sound. It is
probably true that some external converters
will help a CD player achieve even better
sound, but unless something is seriously
wrong with the player’s built-in converter,
the improvements will be subtle. A



here’s more to a good subwoofer

than thunderous, wall-rattling bass.
Even a small percentage of distortion
can take all the clarity out of the signal,
leaving you with a muddy, undefined
sound. It’s thunder without the light-
ning. And who wants that?

You'll hear all the impact and all the
fidelity from Velodyne’s High Gain
Servo subwoofers. It's thanks to the
accelerometer. This revolutionary
device, custom-designed by Velodyne, is
mounted directly on the speaker’s voice
coil, where it takes continuous motion
measurements and feeds them to a com-
parator circuit. Any differences between
the measured motion and the source
signal represent distortion.

The Velodyne system corrects those
differences approximately 3500 times
every second for a precise match with
the input signal. The resulting sound is
clean, powerful and, at less than 1%
THD, virtually without distortion — a
combination no other subwoofer has
been able to achieve.

Why let distortion get between you
and the power and definition you
expect in a subwoofer? Audition a
Velodyne speaker system, including an
F-Series sub, today. Call 1-800-VELO-
DYNE for the authorized dealer in your
area.

Velodyne Acoustics Inc.

1070 Commercial Street, Suite 101
San Jose, CA 95112 USA
408-436-7270 FAX 408-436-7276
1-800-VELODYNE

© 1996, Velodyne Acoustics Inc. Velodyne is a registered
trademark of Velodyne Acoustics, Inc. All rights reserved.

SOUN’DYSO REAL YOUW(;AN FEE IT

Velodyne

Subwoofers in Velodyne's F-Series feature a resin-reinforced cone with a specially
designed hole pattern to break up unwanted standing waves; a high density surround
and linen spider for exceptional durability; a massive magnet structure; a copper voice
coil, precisely matched for maximum output and amplifier efficiency; protection cir-
cuitry to prevent damage; an optimized cabinet design; and infrared remote control.
Now available with 10", 12”, 15” and 18” drivers!
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DVD
HITS THE HURDLES

Ithough the digital video
disc (DVD) was originally
announced as reaching the
market by this summer, and

later announced for Sep-

tember, it may well come
later than that. The main technical
issues have mostly been resolved, but
they’re not the only issues.

As long as DVD remains a strictly
playback medium (which it will for a
year or so), it stands or falls on
the recorded software available
for it. And the movie studios |
(with the probable exception of
Warner Bros. and Sony, both in-
volved in DVD’s development)
are not exactly falling over |
themsclves to provide that soft-
ware. The main sticking points
are packaging, pricing, protect-
ing relcase dates, and protection
against copying by pirates and
by (shudder!) us consumers.

Although DVDs are the same size
as CDs, they’ll probably come in
larger packages than CDs do, sort of

~—_
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a cross between videocassette boxes
and the longboxes that CDs were
originally sold in. Developing an in-
dustry consensus on the new pack-

aging will take some time; getting
appropriate fixtures into stores will
take more. Store fixtures for CD jew-
el cases are readily available, of
course. But DVDs, being more ex-
pensive than CDs, have even more
need for packaging that can’t easily
be slipped into a shoplifter’s pocket.

How much more expensive will
DVDs be? That’s hotly debated, too.
Some studios want to price them
low, to encourage viewers to buy and
keep them. Others want to price
them high, to increase studio profits
from DVDs sold to rental stores. Still
others suggest introducing each title
at a high price, to milk the rental
market, and then dropping the price
to increase sales. Unlike packaging
(which must be uniform for the
stores’ convenience), pricing can be
decided on a studio-by-studio or
even film-by-film basis.

The remaining problems depend
on cooperation between studios and
player manufacturers. The studios
want to make sure that films sold on
DVD in one country can’t be played
on machines sold in countries where
that film hasn’t been released. The
variety of video and color standards
(e.g., NTSC, PAL, and SECAM) pro-
vides some such protection now with

PVD COPYRIGHT PROGRESS

The Motion Picture Association of America (MPAA) wants to protect
moviemakers’ copyrights in the DVD era. The Consumer Electronics Manu-
facturers Association (CEMA) wants to protect consumers’ rights to record
video programs for time-shifting and other noncommercial purposes. Now
the two groups have agreed to recommend legislation to attain both goals.

The recommended legislation would
let consumers freely record broadcast and
. Cable programs but probably not make
digital copies of those recordings. It
would also let copyright owners restrict
taping from pay-per-view or video-on-
demand programming and from com-
mercial video programs.

Manufacturers of playback, reception,
and transmission equipment would have
to comply with any technical standards
needed to make the other provisions
work. The legislation would specify those
standards but would let the Librarian of
Congress update them as new copy-control technologies emerge. However,
those new technologies would have to be backward-compatible and would
not be permitted to interfere with the operation of TVs.
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Listen Past the Equipment

and Experience the Music

as Intended

Once in a while an idea

comes along which represents

a significant step forward in

advancing the current state-

of-the-art. We feel our new

ST Scries amplifiers exemplify

this unique distinction.

A new approach to low-noise,
low distortion signal-path

has produced a line of
amplifiers which is actually
quicter and more transparent

than any source material

currently available.

Bryston ST amplificrs, from the rop: 8B ST 4 channel 120 wpe, 5B ST 3 channel 120 wpe,
4B ST 250 wpc stereo, 7B ST 500 warts mono. Nor shown is the 3B ST 120 wpc stereo.

The Bryston ST innovation: our
ultra-linear “input buffer-with
gain” substantially lowers the
distortion and inherent noise

floor — hearing is believing.

Completely separate power
supplies for each channel elimi-
nate any crosstalk to ensure firm
focus and completely accurate

imaging of musical instruments.

Bryston Ltd, P.O. Box 2170, 677 Neal Drive, Peterborough, Ontario,
Canada K9J 7Y4 Tel: (705) 742-5325 Fax: (705) 742-0882
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Switchable gold plated RCA
unbalanced and XLR-1/4 inch
balanced inputs, with equal
gain, allows flexibility for multi-

channel systerr configurations.

L ImosTam




RUSHING TO0O VI

Surround-encoded CDs have been around for a few years, from
such companies as Telarc, the Kore Group, Sheffield, and Delos.
With Dolby Digital AC-3 discrete surround now here, and audio-
only DVDs with discrete surround perhaps around the corner,
record companies are starting to give surround even more atten-
| tion. Access Music has started issuing all its CDs in Dolby Sur-
round, and surround CDs are also available from Concord Jazz,
Pro Arte, and RCA Victor.

Delos International demonstrated its progress in this area this
February at Dolby Laboratories in San Francisco. In the past year,
Delos has been using a format it calls Virtual Reality Recording
(VR?), which will enable the company to produce releases in sur-
round with discrete ,
full-range channels or
with a combination of
discrete full-range
channels and a limited-
bandwidth subwoofer
channel (the “5.1-
channel” format used
in Dolby Digital AC-3
encoding). ‘

Discrete-channel }
digital surround is |
gaining impetus for i
home use and is fast be-
coming the new standard for movie theaters (more P
than 4,000 theaters are equipped for Dolby Digital,
for example, and 400 films have been made with such
soundtracks). An audio-only DVD would have
enough storage capacity to hold discrete multichan-
nel music recordings without use of a perceptual-
coding system like AC-3. While we wait for that, how-
ever, it is possible to put these programs on Dolby Digital-enccd-
ed CDs or laserdiscs for playback through the AC-3 decoders now
becoming available for home theater systems. And though the AC-
3 perceptual-encoding algorithm involves some data reduction,
the amount is adjustable to some degree, according to loan Allen,
vice president of Dolby Labs. Even the very longest musical pieces,
such as uncut ballets and operas, could be recorded in AC-3 on
CD-type discs with much less compression than is used for movie
soundtracks.

Acccording to John Eargle, Delos’ director of recording, the VR?
recordings are “our first recordings made with the intent of ulti-

R T U AL
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good in stereo and should sound very good with steered analog
decoding, such as Dolby Pro Logic.” To make these recordings,
Eargle uses eight-track digital masters. Tracks | and 2 are Delos’
normal stereo mix. This includes a coincident-pair stereo mike in
the front center, a pair of spaced omni mikes flanking the coinci-
dent pair, two house mikes to pick up reverberation, and accent
mikes strategically located within the orchestra. Tracks 3 and 4 are
the coincident pair, tracks 5 and 6 are the flanking mikes, and
tracks 7 and 8 are the house mikes. For a surround mix, Eargle
could subtract the last six tracks from the first two, to isolate the
signals from the accent mikes. “These recordings will be a virtual
re-creation of the sound field,” according to Eargle.

For the Delos dem-
onstration, 5.1-channel
AC-3 bitstreams were
recorded on a Compact
Disc. The demo included
new recordings of
Gliere’s “Russian Sail-
ors’ Dance” from The
Red Poppy Ballet Suite,
performed by the New
Jersey Symphony Or-
chestra conducted by
Zdenek Macal; Bach’s
Brandenburg Concerto
No. 3, performed by the Chamber Music Society of Lin-
coln Center; and Tchaikovsky’s “1812” QOverture, with
Andrew Litton and the Dallas Symphony. I thought
that the recordings were excellent, with a definite feel-
ing of real hall ambience.

The VR? recordings will appear first on stereo CDs
with standard Dolby Surround encoding for Pro Logic
playback, although Delos also plans to release the “1812” Over-
ture on laserdisc in the Dolby Digital AC-3 format about the time
you read this. When DVD playback equipment is available in the
future, Delos will have the master tapes to produce discrete multi-
channel recordings in that format as well.

Later, at home, I listened to the formally issued Gliére CD (De-
los DE 3178) in two-channel stereo and through a Dolby Pro Logic
surround decoder. The recording had a wonderfully spacious
sound that was definitely enhanced in the Dolby Surround format.
With my eyes closed, the experience was like being in the concert
hall with the orchestra—but isn’t that what virtual reality is all

.....

mately offering discrete surround. Meanwhile, they should sound

about?

Edward M. Long

analog systems, but the studios want
more.

Protection against piracy and home
copying is proving to be a higher, but not
insurmountable, hurdle. 1t’s not too hard to
put roadblocks in the way of copying by di-
rect digital connection (such as SCMS and
the copy-prohibit flags used in home digital
audio recorders). Such a roadblock, the
Copy Generation Management System
(CGMS), has been devised for DVD.

However, virtually all home VCRs to date
are analog, and DV} players won’t initially
have digital video outputs, so CGMS won’t
be effective for a while. That leaves film stu-
dios worrying. Without some way to put
copy protection into the analog link from
DVD to VCR, it becomes all too easy to
make copies that wauld be, if not equal to
DVD’s quality, still better than videotapes
made off the air or from laserdisc. The pro-
posed solution is a version of Macrovision
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Colorstripe technology, which would make
VCR copies from DVD virtually unwatch-
able. This could prove very unpopular with
consumers if it also makes DVD’s superior
picture unwatchable on some TVs. (A third
system, CGMS-A, has been proposed, but
no details were available at press time.)

As a further complication, the home
computer industry has a stake in these de-
velopments. Part of DVD’s appeal is its use
of one technology for video and for multi-




media, enabling both video and DVD-
ROM programs to be shown on a PC
screen. The DVD anti-copy system must
neither be incompatible with PCs nor easily
overridden by PC users.

Whatever anti-copy systems are decided
on, their use must be enforced. No cus-
tomer would opt for copy protection volun-
tarily, so no manufacturer would voluntari-
ly offer it. Waiting for new copyright laws to
be debated and passed would stall DVD for
at least another year (see “DVD Copyright
Progress”). Some Hollywood studios may
indeed wait it out; others seem to feel that,
for the time being, it’s sufficient that pro-
tection be written into the DVD standard.

These issues are still in flux, and until
they’re settled, the studios won’t send many
films out for encoding onto DVD. After
that, they’ll send out plenty. But it may take
several months after everything’s resolved
for the movie industry to encode enough
films to support the system’s launch.

The Titled Few

For quite a while, CD changers have been
able to store disc titles (and sometimes
track titles) in databases that linked them to
disc ID codes. Once you’d entered a disc’s
title information, the changer automatically
displayed the title when you played the disc.

Useful, but what a pain! In all too many
cases, you enter titles by rocking a knob or
pressing a pair of buttons to scroll through
the alphabet for each letter. After a while, it
feels like trying to write a novel on an old-
fashioned toy typewriter, the kind with all

-c:ony’s CDP-CX270:
200 discs, but easy titling.

V¥ %

D

a database of all current CDs, with the op-
tion of getting updated databases from the
manufacturer. Owners of that system
would never have to enter titles by hand—
except, perhaps, for discs too old to be in
the database or for CDs purchased between
database updates. Alas, I don’t believe there
ever were such owners—I’ve heard nothing
of the system since it was unveiled.

A few years back, Kenwood introduced a
changer with a serial port that let it ex-
change data with a PC database program.
With that system, you could enter data via
your PC keyboard, a major advance, and
import it from the PC as needed.

For its first megachanger (a 100-disc
model, as I recall), Kenwood adopted a sug-
gestion of mine and further simplified ti-
tling: Since most homes have their PCs and
stereo systems in different rooms, the new
changer had a jack for a PC keyboard in-
stead of the serial port. Want to enter titles?
Just carry in your keyboard from the other
room.

In 30 years of making unsolicited sugges-
tions to manufacturers, this is the first one
I’ve ever seen adopted. Was it, perhaps, the
first that made real sense? In any event, the
idea seems to have legs: Sony has adopted it
for its compact 200-CD changer, the Model
CDP-CX270.

But seeing the Sony a few days after writ-
ing about prospective DVD-audio stan-
dards (“Spectrum,” April) made me won-
der: Wouldn’t it be nice if audio DVDs
carried title information, track by track?
There certainly should be space enough.

(UL RTINS

its letters on a manually rotated wheel.
Once you realize this, your zest for entering
disc titles wanes, and few titles get entered
thereafter.

Some time ago, a megachanger was an-
nounced that would check disc IDs against

(The players could even export that infor-
mation to a PC, if you wanted to have itin a
database.) By the time I thought of this, the
process of setting DVD-audio standards
had already begun. So there’s nothing I can
do but wait and see. A
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KEN KESSLER

BACK AT YA,
BILLY-BOB!

ate mail rarely provokes a

measured response. Normal-
ly, I (and other hypersensitive
types) would answer letters
dripping with venom in an
equally nasty tone—not that
there’s any excuse for childishness.
But the latest in the long line of poi-
son-pen missives I’ve inspired raises
a number of points concerning the

themes in this column.
And since a single letter
might represent a num-
ber of like-minded indi-
viduals too lazy to write,
I must assume that some
others are just as con-
fused by this column’s
function in these pages.
So let’s clear the air.
For starters, even the
name of this column was
lost on this guy. To the
editors, to me, and to all
other readers whose 1Qs
register into double
digits or Dbetter,

“Mondo Audio” con-

veys “The World of

Hi-Fi” as succinctly

as possible while

adding a foreign
spin. And within
that defini-
tion, and in
my role as
Audio’s over-
seas contribu-
tor, it should stand
to reason that this col-
umn covers matters tak-
ing place beyond the
Golden Gate Bridge and
Cape Cod. Or, since |
also cover American
matters like CES,
“The World of Hi-Fi
at Large.” So the column exists un-
der the assumption that Audio read-
ers want to know what’s going on
around the globe.

But this obviously isn’t clear
enough for someone who makes re-
marks like “Europe needs the
U.S.A.” (and, by implication, so does
the rest of the world). This was but
one of a host of xenophobic rants
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and raves that smack of 1944 and the
Hun at the door. No way, pal: Ask
any American high-end manufactur-
er what percentage of its business is
home market and how much is ex-
port, and I can promise you that all
but the smallest would say “God
bless Asia!” So who needs whom?
Whether Archie Bunker likes it or
not, some of the highest disposable
incomes in the world are found in
the Pacific Rim, while Europe alone
has a population greater than that of
the U.S., with wages not that far be-
hind. And as far as a passion for hi-fi
is concerned, there ain’t no audio-
philes as fervent as the British, the
Italians, or the Chinese. Some people
just refuse to believe that the world is
shrinking, that every country’s econ-
omy (with the possible exceptions of
Cuba’s, North Korea’s, and Alba-
nia’s) is interconnected, that MTV

THERE AIN'T
NO AUDIOPHILES
AS FERVENT AS

THE BRITISH
OR THE CHINESE.

and CNN have all but eradicated lan-
guage differences, and that the Eng-
lish language itself started on the
eastern side of the pond, not the
western.

Be that as it may, what really ran-
kled was Joe-Bob’s implication that
only American hi-fi companies mat-
ter and that European manufacturers
are fleas. I'd love to be there when
the realization penetrates his thick
skull that Mitsubishi, Matsushita,
Kyocera, and Sony are more like
countries than companies when it
comes to size. So 1 won’t even deal
with the obvious ones like Philips
and Thomson. More to the point are
straight hi-fi makers: Many of you
already know that B&W (British) is
in the U.S.A.’s Top 10 for speaker
sales; it’s rumored that a nice, realis-
tic ballpark figure for its global an-
nual sales is something in excess of

llustration: Courtney Granner
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$30 million. Are there even a dozen pure
audio manufacturers in the U.S. with that
kind of success?

I’d like to alert Bubba to some seemingly
minor but significant success stories in Eu-
rope that wouldn’t even register with him
because the names aren’t as American as
CBS or Zenith or RCA. (Come to think of
it, Billy-Bob, one of those is owned by Kore-
ans and another’s divisions are under
French and German ownership. I will leave
it to you to figure this all out.) But this au-
dio empire-building will eventually have
some impact in the U.S,, if for no other rea-
son than the sheer magnitude of the enter-
prise. The Verity Group—parent company
of Mission, Wharfedale, and Premier Per-
cussion—was already a force to be reck-
oned with at the beginning of 1995: Mis-
sion is one of the most successful and
highly visible brands in the U.K. and Eu-
rope, despite its current low profile in the
States, while Wharfedale is one of the oldest
audio names in the business.

Those two brands alone were enough to
endow Verity Group with clout on a par
with that of Gold Peak, which owns KEF
and Celestion. Meanwhile, Premier—along
with Fane—gave Verity Group a presence in
the professional sector. But no one was pre-
pared for what followed: Verity Group ac-
quired Quad, the last of the four greatest
audio names of all time, and the last one
that hadn’t been absorbed by an outside
concern. (The other three in the quartet are
Marantz, Acoustic Research, and McIntosh.
Philips owns Marantz, AR is now part of
Christie Design, and McIntosh is a sub-
sidiary of Clarion, which, my pen pal
should understand, is Japanese.) The
brands I'm discussing are arguably those
with the greatest market value in pure au-
dio terms, despite long fallow periods be-
tween their days of greatness and the pres-
ent. And the reason why they were the most
valuable of all the pioneering brands is
that—unlike Scott, Leak, Fisher, and others
from the Golden Age—their reputations
outlasted their actual market presence. I,
for one, would not want to be responsible
for reviving, say, Phase Linear or Bogen or
Rek-O-Kut as a high-end contender.

But Quad? What a coup! This acquisition
gives Verity Group a genuine flagship line.
And because Mission is a tough, thrusting
company and probably has overall respon-

sibility for the group’s activities, it’s likely
that Quad will recover from the years it
spent in the wilderness. Despite what has
happened to Quad since Peter Walker re-
tired, the name still has unparalleled global
worth, it enjoys fanatical loyalty among its
client base, and it still warrants its reputa-
tion for service and backup that rivals even
McIntosh’s. Big plans are afoot for Quad in
the coming years, ones that I hope will
compensate for such gaffes as putting the
Quad name on a two-way, box-type speaker
when the company’s
entire reputation was
born of an electrostat-
ic. Rest assured that
Verity Group knows
that it got not just a
bargain in Quad but
also the custody of a
legacy, a company that
the British consider
one of their cherished
national treasures.

So it is starting to
look like Verity Group
is on its way to becom-
ing a mini-Harman.
Harman International
boasts audio’s largest
collection of leg-
endary names under
one banner: ]BL, Harman Kardon, Infinity,
Mark Levinson, Lexicon, and a load of oth-
ers. Within months of acquiring Quad for a
song, Verity Group went on to buy
Roksan—another peculiarly British com-
pany, in that only the British market could
inspire the founding of a turntable manu-
facturer around the time of CD’s birth.

Verity, y’see, is on a roll, having an-
nounced sales for the last six months of
1995 of £23 million (approximately $34.5
million), with profits up nearly 80% from
the same period the year before. So it was
wealthy enough to buy yet another comple-
mentary company and give it a real high-
end presence. Streamlining will be mini-
mal; Roksan, like Quad, will maintain its
own manufacturing plant, but all of the
companies under the Verity umbrella will
benefit from the R&D headquarters located
in the Mission factory. (I stopped counting
after I saw 10 guys in front of their comput-
ers doing nothing but pure research.) One
can assume that Quad, Mission, and
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THE ENTIRE
CAMBRIDGE/HUNTINGDON
AREA IS TURNING INTO

A BRITISH HI-FI ANSWER
TO SILICON VALLEY.

Roksan will share any mutually beneficial
developments in, for example, digital audio,
as all three produce CD players. And if Ver-
ity has any sense, it will see that all three
share distributors, whatever ructions this
causes in the short term.

Keeping brands’ identities separate won’t
be as much of a problem as Verity Group
had when it was forced to recognize the
overlap between Mission’s and Wharfe-
dale’s lines of low-priced speakers. This was
addressed by targeting completely different
market sectors, with
Mission aimed at en-
try-level purists and
Wharfedale focused
on the mass market.
In the meantime,
Quad will continue
to appeal to tradi-
tionalists; Roksan, no
doubt, will still at-
tract the freaks.

It’s not just Verity
Group, though, that
is “happening” in the
UK. The entire Cam-
bridge/Huntingdon
area is turning into a
British hi-fi answer to
Silicon Valley. Not a
million miles from
Mission headquarters are Quad itself, EAR
Yoshino (Tim DeParavicini’s company),
Arcam, Audiolab, Papworth, and a bunch of
others. But the most amusing development
was the relocation of Meridian from down
the road past the Quad factory to directly
opposite Mission,

To celebrate the opening of its new
25,000-square-foot factory, Meridian at
tracted no less than Prime Minister John
Major to grace its unveiling in early March.
But this didn’t have quite the impact or
novelty value it might have had: Three years
earlier, Mission invited Major to its factory
to do the same thing. Huntingdon is, after
all, Major’s constituency.

Meridian’s rapid growth is just as note-
worthy as Verity’s, and it’s due in no small
part to the success of its Atlanta-based divi-
sion, which increased Meridian’s American
sales 20-fold. [ suppose this reinforces my
correspondent’s belief that Meridian, if not
all the rest of the world’s hi-fi manufactur-
ers, needs America. A
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The advent of Dolby Digital AC-3 and discrete multichannel 1
sound has me salivating, big time! | was not prepared for such a
substantial improvement in clarity, spatial precision, and dynam-
ics. It's the kind of unexpectedly dramatic step up that I've expe-
rienced only a few other times—when | first added a true sub-
| woofer to my system, when CD came on the scene, when | first

experienced high-quality surround sound. But the advent of

Dolby Digital also raises some interesting questions, particu- '

larly with regard to bass management. I

One aspect of the system that holds a special allure for a corner

many enthusiasts is its provision of full bandwidth on all five
L main channels. There's a certain sexy symmetry to the idea
B of identical full-range loudspeakers at all five primary speak-
er locations. At least on paper. And there is sentiment that
low bass already has crept into the surround channels of
garden-variety Dolby Surround soundtracks. Another bottle of
gasoline thrown on the full-range multiple-channel bonfire!

On the other hand, Dolby Labs has shown coavincingly
that deep bass in the surround channels of a convention- |
al Dolby Surround soundtrack simply duplicates the bass §
in the main channels, so it does not need to be repro- §
duced separately. Other research (“"Subwoofer Se- 4
crets,” Stereo Review, January 1995) has shown that
spatial and ambience cues in stereo or multi-
channel recordings lie above 80 Hz;
thus, stereo or multiple-channel sub-
woofers are not needed to improve low-
frequency imaging or to enhance spa-
ciousness, even if the surround
channels carry separate low-frequen-
cy sounds. Hence, the convention of
making Pro Logic decoders with a
single subwoofer output and, fre-
quently, no low bass fed to the sur-
round outputs.

Dolby Digital playback equip- &
ment, however, allows just about [§
any bass arrangement, ranging

Two subs in a corner beats
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by Tom NOUSAINE
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bass to a single subwoofer to the use of full-range speakers [or
smaller speakers plus subwoofers) at dll five primary speaker po-
sitions (front left, front center, front right, and the left and right
surrounds) plus a subwoofer for the low-frequency effects (LFE)
channel. Although the former arrangement is easier (and usually
cheaper) to set up, the Dreamweaver keeps whispering in our

ears that bass distribution in our living rooms would improve S8

markedly if we drove those rooms with full-bandwidth signals,
bass and all, from a number of separate points.
Let's discuss the logic here. At low frequencies (below 80 to
100 Hz or so the pgx"problems are room modes (standing
waves). The two lowest modes, associated with the length and
width of the room, are Pﬂlrly widely spaced. This gap leaves a
“hole” in the bass response somewhere. For example, in
my room (whlch measures 22% x 12 feef) the two low-
est axial modes produce standin a
47 Hz; this leaves a pronounc
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Although Dolby Digital facilitates
such a strategy by making all five prima-
ry channels full-range, there are two
practical complications. For one thing,
surround performance is optimal only
when the surround speakers are placed
so their main high-frequency axes are
well above the listeners’ ears; full-range
speakers look awkward when raised that
high. The other problem is that dipolar
surround speakers (which deliver the
best overall surround performance, even
with discrete surround channels) tend
to lack bass because of cancellations at
low frequencies.

THE EXPERIMENT

We can get around both these prob-
lems by using subwoofers to bring multi-
ple bass-excitation points into our
rooms. But how many subwoofers
should we use? And where should we put
them?

To find out, I put five subwoofers in
my listening room and combined them
in various ways, from a simple left and
right pair to a full five-channel setup. !
also compared the performance of these
arrangements to that of one or two sub-
woofers in a corner or corners of the
room.

I used five powered bandpass sub-
woofers, a trio of ADS MS3 10-inch units
and two Paradigm PS-1200 12-inch
modcls. These systems all reach 26 Hz in
my room and have similar operating
characteristics. The ADS subs were used
at left, center, right, and near-field loca-
tions, while the Paradigms were posi-
tioned directly under the dipolar sur-
round speakers. The ADS subs were also
used in a corner stack for comparative
measurenents.

My listening-room furnishings include
a couch, centered in the room and facing
the TV, and a chair against one side wall,
near a large doorway. Measurements
were taken with the various subwoofer
setups at three primary listening posi-
tions: dead center on the couch, at the
end of that couch, and in the chair at the
side of the room.

[ originally checked out various sub
locations by placing a single subwoofcr
at a listening position and recording its
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impulse response from various possible
subwoofer locations, using a microphone
and a MLSSA analyzer. Then [ summed the
time responses in various combinations
and calculated the frequency response to
get an idea of how things were likely to play
out. This enabled me to assess a number of
setups without actually having to move all
the subwoofers around.

Unlike the preliminary checks just de-
scribed, the graphs show actual acoustical
responses, combined in the room as they
would be when I played music. Measure-
ments were made with an MLS (maximum-
length sequence) test signal, as measured
with a MLSSA acoustical analyzer; the data

crossover
frequencies may be

was then subjected to third-octave averag-
ing. Selected combinations were validated
by playing pink noise and sine waves and
measuring the results with an AudioCon-
trol AC3050a real-time analyzer and the
MLSSA.

RESULTS

I began with a basic two-subwoofer
arrangement, stationing them under the
main left and right speakers (Fig. 1). My
room’s main modal notch, at 35 Hz, is no-
ticeable at the couch seats whereas the chair,
which is near a wall, gets fairly smooth re-
sponse. Notice the big buildup of energy
around 70 Hz, where the modes begin pil-
ing up. Adding a center subwoofer (not
shown) produced a louder version of the
two-subwoofer pattern, but it also added
energy at lower frequencies because the pis-
ton area from multiple subs becomes addi-
tive below the room’s lowest mode.




Changing from two subwoofers to three
improved performance, and the improve-
ment was greater when the subs were placed
by the center and two surround speakers
than when they were placed at the center
and two main speaker positions. This held
true for listeners in the chair (Fig. 2A) and
on the couch (Fig. 2B). Interestingly, when |
increased the sub count to four (at the two
main and the two surround positions), re-
sponse below 25 Hz seemed to worsen, al-
though there was a considerable increase in
output above this frequency at the center
listening spot. This is because the Paradigm
subwoofers I used at the surround locations
have less output below 25 Hz than the ADS
subs I used elsewhere; as a result, the sum-
ming at extremely low frequencies may be
deceptively poor in some graphs.

However, Fig. 3 shows that four subs (at
the two main and two surround positions)
yield greater output and smoothness at the
chair position than three subs (at the center
and two surround positions) and that using
five subs makes the performance across lis-
tening positions more uniform. Yet we still
are plagued with a buildup between 40 and
100 Hz, a major performance flaw that can-
not easily be offset with an equalizer.

In contrast, a single subwoofer in the
corner easily beats five (or four) subwoofers
in output and smoothness above 25 Hz
(Fig. 4). The only sacrifice is a fair degree of
output at extremely low frequencies, caused
by the particular subwoofer’s output limi-
tations. Adding a second, matched sub-
woofer in the same corner yields perform-
that is
smoothness, extension, and output at every

ance superior or equal in
frequency. This is true at all couch positions
and in the chair. For a listener in the chair,
the four-subwoofer strategy proved mar-
ginally better than using corner sub-
woofers, but the four-sub setup was far
worse than the corner setup for listeners on
the couch.

Another advantage of corner locations
shown in Fig. 4 is that the outputs of sub-
woofers placed there add together coher-
ently. Adding a second subwoofer in the
corner not only beefs up the low bass but
increases sound pressure level (SPL) linear-
ly by 6 dB across the rest of the operating
range. Adding a third sub increased output
by another 3 dB; a fourth would have yield-
ed still another 3 dB.

That doesn’t mean we’ve achieved
perfection. The corner-subwoofer strate-
gy still suffers from unequal response at
different seats (Fig. 5). Listeners at the
end of the couch get sound about 6 dB
louder from 40 to 60 Hz than those at the
center of the couch do, while a listener in
the chair hears 7 dB more from 40 to 80
Hz but 8 dB less between 25 and 40 Hz.
In other words, listeners near the wall
hear an apparent increase in overall bass
level but actually get less sound in the
true low-bass range.

Next, I tried a different approach. It
would seem that if a listener were in a
subwoofer’s near field, it would help re-
duce the modal effects of the room by
making the speaker’s direct output rela-
tively more prominent. How about
putting each listener in the near field of a
subwoofer? Placing two subwoofers im-
mediately behind the couch positions
and another near the chair showed that
this strategy didn’t work as I'd hoped: As
shown in Fig. 6, the notch remains and
the peaks are unabated.

My next experiment was to assess the
effect of system tuning. With a pair of
subs stacked in the corner, I tried adjust-
ing the level, crossover frequency, and
polarity control of a single subwoofer
placed near the chair. My intent was to
tune the entire system to obtain a mini-
mal variation in the response among the
three listening positions. Indeed, by low-
ering the single sub’s crossover frequen-
¢y to its minimum setting, reversing the
polarity (180°), and carefully reducing
this subwoofer’s level, 1 was able to
achieve very good output and smooth-
ness from 26 to 80 Hz at the center and
end of the couch while reducing the de-
viation and level imbalance between the
couch and chair by a healthy 3 dB.

I thought this was a real discovery un-
til I realized that switching the single
sub’s polarity only caused cancellations
that effectively lowered its crossover even
further. The same results could have
been obtained simply by reducing the
crossover frequency of the subs in the
corner and eliminating the other woofer
altogether. Worse yet, tuning the system
for best response at that chair markedly
reduced smoothness at a chair on the op-
posite wall.
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subwoofer at left main,
right main, and center
speaker positions.

The results of my experiments do not
support the hypothesis that driving a room
from multiple points delivers smoother
bass response. The best and smoothest re-
sults, at all listening positions, are obtained
with subwoofers located in a corner. In ret-
rospect, this comes as no surprise. At very
low frequencies, below the madal range
(starting at about 25 Hz in my room), room
effects reinforce the bass at a rate of 12 dB
per octave as frequency falls; this happens
no matter where the subwoofers are located
in the room. Below the modal range, all the
subwoofers are well within one wavelength
of all six room surfaces, and linear cone dis-
placement becomes the limiting factor for
bass output.

 PLACING REsI==VASSES

In the bass range where the modal
hole occurs, between 30 and 45 Hz, there
are only two ways to smooth response.
One is to excite as many additional mul-
tiple-wall modes as possible, to fill in the
gap between the two lowest axial modes.
Alternatively, we can try to find a set of
staggered subwoofer locations where
modes will combine destructively (can-
cel) to knock down the energy at the fre-
quencies adjacent to the hole and average
things out. However, if there is a real lack
of energy between the room’s two lowest
primary axial modes (the hole in the bass
response mentioned earlier), this will
succeed only in reducing the level at
these adjacent frequencies to the level in
the hole, making it difficult to get an ac-
ceptable output level. Therefore, at least
one subwoofer will need to be in a cor-
ner; this will excite the modes necessary
to increase acoustical energy in the hole,
no matter how we deploy additional sub-
woofers. The individual responses of
subs at the left, right, and center speaker
positions (Fig. 7) show that they cannot
possibly average out the way we want.

Below the modal range, subwoofer ex-
tension and linear displacement are the
main factors controlling output. If more
20-Hz information is needed, the only
way to get it in a normal-size room is to
use more, bigger, and more powerful
subwoofers. At such low frequencies, it
doesn’t matter where the subs are placed
in the room.

In the modal range (roughly 30 to 80
Hz in typical rooms), bass distribution

throughout the room will be uneven. Seats
located near walls may get an apparent bass
boost of 3 or 4 dB, with roughly twice as
much deviation as in more central seats.
With corner subwoofers, these problems
are diminished and bass output will be at its
maximum.

Tuning the system carefully may mini-
mize bass-response variations at some seats
but will probably increase the variation at
other listening positions—and it will be
practically impossible to accomplish with-
out instrumentation. When I tried such
tuning, [ found that staggering crossover
frequencies may be the single most eftective
method of reducing bass unevenness in
rooms. If the system sounds too boomy, try
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lowering the crossover point of your sub-
woofer low-pass filter or raising the
crossover point on the high-pass that feeds
the main channels. This approach will
spread the crossover points so that less en-
ergy is radiated into the room between 60
and 80 Hz, and it is probably the best way to
address the problem for seats located well
away from the main listening position. (Do
not, however, lower the frequency of the
high-pass feeding the main speakers to
match your lowered subwoofer crossover;
that would only transfer the problem from
one set of speakers to the other.)

My measurements show that the main
problems are an acoustic hole between the
main modes (at 27 and 50 Hz, in my room)

where your

and a pileup of output where multiple
modes combine with the main floor-to-
ceiling mode (usually at about 72 Hz be-
cause mrost rooms have 8-foot ceilings).
Corner location of a subwoofer solves the
problem completely at the primary listen-
ing position. Avoiding excitation at 72 Hz
by any channel may be the best technique
for balancing bass once you have put your
subwoofer in the corner.

Perhaps the most interesting overall con-
clusion is that full-range speakers may al-
most never be optimal for any kind of sys-
tem, including ordinary two-channel stereo
setups. Your chances of getting both proper
imaging and smooth, extended bass are

-much improved if all the lowest frequencies

are radiated from a corner-located sub-
woofer (or two), irrespective of where the
other speakers are placed. A
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"EDWARD J. FOSTER

ARAGON 38008ST
AMPLIFIER

he 8008ST is the latest power amp in
the upscale Aragon line from Mon-
dial Designs. (On a less lofty level,
Mondial also offers the Acurus line;
I was quite taken with the Acurus
200X3 amp when I reviewed it in

the February 1995 issue.) Actually there are

8008

power amps, the “ST”

that [

viewed and a more ex-

two Aragon

version re-
pensive “BB” version.
By the usual rules of
the game, both qualify
as dual-mono designs.
However, the ST ver-
sion has a single

2,000-volt-ampere toroidal power trans-
former, whereas the BB amp has separate
1,100-volt-ampere transformers for each
channel (which, I suppose, makes it some-
what “more dual mono”). Nonetheless, the

only thing shared by the 80085T’s channels
is the transformer’s core, since separate
windings, rectifiers, and filters are used for
left and right. For the curious, the BB ver-
sion of the 8008 is outfitted with balanced
as well as single-ended inputs (the ST is
configured only for single-ended signals),
= the matched
output-stage transis-
tors of the BB are
said to be “increased
by 50%.” I was thus
somewhat surprised

and

to find the manufac-

turer stating that

“the 8008ST can be

upgraded to the BB,”

which would seem to imply fairly extensive
replacement of components.

Perhaps the rather unusual mechanical

design of Aragon’s 8008 amplifier helps fa-

cilitate the transformation. If you look at
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the 8008 from the front, the power supply is
on the left and the two audio amps are on
the right (as opposed to the usual configu-
ration, in which a central power supply is
flanked by the amps). Each channel is con-
structed separately, with the output devices
mounted to heat sinks that also support the
p.c. boards and ancillary components. That
much is conventional, but, instead of facing
the heat sinks outward, the 8008 faces them
inward, creating a sort of chimney that ex-
tends from the front to the back of the chas-
sis, toward the right end of the chassis. The
tops of the sinks are angled downward,
forming the unique “V” you see when fac-
ing the amp.

According to a Mondial brochure, “The
notch carved into the top of the chassis in-
sures that the heat generated by all this
power will be properly dissipated even if a
shelf or another component is placed im-
mediately above the amplifier.” The own-
er’s manual is a bit more cautious and sug-
gests at least 1%2 inches of top and rear
clearance to allow sufficient airflow
through the ventilation slots. Since the 8008
is rated at 200 watts per channel into 8
ohms (400 watts per channel into 4 ohms)
and uses conventional Class-AB topology,
I’d agree with the manual. Nonetheless, the
sheer heft of the heat sinks (they have twen-
ty-six Ya-inch-thick fins per side) apparent-
ly does enable them to do a particularly fine
job of heat dissipation.

The signal for each channel enters the
8008ST via a gold-plated RCA input jack
and exits via two sets of gold-plated multi-
way binding posts that facilitate bi-wiring.
The color-coded output posts are on stand-

Rated Power Output: 200 watts per
channel into 8 ohms or 400 watts per
channel into 4 ohms, both channels
driven.

THD + N: Less than 0.05% at rated
power into 8 ohms.

Full-Power Bandwidth: 5 Hz to 20 kHz.

Dimensions: 19 in. W x 6%2 in. H x 14%2
in. D (48.3 cm x 16.5 ¢cm x 36.8 ¢cm).

Weight: 67 Ibs. (30.4 kg).

Price: $1,999.

Company Address: c/o Mondial De-
signs, 20 Livingstone Ave., Dobbs Fer-
ry, N.Y. 10522; 914/693-8008.

For literature, circle No. 90

Photos: Michael Groen



ard %-inch centers that accept dual-ba-
nana (“GR”) plugs, single-banana plugs,
spade lugs, etc. The drilled holes, however,
are too small to directly accept heavy-gauge
speaker cable.

Each connector’s signal ground is isolat-
ed from the chassis, and, in fact, the two
channels’ signal grounds are kept indepen-
dent of each other and the chassis ground.
Signal ground for each channel is tied to the
chassis via a 10-ohm resistor, which is by-
passed at RF frequencies. This resistor lim-
its the ground-loop “hum” currents that
sometimes flow when the preamp and pow-
er amp chassis are connected to power-line
ground via three-wire power cords. The
Aragon’s grounding arrangement thus
helps to improve signal-to-hum ratio as
well as to isolate left- and right-channel sig-
nal grounds, thereby augmenting channel
separation. This arrangement does, howev-
er, preclude operating the channels in
bridged mode.

Mondial says that all of the Aragon prod-
ucts “utilize only epoxy-sealed resistors to
insure that they will exhibit the same 1%

tolerance under any and all climatic condi-.

tions. . . .Every transistor in every Aragon is
precisely matched” so that multiple transis-
tors in the circuit can “act as a single tran-
sistor, increasing the operating precision
under even the most strenuous conditions.”
In addition, signal wiring is “silver com-
posite jacketed with Teflon”; all
components “are mounted
in a solid glass-epoxy cir-
cuit board coated with
oxygen-free copper.”

Measurements
Interestingly, the characteris-

tics I find technically most impres-

sive in the Aragon

8008ST, its remark-

ably wide frequency

response and uniform-

ity of output imped-

ance with frequency,

are neither touted in

the sales literature nor

even listed in the spec-

ifications. It’s not of-

ten that I find an amplifier that’s flat within

10.01 dB (the limit of my test system) from

20 Hz to 20 kHz, down less than 0.4 dB at

100 kHz, and less than 1.5 dB down at 200

kHz (the highest frequency I can

Arsgon B00BST

Frequency Response st 1 Watt - osu

+!
measure). And it’s not often that I

find an amplifier whose output im-

pedance rises from a very low 19.2

milliohms at 50 Hz (equivalent to a

RELATIVE LEVEL — dB

damping factor of 415) to a high of
only 31.8 milliohms at 20 kHz.
This tells me that the 8008ST was
designed without the series induc-
tor (coil) that’s often used to pro-

10 100 Ik

tect the output stage from wayward e
loudspeaker loads. Since I find out-
put inductors have audible draw- -110
backs—aberrations in frequency o

NOISE — dBW

response when driving real loud-
speakers, for example—I'm happy
to see them absent.

I did have some initial problems
testing the amplifier, however. The
first 8008ST I put on the bench
blew a right-channel power-supply

Arsgon BOOBST -

-60
rail fuse as soon as it was turned -80
on. Replacing the fuse brought the
amplifier back to life, but I found
that I couldn’t get completely con-

CROSSTALK — dB

-100

sistent distortion data. After much
head-scratching and experimenta-
tion, trading amp samples with
Mondial, and conversations with both
Mondial and the makers of my Audio Preci-
sion System One measurement gear, I con-
cluded that there was probably
something about the
test setup that
was causing the

amplifier to go
into extremely
high-frequency
oscillation under
certain measurement
conditions. The most
likely reason for a noninvert-
ing amplifier to go

into high-frequency
oscillation is feed-

back from output to

input. This can oc-

cur because of ca-
pacitive coupling be-

input
output cables or be-

tween and

cause of current flow
through a common ground. I take numer-
ous precautions against both conditions on
the test bench, including operating the Au-
dio Precision in its “floating” generator
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Fig. 3—Interchannel
crosstalk.

mode, which ensures that neither input nor
output grounds are connected to the AP’s
chassis, at least in the audio range. It turns
out, however, that the Audio Precision’s
electronics are bypassed to the chassis at ra-
dio frequencies to prevent problems when
the equipment is used near a broadcast
transmitter. Most amplifiers don’t pass fre-
quencies high enough for this coupling to
create feedback, but the 8008ST, apparently,
is an exception. Fortunately, this rather
flukey condition is highly improbable with
the amplifier set up normally in a home au-
dio system.

To make a long story short, I found that I
could obtain reasonable behavior when I
coupled the two 8008ST inputs with a Y-
connector and drove them from only one of
the AP’s two generator outputs, strapped
the 8008ST chassis to the AP chassis with an
RF braid, and locked down the AP’s auto-
ranging circuitry to fix its input gain. All
data that you see here (except for channel
separation) was taken in this manner.

In many respects, the Aragon 8008ST
proved extraordinary. Channel balance was
absolutely perfect, and left and right re-
sponse curves overlay so closely that only
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ok 208 put levels of 10 watts, 100 watts,

and rated power (200 watts with 8-
ohm loads, 400 watts with 4-ohm
loads). From 20 Hz to 1 kHz, dis-
tortion is uniform; at higher fre-
e o T T o o s Pl e quencies it starts to inch up but re-
A mains less than 0.04% at 20 kHz (a
i bit better than Mondial’s specifica-
ol tion) with 8-ohm loads and is
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001 4 -t with 4-ohm loading. While this is

not the very lowest THD + N T've
measured, it certainly represents
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fine performance.
A Figure 5 shows THD + N versus
output level for the left channel,
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| 7 with both channels driven. The

data was taken with 8-ohm loads
ol : (Fig. 5A) and 4-ohm loads (Fig.
: 5B). The shape of these curves is
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0.0 Ik unusual. On most amps, THD + N

falls with increasing output level. It

0.00l l usually bottoms out rather close to
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Fig. 5—THD + N vs. output B

with 8-ohm loads (A) and

4-ohm loads (B).

the clipping point, where the
curves rise sharply. This character-
istic suggests that the THD + N is
more noise than distortion, up to
the point where the curves flatten
or start to rise. On the Aragon 8008ST, the
curves flatten in the range from 3 to 5 walts

the left channel’s results are shown in Fig. 1.
Considering the 8008ST’s relatively high
voltage gain (27.7 dB), input impedance
(23 kilohms), and power rating (23 dBW),
its A-weighted residual noise (-101.6 dBW)
was remarkably low. Theoretical dynamic

and remain relatively constant to within a
few dB of clipping.

Clearly the 8008ST more than meets its
distortion spec (0.05% THD at 200 watts
range, calculated from the noise and power  per channel) when driving 8-ohm loads
measurements, exceeds 124 dB. and easily drives 400 watts per channel into
Figure 2 shows the left channel’s noise 4-ohm loads. (Mondial doesn’t give a dis-
spectrum. With the exception of a tiny (and  tortion spec for 4-ohm loading.) On

negligible) amount of power-supply ripple steady-state sine waves, clipping didn’t oc-
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cur until 265 watts per channel into 8 ohms
and 480 watts per channel into 4 ohms,
which is 1.2 and 0.8 dB, respectively, above
the continuous output power ratings. With
IHF tone bursts, the 8008ST clocked in
somewhat higher: 300 watts per channel
into 8-ohm loads and a formidable 540
watts per channel with 4-ohm loading.

Use and Listening Tests
The Aragon 8008ST has seemingly end-
less power reserves, and its low output im-
pedance in the high treble contributes to a
bright top end. The opening cymbal crash
in Aaron Copland’s “Fanfare for the Com-
mon Man,” performed by Louis Lane and
the Atlanta Symphony Orchestra (Telarc
Continued on page 55

MEASURED DATA

Output Power at Clipping (1% THD at
1 kHz): Into 8 ohmis, 265 watts (24.2
dBW) per channel, both channels driv-
en; into 4 ohms, 480 watts (26.8 dBW)
per channel, both channels driven.

Dynamic Output Power: Into 8 ohms,
300 watts (24.8 dBW); into 4 ohms,
540 watts (27.3 dBW).

Dynamic Headroom: 1.8 dB re 8-ohm
rated power and 1.3 dB re 4-ohm rated
power.

THD + N, 20 Hz to 20 kHz, at Rated
Output: Less than 0.0396% into 8
ohms and less than 0.0703% into 4
ohms.

THD + N, 20 Hz to 20 kHz, at 10 Watts
Out: Less than 0.0212% into 8 ohms
and less than 0.0360% into 4 ohms.

Damping Factor: 415 at 50 Hz for 8-
ohm loading.

Output Impedarice: At 1 kHz, 19.7 milli-
ohms; at 5 kHz, 22.0 milliohms; at 10
kHz, 26.5 milliohms; at 20 kHz, 31.8
milliohms.

Frequency Response: 20 Hz to 20 kHz,
+0.01 dB, with -3 dB points below 10
Hz and above 200 kHz.

Sensitivity: 117 mV for 0-dBW (1-watt)
output and 1.65 V for rated output.

A-Weighted Noise: ~101.6 dBW.

Input Impedance: 23 kilohms.

Channel Separation: Greater than 71 dB
from 100 Hz to 10 kHz.

Channel Balance: £0.00 dB.
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KEF
REFERENCE SERIES
MODEL FOUR SPEAKER

he Model Four is at the top of KEF’s

high-end Reference line, which

comprises four models that range

from $6,400 down to $1,600 per

pair, all with magnetic shielding. It’s

also KEF’s second most expensive
speaker, exceeded in price only by the Mod-
el 107/2 at $7,500 per pair; the latter is part
of KEF’s Raymond Cooke Series, named in
honor of the company’s late founder. (I re-
viewed the original Model 107 in the Feb-
ruary 1988 issue.)

The current Reference Series was con-
ceived and developed by engineer Enrico
Cecconi, who has been at KEF for more
than 17 years. Like the previous Reference
Series, this line is based around KEF’s Uni-Q
two-way coincident driver technology,
which puts a very small dome tweeter at the
apex of a midrange cone. The precursor to
the Model Four was the similarly config-
ured Model 105/3 (Audio, June 1991). Like
the 105/3, the Model Four is a large, floor-
standing tower; it’s also a four-way system
using six KEF-built drivers, two of which

Rated Frequency Response: 35 Hz to 20

 kHz, +3dB.

} Rated Sensitivity: 92 dB at 1 meter, 2.83

| volts rms applied.

| Rated Impedance: 4 ohms, nominal.

‘;Recommended Amplifier Power: 50 to

. 400 watts per channel.

Dimensions: 47% in. H x 11% in. W x
15% in. D (121.4 cm x 30 cm x 39

% cm).

 Weight: 108% Ibs. (49.1 kg) each.

 Price: $5,200 to $6,400 per pair, de-

| pending on finish; available in black

' ash, Rosetta Burr, or Santos rosewood.

 Company Address: 89 Doug Brown

- Way, Holliston, Mass. 01746; 508/429-

3600.

iFor literature, circle No. 91

are concealed inside. Both models’ higher

frequencies are handled by a single Uni-Q
driver with a 6%-inch cone and a I-inch
soft-dome tweeter.

Although the Model Four looks similar
to the 105/3, it differs in two significant
ways. First, the Model Four’s Uni-Q driver
is above the other drivers; the 105/3’s Uni-Q
driver was between the two other mid-
range drivers, in a D’Appolito configura-
tion. The second difference is the woofer
system. The 105/3 used two 8-inch woofers
in separate, sealed enclosures that fed into a
common “coupled cavity”; bass radiated
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into the room from this cavity, through a
large circular port. The Model Four’s Inter-
Port coupled-cavity bass-loading system is
similar but has a vented rather than a sealed
enclosure for each woofer and has larger,
10-inch, bass drivers.

A conventional bandpass vented enclo-
sure normally has a single box resonance in
the center of the woofer’s passband. By con-
trast, the InterPort design has an additional
box resonance at the low end of the

woofer’s range. The two box-tuning fre-
quencies reduce cone motion and distor-
tion over a much wider range than a single-
tuned bandpass design does.

The 105/3 had two woofers, one facing
up in the top half of the cabinet and the
other facing down in the bottom half. These
woofers were connected solidly together by
a force-canceling rod. In the Model Four,
the rod is actually much thicker, an assem-
bly comprising two internally braced tubes
of extruded aluminum that are connected
by a threaded turnbuckle rod. Since the driv-
ers face 180° apart, they move in opposite

Photos: Michael Groen



directions—or would, if the rigid coupling
between them did not effectively cancel
those motions out, thereby reducing the
amount of mechanical energy coupled to
the cabinet. In a further move to reduce en-
ergy coupling, the Model Four’s woofers are
not bolted directly to the cabinet; instead,
they are isolated from it by gaskets and
pressed into place by the rod assembly. The
10-inch woofers are long-throw designs
and have large magnets, pulp cones, and
rubber surrounds.

The lower midrange frequencies, be-
tween 160 and 500 Hz, are handled in the
Model Four by two parallel-connected 6Y2-
inch drivers in a vertical array, just below

the coincident upper-midrange and high-
frequency drivers. This array provides a
controlled vertical coverage pattern and
wide horizontal coverage. All three of the
Model Four’s midrange drivers have curvi-
linear polypropylene cones. The new mount-
ing bezel blends gently into the driver’s
surround, providing a smooth acoustic
transition from cone to baffle that is said to
reduce diffraction and improve frequency
response.

Frequencies above 500 Hz are handled by
a fourth-generation version of the Uni-Q
driver. The tweeter, which is located inside
the 1%-inch voice coil of the upper-
midrange cone driver, has a soft, silk-fabric
dome and a rare-earth (neodymium/
boron/iron) magnet. The tweeter’s concen-
tric location at the base of the upper
midrange’s cone essentially aligns the
acoustic centers (where the sound waves
seem to originate) of the midrange and the
tweeter; this gives the Uni-Q driver a point-
source configuration that yields virtually
the same radiation pattern horizontally as
well as vertically.

The Uni-Q’s midrange cone acts as an
acoustic waveguide to ensure that the direc-
tional patterns of the tweeter and midrange
match very closely through their crossover

region. The result is very even cov-
erage for seated and standing lis-
teners, including listeners far to the
sides. Like previous KEF Uni-Q
models, the Model Four is designed
to have wide but controlled cover-
age; this improves imaging by min-
imizing the wall, floor, and ceiling
reflections that might otherwise in-
terfere with the sound reaching the
listener and by helping the spectral
balance of the sound radiated to
these surfaces match that of the di-
rect sound.

The Model Four’s crossover is on
two p.c. boards, one for the Uni-Q
driver and one for the drivers han-
dling the lower frequencies. The
two boards are separated, to reduce
interactions between them. The
crossover’s construction is first-
rate, and all parts used are of very
high quality. The crossover con-
tains 35 components (13 resistors,
nine inductors, and 13 capacitors).
These components form a second-
order low-pass network for the
woofers, a fourth-order bandpass
for the lower midranges, a fourth-
order bandpass for the upper
midrange, and a third-order high-
pass for the tweeter. Conjugate im-
pedance-compensation networks
for each driver, and other imped-
ance-leveling circuits, smooth and
minimize variations in the imped-
ance curve. Crossover components
are computer-matched to ensure
that the speakers in any given pair
match each other and match the
speaker used as a production stan-
dard. (KEF can even provide an ex-
act match for any speaker if the unit
it was originally paired with should
be lost or damaged.)

Two sets of gold-plated input
terminals on the rear enable bi-
amplification or bi-wiring. Gold-
plated straps are supplied for con-
ventional, single-wire hookups.

The Model Four’s enclosure is
very well braced. It has gently
rounded corners on all side and up-
per edges to minimize diffraction.
A molded baffle holds the mid-
range and Uni-Q drivers. The baffle
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The terminals allow bi-wiring and
are easy to reach and grip, but they
won't accept double-banana plugs.

is covered with a space-frame grille
that attaches to the front panel
with pegs and matching recepta-
cles. A plinth base, 1% inches high,
is provided; this base can be filled
with sand or lead shot to add sta-
bility and mass-damping. Gold-
plated, solid-brass adjustable feet
with locking collars are also pro-
vided; the feet are reversible, with
sharp spikes at one end and pads at
the other.

Measurements

Figure 1 shows the Model Four’s
frequency response. Measurements
were taken in a large anechoic
chamber, and I smoothed the
curves with a tenth-octave filter.

The on-axis response with the
grille off is very flat except for a
high-frequency dip at 10.5 kHz
and a peak at 16 kHz. These re-
sponse anomalies are typical of
many coaxial transducers, includ-
ing KEF’s Uni-Q (which exhibits
them only within a narrow range
of angles near the axis). However,
the difference between the peak
and dip in the Model Four’s on-
axis response is significantly smaller
than in previous KEF Uni-Q mod-
els I have tested. Because of these
on- and near-axis anomalies, KEF
recommends a listening position
somewhat off axis.

This listening position is auto-
matically achieved when the speak-
ers are aimed straight into the
room, with their axes parallel to
the room’s side walls. KEF recom-
mends this setup rather than cant-
ing the speakers toward the listen-
er. In my listening room, with the
speakers about 8 feet apart and
about 10 feet from my seat, this
would correspond to an angle of
24° off axis. I therefore measured
response at this angle. As you can
see in Fig. 1, the 24° response is sig-
nificantly smoother than the on-
axis curve above 9 kHz and ex-
hibits only a slight rolloff above 14
kHz. In fact, response with the
grille removed is extremely flat and
smooth, with just a slight bump at
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about 150 Hz. It fits an exceptionally tight,
3-dB, window over the wide bandwidth
from 47 Hz to 16 kHz. If we exclude the lit-
tle 150-Hz hump, the window is even
tighter: 2.3 dB! Within the much looser, 6-
dB, window of KEF’s +3 dB specification,
the response is 40 Hz to 20 kHz, only a few
hertz shy of KEF’s rating.

The effect of the grille is also shown in
Fig. 1, in an unsmoothed curve. The grille
causes many high-Q peaks and dips and
perturbs the response by as much as 7 dB in
narrow ranges; I suggest leaving it off for
serious listening. Averaged from 250 Hz to
4 kHz, the Model Four’s sensitivity mea-
sured a high 91 dB SPL at 1 meter for a
2.83-volt input, only 1 dB below KEF’s
specified 92 dB.

Figure 2 shows the Model Four’s phase
and group-delay responses, referenced to
the tweeter’s arrival time, as well as wave-
form phase. The phase curve is quite well
behaved. The group-delay curve indicates
that the upper midrange is delayed relative
to the tweeter by approximately 0.25 mil-
lisecond. The Model Four’s waveform
phase indicates that waveshapes will not be
preserved in any frequency range. (Wave-
shapes are preserved only where the curve

EVEN AT 200 WATTS,
THE MODEL FOUR
SOUNDED VERY CLEAN
AND EFFORTLESS
AT 41.2 Hz.

stays near 0° or 180°, and they are inverted
when the curve is near 180°. But very few
conventional loudspeakers do preserve
these shapes.)

The Model Four’s horizontal on- and
off-axis frequency response curves, taken at
selected angles, are shown in Fig. 3. The ax-
ial grouping (0° to 15°, in 5° steps) forms a
quite compact bundle over the entire mea-
sured range, which indicates extremely uni-
form response near the axis. The 30° curve
has the same general shape as the axial
grouping but is somewhat lower in level, in-
dicating directivity, and drops off above 15
kHz. The 60° curve slopes downward, with
slight undulations, and cuts off sharply
above 12.5 kHz.



In KEF’s
Uni-Q driver
(top), a 1-inch
dome tweeter
nestles within
a midrange’s
voice coil.

Figure 4 shows the KEF’s response above
and below the speaker’s axis. The axial
grouping includes all the curves within
+15° of the axis (seven curves in all). Note
how very similar these are to the near-axial
horizontal curves in Fig. 3. The Model
Four’s response within 30° of the axis is ex-
tremely uniform in both the horizontal and
vertical planes; KEF’s Uni-Q speaker sys-
tems are easily the best I’ve measured in
this respect.

The Model Four’s impedance-magni-
tude curve (Fig. 5A) has an infrasonic peak
at 11 Hz. From 20 Hz to 20 kHz, the maxi-
mum is 16.6 ohms at 3 kHz and the mini-
mum is 3.1 ohms at 700 Hz, a ratio of 5.4
to 1. KEF has not leveled out the Model
Four’s impedance as aggressively as it did
that of the 105/3, which had a 2.4 max/min
ratio. The rationale was that money saved
by not leveling the impedance quite as much
could be invested more usefully; since speak-
ers of the Model Four’s caliber would nor-
mally be used only with cables of reasonably
high quality, KEF decided it made no sense
to design in compatibility with high-imped-
ance cables. If the amps used with the speak-
ers have low output impedance, as most sol-
id-state amps do, this argument holds; with
amps having higher impedance, such as tube
models, the argument is less persuasive.

In the audio range, the Model Four’s im-
pedance phase (Fig. 5B) reaches a maxi-
mum of about 38° (inductive) at 2 kHz and

a minimum of about —36° (capaci-
tive) at 5.5 kHz. Despite the fact
that these extremes are somewhat
high, the Model Four should pose
no serious problem for any well-
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designed amplifier.

A high-level sine-wave sweep re-
vealed that the Model Four’s enclo-
sure is very rigid and inert, with no
appreciable wall vibrations or reso-
nances. This speaker’s clean and
powerful low-frequency output on
sine waves extended down below
30 Hz, a big improvement over the
performance of the Model 105/3.

Figure 6 shows the Model Four’s
3-meter room response, with both
raw and sixth-octave-smoothed
data. The speaker was in the right-
hand stereo position, with its axis
parallel to the side walls of my lis-

MAXIMUM SPL — PEAK dB

tening room (as KEF recom-
mends), and the test microphone
was at ear height (36 inches) at the
main listening position on my sofa.
The averaged curve is very well be-
haved and fits a quite tight, 6-dB,
window between 360 Hz and 16 kHz. Some
room effect is evident below 360 Hz, and
there’s a slight rolloff above 16 kHz. All in
all, this is one of the best room-response
curves | have obtained.

Figure 7 shows the speaker’s E, (41.2-
Hz) harmonic distortion. At full power
(200 watts), the second harmonic reaches
3.6%, which is quite low; the third harmon-
ic is an even lower 1.7%, the fourth is 2.4%,
and the fifth is 1.2%. At 1 meter in free
space, the KEF generated a quite loud 109
dB SPL from a 200-watt input. Even at this
power level, the Model Four sounded very
clean and quite effortless at 41.2 Hz.

Harmonic distortion is not shown for A,
(110 Hz) and A, (440 Hz) because distor-
tion at these frequencies was so low I could
barely measure it. At both frequencies, the
Model Four sounded quite clean at full
power. Intermodulation distortion was also
too low to present here; it reached only
2.3% at 200 watts when the Model Four was
fed 440-Hz (A,) and 41.2-Hz (E,) tones of
equal amplitude.

Figure 8 shows the speaker’s short-term
peak-power input and output capabilities.
(Peak input power was calculated by as-
suming that the measured peak voltage was
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applied across the rated 4-ohm imped-
ance.) The peak input power starts low (20
watts at 20 Hz), rises rapidly to a local max-
imum (1,000 watts at 40 Hz), falls a bit, ris-
es to a plateau between 120 and 300 Hz of
about 3 kilowatts, and then rises very high
(to 10 kilowatts) between 500 Hz and 4
kHz. At higher frequencies, power handling
falls somewhat, to about 4 kilowatts, and
remains there up to 20 kHz. The Model
Four’s low impedance made it a difficult
load for my test amplifier. Below 300 Hz, I
had to run the amplifier in its parallel-
mono mode, doubling its current-drive
capability. Even so, the plateau between 100
and 300 Hz in the input-power curve is due
primarily to my amplifier running out of
gas before the speaker did!

As you can see in Fig. 8, the KEF’s maxi-
mum peak output with room gain starts at
a loud 91 dB SPL at 20 Hz and then rises
very rapidly, reaching a plateau of about
122 dB between 40 and 80 Hz; it then rises
into the very loud range of 125 to 130 dB
between 100 Hz and 8 kHz. At higher fre-
quencies, the level drops somewhat, to
about 125 dB SPL. The peak output reaches
110 dB SPL at a low 29 Hz; 120 dB SPL is
reached at an impressively low 39 Hz. This
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powerful low-frequency output places the
Model Four in the top 10% of all speakers |
have tested.

Use and Listening Tests

The Model Fours are packed one per car-
ton. Even with the grilles packed separately,
the speaker carton is so big and heavy that it
takes two people (or one person and a
handcart) to handle it. Thanks to KEF’s
well-designed packaging, however, it only
takes one person to unpack the speakers;
once the 108-pound Model Fours are out of
their boxes, they can be “walked” into posi-
tion by one person, too. The speakers are
shipped with spiked feet attached to their
bottoms. I removed the spike assemblies to
facilitate moving the speakers on my car-
peted floor, then reinstalled them for my
listening tests. I chose not to add lead shot
to the bases; the speakers were massive
enough to be very stable without this added
weight.

The Model Fours 1 received were sup-
plied in the most expensive finish, Santos
rosewood, and were quite gorgeous. The
cabinet, with its smooth beveled edges,
looks equally good with or without the
grille. The large circular port on the front
gives interested techies a convenient win-
dow to examine the speaker’s internal
workings; it let me see that the craftsman-

InterPort

InterPort-vented
sub-enclosure

| Coupled-cavity
-~ output port

i—Force-canceling rod

InterPort

‘Wiring
and

/rerminals

_ InterPort-vented
sub-enclosure

Spiked feet

ship was just as fine on the inside of the en-
closure as on the outside. The port also fig-
ured in the only problem I had that related
to workmanship: During the high-level
sine-wave sweep test for cabinet resonance,
a piece of sound-absorptive foam broke
loose and nearly blew out through this port.

The installation manual is a well-orga-
nized 20-page booklet, half in French, half
in English, that serves KEF’s whole Refer-
ence Series. In addition to providing gener-
al descriptions of each model and listing

their specs, it covers magnetic shielding,
unpacking, speaker placement, room
acoustics, adjustment of feet and spikes,
speaker cables and connections, bi-wiring
and biamplification, speaker phasing, am-
plifier requirements, and power handling.
(I found it curious, however, that more than
twice as much space is devoted to adjust-
ment of the feet and spikes than to room
acoustics and speaker placement.) The
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manual recommends that the speakers typ-
ically be placed 6 to 10 feet apart, well away
from room corners and side walls, and (as
mentioned earlier) with little or no toe-in.

The Model Fours are very easy to hook
up because the terminals are very accessible
and their knurled knobs are easy to grip.
Unfortunately, the terminals are spaced 112
inches apart, so you can’t use standard dou-
ble-banana plugs, which have %-inch spac-
ing. The terminals will accept very large ca-
ble, up to 0.23 inch in diameter (AWG No.
4), even with the straps for single-wire con-
nections in place.

I set the Model Fours about 8 feet apart,
far from my room’s walls, and listened at a
point 3 meters away from each speaker.
Components in my system included Onkyo
and Rotel CD players and a Krell KRC pre-
amp and KSA250 amp. For comparison, |
used B&W 801 Matrix Series 3 speakers.

Soon after I started listening to the Mod-
el Fours, I knew they were very fine loud-
speakers. They could handle virtually any
program material I threw at them and per-
formed nearly flawlessly. Neutrality, very
wide bandwidth, extended and powerful
bass response, excellent coverage, wide dy-
namic range, cleanliness, low coloration,
accurate imaging—these speakers had it all.

While listening to a broad sampling of
program material, I found my preferences
shifting randomly between the KEFs and
the B&Ws, depending on the recording.
The KEFs had a slight edge in imaging,
soundstaging, coverage, and dynamic
range, whereas the B&Ws had a slight ad-
vantage in neutrality and in response below
30 Hz. With wide-range material, it was
very hard to tell the systems apart when I
switched between them, no matter where |
was in the room or whether [ was seated or
standing. Matching the sound of the B&W
801s this closely requires a speaker that
closely matches its three-dimensional polar
and power response, smooth and flat wide-
range response, and low distortion coupled
with low coloration. However, [ got this
close a match only when [ reduced the sig-
nal level to the KEFs, which are 4 or 5 dB
more sensitive than the B&Ws.

When listening to pink noise through the
Model Fours, I heard no tonal changes
whatsoever when I stood up, which is quite
rare. The only speakers I've heard that come
close to this are the two other KEFs with



Uni-Q drivers that I've tested. (The B&Ws
exhibit some very slight midrange tonal
changes when I stand up during this test.)
The Model Fours’ octave-to-octave spectral
balance was excellent, and they imposed no
tonality on the pink noise. Considering that
they’re two different systems, the KEFs and
B&Ws sounded as similar overall as they
could.

On pink noise, the Model Fours did not
generate much usable output in the 20- and
25-Hz third-octave bands. Their output
was very usable at 30 Hz and became very
strong, clean, and robust at 40 Hz and high-
er—actually stronger and cleaner than the
B&WSs’ output at 40 and 50 Hz. Port wind
noise was very low to nonexistent (the
B&Ws generate loud wind noise at 20 and
25 Hz when driven hard).

The KEFs’ imaging and soundstaging ca-
pabilities were demonstrated extremely well
by “On The Run” and “Time,” on Pink
Floyd’s Dark Side of the Moon (Capitol
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