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WSR’s Holosonic”™ Home
Theatre Sﬁ/stelm
Part VII — The End Result

GARY REBER

Widescreen Review’s
New State-Of-The-Art
Reference Theatre At
New Facility

This is Part VII, the last part of a series of
articles on the design, development, and
execution of a new state-of-the-art
Reference Holosonic™ Home Theatre Lab,
built from the ground up, at WSR’s new
facility in Temecula, California (north of San
Diego, southeast of Los Angeles). The new
facility serves as Widescreen Review's and
SurroundMusic.net’s review laboratory. Part |
appeared in Issue 48 (May 2001).

This last part of the series will cover
some of the lessons learned pertaining to
the performance of a home theatre and sur-
round music audio system, how to select
individual components, and guidance in the
setup of a holosonic sound system in the
context of your own situation. We'll also look
at what constitutes good sound performance,
and how to maximize performance and value
in the selection of components. As well, | will
recap our approach to the WSR theatre’s
video system. Finally, | will summarize the
performance of the WSR theatre, which is the
end result of everything | have learned over
many years of trial and error, and education.

| conceived WSR’s Reference Holosonic
Home Theatre Lab to be a performance-
driven venue in which to experience good
surround sound and widescreen motion pic-
tures, sourced from DVD and HDTV compo-
nents. | have strived for the highest fidelity
sound, whether music listening or movie
viewing. The end result represents all that |
have learned about reproducing good
sound and pictures in a home environment.
While certainly not an “everyman” home the-
atre, throughout this seven-part series |
have shared with you techniques that have
worked for me, and other techniques that
have been promised to work (and indeed do).

Since the age of nine, when stereo had
not yet been introduced, | have been a seri-
ous music lover and listener. At that early
age, | was exposed to the Stan Kenton
Orchestra by my aunt and uncle, which
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completely overwhelmed me with its unbe-
lievable dynamic power, distinguished
instrumental jazz voicings, and chord struc-
tures. | was so influenced with the sound of
the Kenton Orchestra that | took up saxo-
phone, and played alto and baritone saxo-
phones later on in my teens and twenties, in
big bands and orchestras. As a huge jazz
fan, particularly of the big band jazz orches-
tra genre, | eventually became a major
artists’ jazz producer and recording engi-
neer, specializing in on-location “live” per-
formance projects. | then became a music
video producer with concert projects pro-
duced for HBO, PBS, and Pioneer Artists
among others, using multi-track analog and
digital audio tape recorders to capture sur-
round sound on six to twelve camera shoots.
As well, | have always been a movie nut.

“Stereo” And
“Holosonic” Imaging

To me, sound is at least 87 percent of
the movie experience! Why? Because, our
hearing and our visceral feeling is far more
sensitive than our visual capacities, and
influences us on a more emotionally sublimi-
nal level. Our hearing allows us to precisely
locate the direction and distance to the
source of a sound, anywhere around us,
including its height in relation to the space
we are in. That is why “surround sound” has
the “potential” to produce an incredibly
close encounter with real-life.

Since founding Widescreen Review in
1992, | have written extensively about and
advocated great sound when it comes to
producing movies—with the same level of
high fidelity performance associated with
the finest music recordings, when repro-
duced on a good audio system.

In the earliest days of stereo, and for
some time thereafter, up to the advent of
multi-track recording (which is almost
always multi-track mono with no real spatial
dimension), stereo recordings were pro-
duced with minimal microphone setups and
the artists performed “live” in the recording
studio or performance space. The two
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stereo channels were always acoustically
related (the same instruments and voices
could be heard in both channels, though
with differences in amplitude and phase).
Those recordings supported a much wider
loudspeaker spread than is now common
with multi-track mono recording and mixing
(though multi-track mono recording and mix-
ing in and of itself does not preclude this, if
the tracks are acoustically related, and uni-
formity between the left and right loud-
speakers is maintained).

Two loudspeakers, both reproducing an
acoustically-related signal with small differ-
ences in amplitude and phase, are required
to create a stereo image. That same condi-
tion applies to holosonic surround sound-
field recreation, when all adjacent loud-
speakers are at the same included angle
relative to the listener, correctly positioned
equidistant from the listener, and an acousti-
cally-related signal is fed to all the loud-
speakers so that a sense of inter-channel
coherency can be recreated by the loud-
speakers. For this to work well, the loud-
speakers at each channel vector, as well as
the amplification and cable, need to be
identical. This is so that the multichannel
signals produced by the source and amplifi-
cation components are equal in sonic quali-
ty and reproduced with equal quality, when
the loudspeakers convert the electrical sig-
nals into acoustic energy, and output them
into the room with equal energy, to the bene-
fit of a listener, correctly positioned equidis-
tant from each loudspeaker. In past writing,
| have referred to this approach as an
acoustically-integrated, uniform, “holosonic”
“circle of sound,” supported by perfectly-
matched discrete channels and loudspeakers.

When | am speaking of “stereo” imaging,
| am referring to the dimensional sonic image
in front of you, recreated from a high-quality
stereo recording, played back on a properly-
configured stereo system. The image should
exhibit dimensional spatial soundstage width
and depth, with precise image focus clear
across the front, between and behind the
loudspeakers, to a listener who is posi-
tioned correctly, equidistant from each loud-
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speaker. Such depth and dimension reveals
the specific position in space of each instru-
ment and voice in a frontal hemisphere.
Loudspeaker designs that excel at spatial
resolution do a remarkable job at creating
the illusion that the sound source is some-
where other than the position of the loud-
speakers, in either a stereo or multichannel
system.

While stereo listening is limited to recre-
ating a sonic image in front of you, “holoson-
ic” surround listening can add three-dimen-
sional layering and definition along the front,
side and back walls, for far greater realism,
if the channels are acoustically-related and
the recording is well-produced.

Setup Options

This is important to understand because
where you can place the loudspeakers and
your listening chair is (other than room
dimensions and the loudspeaker’s drivers
minimum required path distance to the lis-
tener), to a degree, dependent on the
nature of the recording. Some recordings
support a much wider spread without com-
promising phantom image focus, while oth-
ers are recorded and mixed, such that
phantom images are not supported well
beyond a seven- to ten-foot loudspeaker
spread. Of course, the quality and accuracy
of the loudspeakers also will be a limiting
factor on the width of the stereo image. To
produce a wide stereo image, loudspeaker
pairs need to be precisely matched in fre-
guency response.

Since today’s modern recordings, for the
most part (with the exception of classical,
and some pop and jazz recordings, particu-
larly from so-called audiophile labels), don’t
support “wide” loudspeaker spreads
beyond seven to ten feet, enthusiasts are
presented with a dilemma. What is the ideal
loudspeaker setup—squeezed or wide? I'll
discuss this topic later, and share my expe-
rience with striving to come up with a setup
that produces good results most of the time.

Loudspeaker accuracy and room
acoustics are the two principal factors that
will determine the extent to which any par-
ticular setup can be supported, and experi-
mentation is required to reach the result that
will work best in your room.

Good Sound Starts
With System Setup
And Room Acoustics

There is no denying that component
choices will have a profound effect on the
quality of sound recreated by an audio sys-
tem, but just as important, or even more so,
is system setup and room acoustics. While
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better components sound better under ideal
room conditions, the sonic advantages they
provide will be veiled by poor placement
and poor acoustics.

Because the design of the WSR theatre
is not “fixed,” other than the structural com-
position and dimensions, it serves as a true
laboratory, in which to experiment with sound
reproduction, through various setup and
acoustic treatment approaches. Some tech-
niques | have tried in the past weren't suc-
cessful, while others were. | continue to
experiment with setup, but | have found that
there is no audio utopia, as the variations in
recording approaches are far too varied, and
no one setup optimizes spatiality and image
focus for all “recordings.” I'll return to this
subject later.

| can tell you this, though. When the WSR
system is performing optimally with a partic-
ular setup that works well for the source
recording, the sense of holosonic spatiality
and image focus is magnificent. And, no
matter what the setup, the resolution of the
system is of such high quality, that the mag-
azine’s reviewers and | are able to hear even
the most subtle differences between compo-
nents and audio formats. That, of course, is
a primary requisite for a magazine that eval-
uates all sorts of components used in a
home theatre and/or surround music system.

An Accurate System

For a system to be accurate, the electri-
cal signal that is retrieved from the record-
ing medium must be accurately reproduced
by the playback system, and converted to
acoustic energy.

| chose the Dunlavy Signature Series SC-
V full-range loudspeakers as the system’s
“speakers,” because they are measurably
and audibly accurate throughout their
extended range. Most loudspeakers cannot
produce an output signal that even remotely
resembles the electrical input signal high-
quality components create. For a loudspeak-
er to be truly accurate, the acoustical wave-
form produced by the loudspeaker, at refer-
ence listening level, should be an exact
replica of the electrical waveform that enters
the loudspeaker at the input terminals.

While all enthusiasts want the sound they
hear at home to sound as much as possible
like the “live” musical performances they
enjoy, with no standards for what that “sound”
should be (preferred listening perspectives
vary radically, from on-stage, surrounded by
the performance, or a proscenium up-close
seat, to a distant seat in the audience), |
wanted loudspeakers that could measurably
perform well when reproducing flat frequen-
cy response, an impulse response or short
duration cosine pulse (the time domain
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equivalent of frequency response), a step
response (resembling the first half of a
square wave), and a waterfall plot (cumula-
tive spectral decay, which displays a graph-
ic view of how well the amplitude compo-
nents decay with time, for gauging to what
extent a loudspeaker will obscure signal
information). | also wanted loudspeakers
that were accurate in the time domain, in
which the phase (the timing of an acoustical
waveform) response matched the phase of
the electrical waveform. A loudspeaker that
is time- and phase-accurate will deliver all
frequencies to the listener at the same
time—which is important in order to main-
tain the integrity of the electrical waveform,
and not alter the amplitude and temporal
relationships between the fundamentals and
harmonics. This is especially important when
reproducing acoustically-related signals in
both a stereo and multichannel setup, and
is required to replicate a three-dimensional
“soundstage,” with precisely accurate
placement of sound sources from left-to-
right and from front-to-back.

While there are two other loudspeaker
manufacturers that can accurately repro-
duce an input waveform and measure well
in the other parameters (Vandersteen and
Thiel), the Dunlavy Signature Series SC-Vs,
in my opinion, have a fuller-range response,
lower distortion, and better-optimized, con-
trolled angular dispersion, to simulate a point
source. The SC-Vs are carefully matched to
a reference standard, and to each other,
within less than about 0.5 dB, up to 15 kHz!
This assures that the loudspeakers will image
perfectly in a proper stereo setup, even
when spaced apart up to about 110 degrees
(in a good, acoustically-treated room). Then,
too, there is an art involved in their design,
but first they started out with impeccably-
measured performance, and the design was
finessed from there, with real musical instru-
ments and voices as the reference. (See the
review of the Dunlavy Signature Series loud-
speakers used in the WSR theatre in Issue
52, September 2001.)

This does not mean to say that other
loudspeaker designs can’t produce good
sound, or even sound that mirrors the sound
heard in performance spaces. Such designs
just can’t be classified as truly “accurate,”
however, omnipolar™, bipolar, and dipolar
types are designed to use the room bound-
aries to produce their enhanced sound. |
like the “realism” recreated by these designs,
particularly omnipolar radiation, which suc-
ceeds at enhancing depth both in the back
and to the sides of the loudspeakers. While
the imaging is not as ultra precise as with a
time- and phase-accurate loudspeaker
design, the sound from the Mirage omnipo-
lar loudspeakers (used in WSR’s Reference
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System L) in a stereo or surround music
configuration approaches the sound heard
at live performances. The sound imparts a
sense of realism, induced by a series of
environmental reflections, just as in a real
performance space. But that is another sub-
ject that doesn't pertain to the loudspeaker
application used in the WSR theatre.

The other components in the audio por-
tion of the system were chosen as reference
components, because they have been
designed to be as accurate as possible. But
nothing is static in the WSR reference sys-
tem, as often we change components inde-
pendently, and compare their performance
to our current reference. Then, if merited, a
particular component will be replaced with
a new reference piece. We are constantly
experimenting with “the very best that it can
be.” Yes, some audio components sound
better than others do. We are constantly
striving to assess the subtle differences
between competing components. This
requires a properly setup system in an
acoustically-treated room, with critical reso-
lution capability to distinguish subtle differ-
ences that otherwise will be all but inaudible,
in systems poorly set-up and/or in rooms
that sound bad.

In the design and acoustical approach to
the WSR theatre, | recognized that there are
two elements of good sound: the sound pro-
duced by the loudspeakers—which relates
to the quality of the components in the sig-
nal chain (whether stereo- or multichannel-
sourced), and the sound that is produced
by the room—which is influenced by loud-
speaker placement and room acoustics.

While | have experimented in the past
with electronic equalization which alters the
response of the loudspeakers positioned in
the room, | have concluded that such so-
called “room tuning” is not desirable. Instead,
fixing the room acoustics is a far better solu-
tion. In the former approach, the amplitude
response of the loudspeakers is electroni-
cally manipulated, primarily in the midrange
and upper bass frequencies, to alter their
response in a complementary way, to the
reflected energy from the room boundaries,
in order to smooth out the room/loudspeaker
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response. This alters the time and phase
response of the loudspeakers as well.

As former Technical Audio Editor Richard
Hardesty has explained in past WSR issues,
readers need to recognize that our ear/brain
differentiates between the sound of the room
and the sound of the loudspeakers, because
these sounds originate in slightly different
places in the room and they arrive at our
ears at different times. So, if you are out to
create an “accurate” system, you want to
minimize the commingling of the real signal,
which originates directly from an accurate
loudspeaker (analogous to a real instrument
or voice), and the reflected effects of the
room, which arrive later and originate from
slightly different directions. (I recommend
reading Hardesty's Audio Perfectionist
Journal at www.audioperfectionist.com for a
comprehensive analysis of this phenomena.)

| agree with Hardesty and RPG Diffusor
Systems’ Dr. Peter D’Antonio that if you don’t
like what the room does to your loudspeak-
ers’ performance, either acoustically treat
the room for optimal response, or put the
loudspeakers in a room that is better suited
for good sound. Fortunately, most domestic
rooms that provide a comfortable place for
conversation, also will provide acceptable
acoustics for home theatre and/or surround
music listening. Fine tuning with absorptive
or diffusive (and possibly reflective) acousti-
cal treatment may be all that is necessary to
achieve the best possible room sound, for
the best possible loudspeaker performance.

In the case of the WSR theatre, | was
able to build and acoustically treat a dedi-
cated room, with optimal dimensions that
spread resonances and minimize the fre-
quency response aberrations. The room
exhibits a lively characteristic, with a short
T30 reverberant decay time across the
audio spectrum. The end result supports
the best possible performance from a time-
and phase-accurate direct-radiating loud-
speaker system (see Graph 1).

Speaking of electronic equalization as a
fix, | have found that below 120 Hz, only
(adjustable Q) parametric EQ can be effec-
tive at achieving smooth bass response, pri-
marily due to the omnidirectional character
of low frequencies. In
the WSR theatre,
though, no electronic
equalization is used,
even below 120 Hz.
Ideal room acoustics
are entirely achieved
through the applica-
tion of Owens Corning
QuietZone® construc-

tion and SoundSelect™
I (1 (n the rear-

Graph 1
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projection room), and
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RPG Diffusor Systems’ VariScreen™, Skyline®
and BAD™ acoustical treatment products.
The end result of using these acoustical
products, in conjunction with the QuietZone
construction, is a room that feels comfort-
able to be in. It is a room that provides a
comfortable place for conversation, with no
outside noise interference or in-room noise
from the projection or HVAC system. There
are simply no distractions, and the room’s
dynamic capability is simply remarkable.
The room is acoustically “tight”-sounding,
without feeling closed-in and “dead”-sound-
ing. It is truly one of the best sounding rooms
| have ever encountered.

One of the things that | have written about
for years is that sounds start to become
directional at about 60 Hz. That is why |
have always insisted on full-range loud-
speakers for the surround channels, and
argued in opposition to THX®'s approach to
limited-bandwidth, dipole loudspeakers that
provide no image focus, and re-radiate a
delayed, out-of-phase recreation of the origi-
nal signal, reflected off the room boundaries.
| never supported the dipole approach, even
for Dolby® Surround-encoded movie sound-
tracks decoded in Dolby Pro Logic. THX
has reasoned that dipole surround loud-
speakers simulate the commercial theatre
experience in which there are several mono-
pole (single direction) surrounds distributed
on the rear and side walls to provide diffuse
(indistinct) envelopment, so as not to other-
wise distract the audience as would point
source sound (effects).

Why THX Is Not A
Good Solution For An
Accurate System

| have never supported the idea espoused
by the Home THX division of Lucasfilm (and
Tomlinson Holman, the former guru of THX),
that our home entertainment systems should
be made to sound as much like a commer-
cial theatre, or more precisely, a dubbing
stage, as possible. (The dubbing stage is a
theatre, similar in size and scope to com-
mercial theatres, where the premix sound-
track elements are mixed together to pro-
duce the final mix from which are dubbed
theatrical prints.) Why would enthusiasts,
serious about sound quality, want to emu-
late the mediocre sound of the “public
address systems,” used in a dubbing stage
representation of a commercial theatre sys-
tem, and experience the non-image focus
associated with large auditorium environ-
ments? With hundreds, even a thousand or
S0, comprising an audience, image focus is
not possible, except marginally for a very
few people seated on the center line of the
screen (or projector), at a distance equal to
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the width of the screen or slightly farther back.
When you are “at the movies,” always sit in
seats located on the center line of the screen
for the best sound the theatre has to offer.

In the commercial theatre environment,
dialogue intelligibility is the primary attribute
that the sound system must deliver. Sound
quality, while an increasingly important con-
sideration in the making of a soundtrack’s
elements?, suffers overall in this “auditori-
um” environment, due to generally mediocre
sound system quality and poor acoustics,
and the adverse sonic effects of a perforat-
ed screen. The end result has been the lack
of good sound overall, though unquestion-
ably, some theatres impart better sound
than others.

The commercial theatre must rely on the
use of more channels and more loudspeak-
ers than is necessary in the home theatre,
to create a sense of dimensionality and
“envelopment,” which otherwise could not be
achieved through optimal holosonic phan-
tom imaging. The center channel (otherwise
referred to as the “dialogue loudspeaker”)
has always been the prominent loudspeaker
since the days of mono soundtracks. In the
early Cinerama® and Todd-AO® 70mm
“stereo” presentations, two loudspeakers
were added on each side of the center
channel loudspeaker, to reproduce five-
channel screen “stereo” (with two-channel,
discrete analog surround). This was short-
lived (though Sony Dynamic Digital Sound®
or SDDS,® and DTS®-8 in special venues still
offer such) before just one loudspeaker on
each side of the center channel loudspeak-
er was used to provide “stereo” for those
sitting in the few seats that are positioned to
hear a stereo presentation. This “stereo”
was pretty much limited to the music score,
“pot” positioned and panned (mono) sound
effects (using a mix console), and direction-
alized (mono) dialogue. Then, matrix three-
channel “stereo” with mono surround trans-
formed 35mm prints to provide “stereo” and
“ambiance envelopment,” with absolutely no
true three-dimensional holosonic image focus
to define an acoustical space represented
on the screen. When discrete digital capa-
bility was introduced, the mono surround
arrays along the side and back walls were
divided into two discrete surround channels,
with each channel produced by a side and
a half-back loudspeaker array. Lastly, a matrix
Surround EX™ back surround was created
using the back wall surround loudspeakers
(leaving just the sidewall arrays to reproduce
the two discrete surround channels). It is
this configuration that is now standard as a
production monitoring system in today’s
dubbing theatres. It is this channel and
loudspeaker configuration that filmmakers
use to create their soundtracks. And
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1 While dialogue creation still remains less
than perfect in terms of its acoustical integration
with the other sound elements, overall fidelity of
Foley sound effects, special effects and music
scores is often quite good on modern-day sound-
tracks. Increasingly, filmmakers care a lot about
these sound elements that add so much realism to
the experience, when recorded properly and
effectively integrated acoustically. It's just that the
signal chain that is “fitted” together becomes “dis-
torted,” once the printmaster is encoded to an
exhibition, data-reduced, compressed sound for-
mat—Dolby® Digital, DTS® Digital Sound and Sony
Dynamic Digital Sound® (SDDS®)—and played
back through the fidelity-deficient theatrical public
address system. That is not to say that movie
sound fidelity is not on par with the sound quality
of the very best music recordings, but that the
originating fidelity of soundtracks often approach-
es and even attains those high standards. Still, for
the most part, with the exception of music scores,
Foley and special effects are recorded in mono,
and used as source elements in multi-track mono
movie sound production.

Music scores are typically recorded in multi-
channel to provide envelopment enhancement. Some
of the best music score recordings are made
using the Decca Tree microphone arrangement in
both the front hemisphere and back hemisphere,
in which the six match omnidirectional (partially
cardioid) microphones are equidistant to the lis-
tening (recording) perspective, and the channels
are acoustically related. But overall, imaging
between loudspeaker pairs is not considered impor-
tant in movie sound, because imaging is virtually
impossible in a commercial theatrical venue. But
music scores, on their own, have value as “sound-
track” recordings released on CD, DVD-Audio or
SACD, as part of the greater marketing effort tied
to a motion picture project. And they succeed
best when their recording quality is on par with
music releases recorded as music performances.

Sound effects and Foley (which are recreated
from real sounds or artificial sounds to simulate
“real” sounds or enhance dramatic effect) are arti-
ficially imposed into the mix to provide ambiant
sound support to the action on screen. Such
recordings are typically wanting in acoustical inte-
gration in the soundtrack. Most of the dialogue is
not the original dialogue recorded on the set or on
location, but inserted in post-production through a
process known as Automated Dialogue
Replacement. Re-recording dialogue in the con-
trolled conditions of an ADR studio eliminates
ambient sound distractions during filming from
interfering with the actor’s spoken lines. The extent
to which this process is successfully integrated
into a soundtrack and the level of fidelity achieved
is unbelievably varied. These disparities, while
often subtle, between the sound of the environ-
ment on-screen and the sound around the actors’
voices, can be easily discerned in a home theatre
incorporating a good surround sound system.
Interestingly, it seems the smaller budgeted pic-
tures do a better job of dialogue integration,
because they tend to rely on the original dialogue
captured on the set or on location where possible.
Bigger budget studio productions use ADR, often
to appease actors who want their dialogue inflec-
tion to be as perfect as possible, which ends up
deficient in acoustical integration with the other
elements. Why don't they care enough to make
sound elements seamlessly integrated? Because
commercial theatre sound systems can't resolve
nuances that would otherwise call attention to this
sonic degradation. So the operative becomes “it's
good enough.”
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according to THX; this is the configuration
that we should use in our home theatres to
“accurately replicate the sound of the dub-
bing stage” and reproduce “the intent of the
filmmaker.” That configuration for Home THX
consists of three identical loudspeakers in
the front, a dipole loudspeaker positioned to
each side of the listener (so that the listener
sits in the null of their diffuse radiation), and
two back surround loudspeakers, with elec-
tronic equalization applied to “timbre” match
the dissimilar loudspeakers.

| don’t have a problem with this channel/
loudspeaker configuration as a concept per
se, but | do have a problem with setup
geometry and the loudspeaker types speci-
fied by THX to replicate the sound, and the
poor fidelity and spatiality that results. As |
have repeatedly written, the home is NOT a
movie theatre, nor is a movie theatre a
home. Because the home environment can
be so superior to the dubbing stage or
commercial theatre environment in terms of
scale and acoustics, when equipped with
even a modest home theatre system, the
natural sound reproduction that can be
achieved is far more satisfying than the poor
spatial imaging and fidelity of the theatrical
sound systems used in commercial theatres.?

| have strived with the WSR Reference
Holosonic Home Theatre Lab to achieve the
highest fidelity possible, and THX-style
dipole loudspeakers do not support that
desired end result. Dipole loudspeakers
used for the surround channels are serious-
ly limiting when focus-specific imaging is

Increasingly, bass is spread across several
channels, as well as used as a low frequency effect
in the .1 LFE channel, to increase low frequency
dynamic range. Low frequency response to below
25 Hz is not uncommon in all the channels, even
the center and surround channels. That is why |
have always demanded “full range” response at
every channel vector. Applying bass management
is a compromise, since bass becomes directional
at about 60 Hz.

With the exception of bass usage and the music
score, there is seldom any common information in
two or more channels, though increasingly there
are soundtracks that excel in holosonic dimension-
ality, that do convey a sense of multichannel acousti-
cal integration and balanced acoustical space

Of course, whatever the original signal quality,
that quality is always data-reduced, in absolute
quality terms, when encoded into the Dolby Digital
and DTS Digital Surround™ compressed digital for-
mats for distribution to the home. While the DTS
Digital Surround 4:1 data-compressed format
(which is superior to an entirely different codec
format known as DTS Digital Sound used in com-
mercial theatres), consistently sounds better than
Dolby Digital’'s 12:1 data-compressed format, still,
in absolute terms compared to the original master,
signal information has been discarded. DTS’ hew
24-bit/96 kHz home distribution format may offer
the potential for virtually no-lost resolution using
lossless compression whenever possible, along
with its superior system for allocating data among
the various channels.
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desired in a three-dimensional holosonic
soundfield. | have always advocated using
matched, direct-radiating (or bipolar or
omnipolar) surround loudspeakers for imag-
ing at the sides and across the back hemi-
sphere, matched to those across the front
hemisphere. In the case of the WSR theatre
(and all the other reference systems at the
magazine that use other loudspeakers), |
use identical loudspeakers at each channel
vector, except for the “conspicuous” center
channel, which, even with optimized rear- or
front-projection video systems, always results
in a sonic compromise.

In past issues (particularly Issue 15,
March/April 1995, in the article “Home
Theatre Surround Sound—Doing It Right”),
we have argued that a center channel loud-
speaker depreciates spatial effect, when the
center channel signal is not acoustically
related or integrated with the other channels
(which is the case with virtually all movie
soundtracks and multichannel music record-
ings, with exceptions). Turning off the center
channel loudspeaker can be advantageous
to spatial imaging in such cases. The rea-
son for this channel is to anchor dialogue at
screen center and provide a solid center for
music recorded in true multichannel.3 This
works best when the channel is acoustically
integrated with the other channels, and pro-
vides a true center channel for listeners sit-
ting well off-axis (though inter-channel bal-
ance will be different for anyone seated off-
axis, compared to the single-person “sweet
spot” listening position.) With good setup
and good loudspeakers that can produce
good soundstage imaging, two people seat-
ed very close together will perceive dialogue
reasonably at screen center. | say “reason-
ably” because, in absolute terms, there is
only one true “sweet spot” listening position
in a home theatre presentation (or for that
matter, a “stereo” or surround music presenta-
tion), which supports an equidistant setup.
But do not expect all loudspeakers or rooms
to support this. Why, then, not use the center
channel loudspeaker? Because, when the
setup is optimized, the person in the “sweet
spot” will perceive a far better sense of dia-
logue integration with the sonics of each
scene, and greater spatial depth and

2 While the performance of a home system in
some respects can already rival, and even surpass,
what we experience in a commercial theatre, | will
say this in favor of the movie experience that the
home cannot impart—that is, the matter of scale.
We can easily match theatrical viewing angles in
the home, but not quite the sense of being in a
very large room, in front of a very large screen.

3 By true multichannel, | mean channels that
are acousically related—not consisting of mono
elements that are not acoustically integrated with
the other channels, such as dialogue or track-iso-
lated elements in multi-track surround music.
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dimension, particularly when the channels
are not acoustically related or integrated, as
is typical in movie sound. But to repeat, in
purist terms, there is only ONE ABSOLUTE
“sweet spot” listening position that delivers
“the best that it can be,” for one person
whether listening in “stereo” or “multichan-
nel” surround. The “sweet spot” is defined
as the seated position in which the path dis-
tances of all the loudspeakers coalesce at a
precise, equal distance to the listener. That
is why in my theatres in which | use a love
seat, | always position one seat precisely in
the “sweet spot.” (The significant other’s
experience is good, but not as good as lis-
tening from the “sweet spot.")4

Now, if the loudspeaker system maintains
phase and frequency coherence between
all five or six channels in a surround music
system and or home theatre, and the record-
ing’s multiple channels are acoustically-
related and integrated, one may enjoy multi-
channel playback from many different listen-
ing positions, even outside of the direct
soundfield reproducing space.

In the commercial theatre, a center chan-
nel loudspeaker is absolutely essential to
anchor dialogue to the screen for EVERY
seat in the audience.

If you must use a center channel loud-
speaker because you or your guests must
sit off-axis and sounds meant to locate at
screen center tend to pull to one or the
other of the front loudspeakers, then match
it to the other loudspeakers in the system,
which should all be identical. But remember
that the soundfield will sound unbalanced to
those seated off-axis. Of course, using an
identically matched loudspeaker, in purest

4 If you have ever shopped at a high-end spe-
cialty audio and/or home theatre dealer, you will
probably have been asked to sit in a chair posi-
tioned in the precise “sweet spot.” Or perhaps you
have been to a friend’s house, and your friend
insisted that you sit in a particular chair position to
maximize the home theatre and/or surround music
experience. This is inescapable, if you want to
fully experience the presentation, as created at one
monitoring position and as intended to be experi-
enced. While surround music listening is very
much similar to traditional one person “stereo” lis-
tening, the soundfield has so much more depth
that other listeners can be satisfied as well, even
though they cannot sit in the “sweet spot” chair
position. With home theatre, family members com-
prise the audience, and typically, with the excep-
tion of the enthusiast member, are not critical as to
seating. They want, like the majority of the audi-
ence at a commercial theatre, just an unobstruc-
tive view of the screen, and to hear dialogue cen-
tered at the screen, with ambiant envelopment of
secondary importance to them. That is why home
theatre has a much wider appeal than one-person
“stereo” or surround music listening, which tends
to attract a more serious listener. Of course, home
theatre enthusiasts are the exception to this gener-
alization. And, of course, not everyone needs to be
strapped into “the chair” to get musical satisfaction.
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terms, is not possible with front- or rear-pro-
jection, unless you use a perforated screen
for front-projection (which has its own sonic
problems), or the loudspeakers are small
enough to be positioned below and across
the screen “wall,” and aimed at an upward
angle to the listeners ears (which also is
problematic). Only in the case of a surround
music-only presentation, with no screen to
interfere with the setup, can a loudspeaker
that is identical to the others in the system
be used for the center channel. | do so in
the WSR theatre when listening to multi-
channel DTS CDs, DVD-Audio, and Super
Audio Compact Disc (SACD), or “stereo”
recordings enhanced with Dolby Pro Logic
11, using an identical Dunlavy Signature
Series SC-V loudspeaker.

Some surround processors and active
electronic crossover components permit you
to blend the “hard,” discrete center channel
signal with the phantom center image, cre-
ated from the left and right front loudspeak-
ers (or vary the effect from hard center chan-
nel to phantom center and vice versa). This
feature allows you to maintain a lot of the
phantom image spatiality, while providing a
slightly perceived anchoring of the hard
center channel signal to screen center. In
WSR’s Reference System L, | use a Mirage
LFX-3 electronic crossover with this feature,
and it works extremely well in this regard.

In the WSR theatre, when monitoring
movie sound, | use a Dunlavy Signature
Series HRCC, which is matched to the
Dunlavy Signature Series SC-Vs, and posi-
tioned it farther back from the otherwise
equidistant positioning of the other loud-
speakers relative to the “sweet spot” or “the
chair.” If you cannot physically accomplish
the desired delay, use your processor to
add electronic delay to the center channel
signal. This tends to assist with alleviating
most of the “dialogue-in-your-face” syn-
drome, and result in better integration of
dialogue and disassociated scene sonics.

Another problem with movie sound is
that the soundtracks are prepared to sound
“good” in the large commercial theatre envi-
ronment. One favorable aspect of this is that
many original music scores (especially
orchestral scores) tend to be recorded and
mixed in a wide stereo soundstage per-
spective (sometimes using the equidistant
Decca Tree microphone configuration), not
typical of modern, narrower-width, image-
focused music recordings. This allows for a
far wider spread of the stereo loudspeakers
than can be typically supported with music-
only stereo (or surround music) listening
using most modern pop, rock, hip-hop,
blues, and jazz recordings. Unfortunately,
the other elements are usually not recorded
in the same manner nor acoustically inte-

Page 5/19



grated. Typically they are mono-sourced.
Multichannel soundfield recordings are not
yet the norm in producing movie sound spe-
cial effects and ambiance soundscapes. The
industry would benefit significantly by employ-
ing soundfield microphones with matched
time- and phase-accurate capsules, to
achieve seamless, holosonic, image-specif-
ic soundscapes as the underlying founda-
tion of each scene in the picture.

When the printmaster (the final mix) is
completed and the soundtrack is encoded
directly to a data-reduced home audio for-
mat, and played back through even the
most modest high-fidelity home theatre sys-
tem, unless your surround processor/con-
troller has the capability to electronically
alter the recorded signal that was equalized
in the printmaster, made for theatrical exhibi-
tion, the sound will be brighter and harsher-
sounding than intended by the filmmaker
(as monitored on the “equalized” dubbing
stage). (See WSR’s THX Special Edition for a
thorough examination of movie sound
equalization and the consequences for
home playback.)

Since | founded the magazine, it has
been my position, expressed in humerous
issues of WSR, that the filmmaker has the
responsibility to put the sound “intended” to
be heard on DVD, LaserDisc and broadcast
formats, so an accurate home playback
system can reproduce it without re-equaliza-
tion? This is the case with CD, DVD-Audio,
and SACD music score soundtrack releas-
es, so why shouldn't it be the case for movie
soundtracks on video media? Increasingly,
filmmakers are addressing the problem and
rectifying it with movie soundtracks on home
media that are pre-re-equalized to play
properly in the home theatre. Some filmmak-
ers are even realizing that, by remixing the
source elements in the theatrical sound-
track, they can create a better focused and
seamless, 360-degree, holosonic soundfield
that is startlingly far more dimensionally
real-sounding, than anything achievable on
the dubbing stage or in the commercial the-
atre. This new development holds the prom-
ise for the potential of home theatre to be
realized. This approach also is sensible,
considering that home theatre-distributed
video media produces significantly more
revenue for the studios than theatrical exhi-
bition. As more studios embrace home the-
atre-style mixing rooms in which to tailor
special sound mixes specifically for home
theatre playback, we can look forward to a
day when the studios will realize the benefit
of creating an optimized home theatre ver-
sion as the primary soundtrack, and altering
those elements for theatrical exhibition. After
all, the very nature of theatrical exhibition
prevents recreating the subtleties and image-
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focus spatiality that a good home theatre
system is capable of. Your support of
Widescreen Review’s advocacy position will
greatly advance the demands that studios
produce optimized, acoustically-integrated,
holosonic soundtracks, engineered for home
theatre playback, on home theatre media.
But until the studios adopt the practice uni-
versally, you will need to use the re-EQ pro-
vision on surround processors/controllers to
re-equalize a soundtrack, when appropriate.
In WSR’s DVD reviews, we point out whether
re-EQ is necessary or not.

With the WSR theatre, | intend to empha-
size our position, by demonstrating to entire
DVD divisions of studios the faults inherent
in the soundtracks put on their DVDs.

For more reading on this subject, please
refer to WSR’s THX Special Edition and to
past issues, particularly, Issue 48 (May
2001), “The THX Approach” in Part | of this
series.

Room Treatment

The purpose of optimally positioning time-
and phase-accurate loudspeakers and the
listener, relative to the room boundaries, is to
make the direct sound from the loudspeakers
more prominent and the reflected sound, or
re-radiated energy, from the room less promi-
nent. Omnipolar, dipolar and bipolar loud-
speakers are designed to use advantageous-
ly the re-radiated energy from the room bound-
aries to enhance spatial “realism,” but in
such a way that the first-arrival direct sound
is not scrambled, or smeared and confused
by reflected sound that becomes too promi-
nent, and thus blur transient response and
image focus. Both approaches necessitate
a fine balance in the positioning of the loud-
speakers and the listener, relative to the
room boundaries.

The ideal room is one in which reverber-
ation energy is not bounced back and forth
between parallel reflective surfaces, yet is
not dead-sounding. This is the role of acousti-
cal room treatment, making the room a com-
fortable place to be in. Most typical American
living rooms provide reasonably good
acoustics with the exception of the upper
ceiling areas, which tend to exhibit excessive
slap echo. Excessive application of absorptive
treatment will make the room sound dead
and bass prominent, because the midrange
and high frequencies will be sucked up.
When using dipolar, bipolar or omnipolar
loudspeaker designs, excessive absorption
will degrade the spatial performance these
loudspeaker types are meant to recreate.

While | use absorptive treatment in the
WSR theatre, most of the acoustical treat-
ment diffuses the response to reduce rever-
beration time, without degrading tonal bal-
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ance. | also chose to use RPG Diffusor
Systems VariScreen products, which provide
flexibility in acoustically tuning the room to
optimize omnipolqr, bipolar and dipolar per-
formance when reviewing these loudspeak-
er types. Dr. Peter D’Antonio, President of
RPG Diffusor Systems, Inc., who specified
the room’s dimensions and the acoustical
treatments on the walls and ceiling, covered
this subject in Issue 50 (August 2001) in an
article entitled “Minimizing Acoustic Distortion
In Home Theatre.”

Loudspeaker
Positioning

In the WSR theatre, the face of the Dunlavy
Signature Series SC-Vs are positioned about
six feet away from the front screen wall, to
optimize their symmetrical radiation patterns
and controlled angular dispersion at mid
and high frequencies in both the horizontal
and vertical planes. Three feet is the mini-
mum the front face of any loudspeaker
should be near a wall surface (which is the
case in the positioning of the SC-V used for
the back surround vector, and about four feet
for the center-positioned SC-V when used in
music-only playback). Also, the distances
loudspeakers are positioned out from their
adjacent boundaries that form a room cor-
ner should not be identical. If you are using
small loudspeakers, always put them on
stands and position them out into the room
(and use a complementary subwoofer). If
you cannot use truly “full-range” loudspeak-
ers (as | do), capable of low-frequency
extension equal to that of good, amplified,
sealed enclosure subwoofers, then, redirect
the bass energy to a pair of good subwoofers.

In the WSR theatre, the setup may be
envisioned as a simple, circular clock for-
mation, with the the listening “sweet spot”
equidistant to each SC-V—a SC-V at vector
clock points 10:30, 1:30, 4:30, 7:30, a pulse-
coherent-matched HRCC or SC-V at 12
o'clock, and a SC-V at 6 o’clock. Thus, the
left front and left back, and right front and
right back are at 90-degree included angles
relative to the listening position at a 10-foot,
equidistant radius. (Or as a current experi-
ment, the left front and right front SC-V loud-
speakers are positioned at a 70-degree
included angle with the left back and right
back at a 90-degree included angle relative

5 As a note, remember that a time- and phase-
accurate loudspeaker is ONLY truly accurate at a
prescribed distance to the listener, which is the
path distance required of the drivers and dictated
by the designer. This is true for height as well.
Your ears must be at precise tweeter height for
optimum results. There is very little vertical latitude
in listening—too low or too high relative to the
tweeter height will result in the high frequencies
sounding rolled-off.
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Diagram 1: Theatre Layout

to the listener.) This placement optimizes
the inherent time and phase response accu-
racy designed into these Ioudspeakers.5
(See Diagram 1: Theatre Layout, Diagram 2:
WSR Theatre Setup 1, and Diagram 3: WSR
Theatre Setup 2.)

Sealed Enclosure
Powered Subwoofers

As discussed in previous WSR issues, a
good subwoofer should be evaluated on the
basis of transient response and how well
the subwoofer response integrates with the
“full-range” loudspeaker. A good, sealed
enclosure subwoofer is preferred for critical
music listening and should be able to reach
peaks of 105 dB at 35 Hz and 100 dB at 20
Hz, and exhibit excellent transient and phase
response. Vented or bass reflex powered
subwoofers can play louder and can produce
thunderous bass output, but they are deficient
at reproducing music’s rhythm and pace.

At least two powered subwoofers are
required, but | recommend that each chan-
nel vector position be supported with a
matched powered subwoofer, to attain
absolute “full-range” response with other-
wise partially “full-range” loudspeakers.
Low-“Q,” sealed enclosure designs and
passive, first-order filters are preferred for
the most accurate music reproduction. If
you want a subwoofer to play at loud 120
dB levels, invest in a vented or bass reflex
subwoofer, but don't expect such designs to
blend as well with your “full-range” loud-
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Diagram 2: WSR Theatre Setup 1

speakers or to sound as good.

As former Audio Technical Editor Richard
Hardesty has explained in previous WSR
issues, implementing a sealed enclosure
powered subwoofer, in combination with a
“full-range” loudspeaker, in which a single
driver is used to reproduce bass frequencies
and the lower midrange, will allow the ampli-
fier driving the loudspeaker to maintain tighter
control in the mid-bass and lower midrange,
and, at the same time, lower bass distortion
due to lessened current demands on the
amplifier to reproduce low frequencies. This
results in better sound, while using less
power to drive the “full-range” loudspeaker.
Let the dedicated powered subwoofer do
the work of extending bass response to
infrasonic frequencies.

Former Audio Technical Editor Richard
Hardesty has written extensively in Widescreen
Review about subwoofers, and summarizes
the case for a powered subwoofer as fol-
lows: “With more cone area, greater linear
excursion capability, more amplifier power
at low frequencies, and electronic compen-
sation for falling output at the lowest fre-
quencies, a quality powered subwoofer
does a remarkable job in reproducing the
small range of frequencies at the lowest
audible range.”

When possible, use a passive (non-elec-
tronic), first-order (6 dB per octave) high-
pass filter for optimum results. Set the cut-
off, or crossover point, as low as your “full-
range” loudspeaker will allow—above the
loudspeaker’s lowest audible range. Even at
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a crossover point at about 80 Hz, smooth
bass response is achievable in most rooms
with good acoustics. The high-pass filter will
allow frequencies above the cut-off point to
pass, and block frequencies below that cut-
off point.

Placement of sealed enclosure powered
subwoofers in the corners or pressure zones
behind the principal full-range loudspeakers
in a surround system (as recommended by
former Audio Technical Editor, Richard
Hardesty, in WSR’s Essential Subwoofer
Buyer’s Guide and his own Audio Perfectionist
Journal, www.audioperfectionist.com), can
work well to attain smooth bass response if
the “Q” factor of the subwoofer is 0.7 or less.
Position the powered subwoofers behind their
respective “full-range” partner, in the corner,
for best results and use the subwoofers,
along with acoustical treatment to fine-tune
the low frequency performance of the sys-
tem in your room.

In the case of the WSR theatre, no pow-
ered subwoofers are used, because the
sealed enclosure Dunlavy Signature Series
SC-Vs are capable of time- and phase-
accurate response from 16 Hz to beyond 20
kHz, +1 dB (-3 dB 16 Hz)! The SC-Vs do not
require an augmented powered subwoofer,
because they use dedicated drivers, each
optimized in cone area to reproduce deep
and powerful bass, and midrange accuracy.
In essence, the subwoofer is built-in (though
passive). | use a matched pair of Dunlavy
Signature Series TSW-V passive tower sub-
woofers, driven by the same 1,000-watt per

Dunlavy SC-V

Dunlavy SC-V
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channel California Audio Labs power ampli-
fiers used for the other Dunlavys, to repro-
duce the dedicated .1 LFE (low frequency
effects) channel (often improperly referred
to as the “subwoofer” or “bass” channel).
These sealed enclosure subwoofers are
designed to be time- and phase-accurate
when placed to the sides of a pair of SC-Vs.
Their response is an incredible 20 Hz-120
Hz, +1 dB (-3 dB at 16 Hz)! While the HRCC
is an excellent bass performer, | am plan-
ning on complementing it with a new, sealed
enclosure powered subwoofer, soon to be
introduced by Dunlavy Audio Labs that
promises to reproduce deep extended bass
as well as the TSW-V.

| use no bass management in the system,
which, in my opinion, is a serious compro-
mise in a true high-end home theatre and/or
surround music system. Using small-sized,
non-“full-range” loudspeakers at every chan-
nel vector, or in the surround channels,
negates the truly-optimized articulation of a
high-performance, full-range system, espe-
cially those designs that are time- and phase-
accurate. Bass management is a compro-
mise and does not facilitate the coherent
response of the system to be fully optimized,
nor take into account the directionality of
bass. As minimum, as discussed previously,
a home theatre and/or surround music sys-
tem not based on single-structure, truly full-
range loudspeaker systems should have a
sealed enclosure powered subwoofer paired
with each loudspeaker at each channel vec-
tor (so that each loudspeaker position is
capable of full-range playback), plus a dedi-
cated subwoofer(s) to reproduce the .1 LFE
channel. Each full-range SC-V and each
TSW-V has no problem providing the THX-
recommended output level of 105 dB at 35 Hz.

See WSR's The Essential Subwoofer
Buyer's Guide special edition for a compre-
hensive education on subwoofers, and their
effective use and placement in a high-end
audio system. WSR’s former Audio Technical
Editor, Richard Hardesty, who authored
most of this special edition, shares a wealth
of knowledge and experience in attaining
near-perfect bass in any room. At www.audio
perfectionist.com, further education on the
subject of subwoofers can be found.

The Optimum Included
Angle

Now, the difficult challenge is to deter-
mine, for your room and tastes, the optimum
included angle at which your loudspeakers
should be positioned, relative to the listening
position. This is entirely loudspeaker-, room-
and recording-dependent. Unfortunately,
recordings are all over the map in terms of
the spatial width they will support, without
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compromising phantom image focus within
the stereo spread between two loudspeak-
ers. For stereo-only listening, a 60-degree
included angle, as determined by the dis-
tance between the front centers of the loud-
speakers, works well overall for most small-
to medium-sized rooms, and is a good place
to start experimenting. Included angles of
less than 60 degrees begin to seriously
compromise image width. While a 60- to 90-
degree included angle, or greater in some
cases, can be supported in medium-sized and
larger rooms, the recording media will begin
to define the limits of good sound imaging.

Why? Because, when recording engineers
mix multi-track, microphone-isolated track
elements (that are acoustically unrelated and
even recorded at different locations), moni-
toring over narrow-spread loudspeakers, they
tend to “pot” position instruments across the
“stereo” soundstage, harder right and hard-
er left of phantom center than they would if
they monitored the mix on wider-spread
loudspeakers and achieved a more uniform
soundstage spread. With wider spread
loudspeaker monitoring, the imaging gaps
between center phantom and hard right or
hard left are all too obvious, and the record-
ing engineer can adjust the mix (with pre-
cise track position assignment) to compen-
sate, by prominently positioning instruments
in between the phantom center and far right
and left loudspeakers. The end result sup-
ports a much wider and uniform perform-
ance space, when played back on loud-
speakers spread widely apart at 60- to 90-
degree, or greater, included angles.

At a 60-degree included angle, the dis-
tance between the center of the loudspeak-
ers will be equal to the distance from each
loudspeaker to the listener—an equilateral
triangle. Thus, if your room supports a seven-
foot spread (allowing for at least three feet
out from the adjacent wall boundaries), your
listening position, at the 60-degree included
angle, should be seven feet from each loud-
speaker, assuming that your loudspeakers
will produce a coherent wavefront at that
distance, based on the minimum path dis-
tances required for coalescence of its driv-
ers. Listening in stereo slightly further back
works as well. But beware, while it is fine to
sit up against an acoustically-treated back
wall when listening to stereo music, you do
not want to be backed up against the back
wall for optimum holosonic home theatre
and/or surround music listening. Otherwise
you will be forced to position your surround
loudspeakers directly to the sides of your
listening position, at the wall, rather than to
the sides, further behind the listening posi-
tion. With extremely wide included angles
for the surrounds, relative to the listening
position, you may experience a height sen-
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sation with center phantom imaging over
your head, similar to listening to headphones.
Such positioning also may degrade sidewall
imaging.

Of course, you will want to position all
the loudspeakers in the system at equidis-
tant (and equiangular and “equiheight,” if
possible) positions relative to the listening
position for best results. If such positioning
is not physically possible, you will have to
use electronic time delay, but that too will be
a compromised solution if your loudspeakers
are “full-range” and require, to produce a
coherent wavefront, a minimum path dis-
tance to the listener greater than what your
room size can support. This is because
loudspeaker positioning is dependent upon
the relative path distance between each of
the drivers (tweeter, midrange and woofer)
and the listener to produce a flat frequency
response and a time-coherent wavefront.

Using a 90-degree included angle, as |
do in Setup 1 with the Dunlavy Signature
Series SC-Vs in the WSR theatre, supports a
10-foot listening distance from each loudspeak-
er, which is the distance used to design and
perform measurements of those loudspeak-
ers.8 The corresponding width that sepa-
rates each loudspeaker is approximately 14
feet. While this works perfectly well with many
movie soundtracks and well-recorded clas-
sical and jazz recordings, it tends to reveal
the limits of multi-track mono recordings.
With a 70-degree included angle, image
width narrows to approximately 11 feet with
the same 10-foot distance between the lis-
tener and each loudspeaker. The wider the
loudspeaker spread at any included angle,
the more problematic the setup becomes
with in-phase and out-of-phase image focus
degradation. (See Diagrams 2 and 3: WSR
Theatre Setups 1 and 2.)

Thus, image focus can suffer with mediocre
recordings, producing seams in the sound-
stage that call attention to hard left or hard
right, and hard center positioning in the mix.
This occurs, because the mixing engineer
does not hear the imaging gaps, when mon-
itoring on closely spaced loudspeakers—a
typical monitoring setup today in too many
studios—and therefore does not know to
adjust the mix for a more uniform spread. And
further, because multi-track mono recording
is a prevalent style with isolated tracks that
are not acoustically-related or integrated.

6 | should also mention that | use a Dunlavy
Signature Series SM-I professional monitor loud-
speaker, to reproduce a height “channel” that is
found on some multichannel DVD-Audio and
SACD recordings. Tthis works also remarkably
well when the Surround EX/ES or matrix-derived
back surround signal is reproduced by the SM-I,
along with the back surround SC-V. This combina-
tion adds a satisfying height dimension to the sur-
round hemisphere.
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While time- and phase-accurate loudspeak-
ers, such as the precisely-matched Dunlavy
Signature Series paris, support spreading
the loudspeakers much farther apart than
other designs, the limits of the recording still
dictate the extent of support for optimum
stereo reproduction.

Placing the loudspeakers closer together
than the distance from each loudspeaker to
the listener will diminish image width, but
improve image focus up to a point when
stereo separation starts to degrade. And
placing the loudspeakers farther apart than
the distance from each loudspeaker to the
listener will enhance image width (with good
recordings) and widen the defining bound-
aries of where the performance is occurring,
but diminish image focus with recordings
mixed with closely-spaced monitoring loud-
speakers and acoustically-unrelated or non-
integrated channels. Then, too, the loud-
speakers in your setup will dictate the limits
of the image width that can be supported.
All of this presents a dilemma. What to do?

Acoustically-Related,
Multichannel Recording

At present, surround recordings (with
exceptions) are not produced or mixed (or
monitored) in which an acoustically-related
signal is fed to all the loudspeakers in the
setup. Instead, the front hemisphere and the
back hemisphere are almost always (with
exceptions) treated as distinctively unrelat-
ed. If one was to feed an acoustically-relat-
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ed signal in stereo pair sections and the
front and surround loudspeaker pairs were
placed 90 degrees apart relative to the lis-
tener, four signal pairs (formed as a square
with four discrete channel vectors) would be
required to create the illusion of phantom
imaging in a 360-degree, holosonic sound-
field. This was the essence of quadraphonic
positioning in which the listener was located
at the center of a circle of four matched full-
range loudspeakers positioned equidistant
and equiangular and at “equiheight” relative
to the listener.

Placing the loudspeaker pairs at 60
degrees apart would require six stereo pair
sections (six discrete channel vectors). (See
Diagram 4: 60° Equiangular Setup 3) The
problem with six-pair positioning is that the
loudspeaker spread between 11 and 7
o'clock and between 1 and 5 o’clock (other-
wise forming the imaging on each sidewall)
is a far greater “stereo” spread than the width
of any one “stereo” loudspeaker pair at the
front hemisphere (between 11 and 1 o’clock)
and back hemisphere (between 7 and 5
o’clock), and would require all new record-
ing and mixing to a new discrete multichan-
nel palette with discrete side channel loud-
speakers, to create an acoustically-related
holosonic soundfield. Of course, if the 60-
degree included angled configuration is
represented by loudspeaker pairs located
between 12 and 2, 2 and 4, 4 and 6, 6 and
8, 8 and 10, and 10 and 12 o’clock, then the
front and back hemisphere “stereo” pairs
would be positioned, each at a 120-degree
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included angle relative to the listener. (See
Diagram 5: 60° Equiangular Setup 4) This
60-degree equiangular configuration also
would require a new recording palette,
because such a 120-degree “stereo” spread
is far too wide to support good imaging
without both a center front and center back
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Speaker N

channel loudspeaker positioned in between.
Another version with similar limitations is the 60-
120-degree equiangular setup. (See Diagram
6: 60°-120° Equiangular Setup 5) This is a work-
able setup using a 60-degree configuration for
the front “stereo” loudspeaker pair, a 120-degree
back hemisphere spread using a surround
back loudspeaker channel positioned at 60
degrees relative to the left and right surround
loudspeakers, and a 90-degree included angle
relative to the listener for the sidewall loudspeak-
er pairs. Setup 4 works even better with a 70-
degree included angle relative to the listener for
the front “stereo” loudspeaker pair and 80 degree
angles for the sidewall loudspeaker pairs (See
Diagram 7: 70°-120° Equiangular Setup 6)

With the 90-degree included angle setup,
the width of the four pairs can be scaled to
virtually any room dimensions, to support
the relative, optimized path distances of the
loudspeakers to the listener. Thus, if the
path distance is six feet and you sit at that
distance from the loudspeakers, the pairs
can be spread approximately seven feet
apart, while maintaining the desired equidis-
tant/equiangular/“equiheight” setup, and still
be accommodated in medium- or smaller-
sized rooms. (See Diagram 8: 90° Equiangular
Setup 7 [1])

The 90-degree included angle setup
requires no radical change in recording or
mixing and can use the existing discrete
5.1-channel palette. But to work as intend-
ed, artists, producers and engineers need
to think in terms of uniform acoustically-
related pairs and balanced inter-channel
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integration when recording and mixing, so
that they create a sense of seamless
holosonic spatiality.

In either setup configuration described, a
spatial effect will be created by each pair's
respective two sources reproducing related
signals that differ slightly in amplitude and
phase. And in either case, the setup can be
scaled to any room dimensions, with the
appropriate support required for the mini-
mum path distance between the loudspeak-
ers and the listener.

In the WSR theatre, | am experimenting
at the present with included angles of 60-90
degrees at an equidistant listening position
of 10 feet. All the Dunlavy Signature Series
loudspeakers are positioned not only equi-
distant, but the front and surround pair are
equiangular at each channel vector when
using the 90-degree included angle setup.7
This was the fundamental basis of four-
channel discrete recording in the 1970s, oth-
erwise known as the quadraphonic format
(a format that never delivered to the con-
sumer the discrete recording articulation of
original masters that were recorded and
mixed with monitoring loudspeakers, posi-
tioned at a 90-degree included angle rela-
tive to the engineer mixing.

The principal was to setup four matched,
“full-range” loudspeakers in an equidistant,
90-degree equiangular (and “equiheight”)
orientation to the listener seated in the “sweet
spot” or “the chair,” the term | use. Thus,
recordings mixed in this format were moni-
tored at 90-degree included angles and
recording engineers took greater care in
producing a seamless-sounding, 360-degree
soundfield with all the channels acoustically-
related and uniformly integrated. In simple
terms, each wall, represented by two loud-
speaker vectors, were treated as full-on
stereo perspectives relative to the whole
holosonic soundfield. The mixing consoles
in those days had various capabilities to
achieve the integration of the four “stereo”
perspectives into a holosonic, 360-degree
spatial image that was more or less acousti-
cally-related depending on the nature of the
recording technique (minimal or multi-track
mono recording). Soundfield microphones
with matched time- and phase-accurate
capsules also were used in some record-
ings to achieve a seamless holosonic image-
specific balanced soundfield.

Quadraphonic, or “quad” as it was called
(and a related matrix-derived technology
called Ambisonics), was much more than
just “stereo” on four walls. It attempted to

7 When using, for example, a 70-degree
included angle for the front pair, | still use a 90-
degree included angle for the back “stereo” pair.
Experimentation is necessary to achieve the best
compromise overall.
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utilize a four-channel discrete palette to
recreate a sense of spatial dimensionality.
While there were recordings produced for
motion effect, the intent was to emulate real-
life spatial dimensionality. Of course, fidelity
was not at the quality level it is today, but a
study of these recordings, using the pre-
ferred 90-degree setup, revealed that the
potential for recreating a holosonic sound-
field was achievable.

That experience was largely lost when
quad failed to satisfy the expectations of the
consumer, who, because of unperfected
matrix steering logic, never, and | mean
never, experienced on vinyl records (the
prominent media) the true spatial quality of
discrete, four-channel surround music deliv-
ery. Interestingly, eight-track quad tapes did
deliver a reasonably discrete presentation.
(Some of the original quad master record-
ings have been re-released on DTS CDs.)

By 1979, quad was dead, and the music
industry returned to recording multi-track
mono and mixing to stereo. By this time, 16-
and 24-track professional analog tape
recorders (and later 32- and 48-track digital
recorders) were the prominent means for
capturing music performances. In large
measure, such performances were record-
ed in studios without all the artists perform-
ing “live” together at the same time, or, for
that matter, even in the same studio together.
The end result was a new era of advanced
signal processing-assisted recordings that
were produced to emulate a “live” recorded
event in a studio performance space, but
with artificial reverberant characteristics
(electronic or large chamber-derived echo),
to simulate a real “live” event recorded with
acoustically-related channels and natural
reverberation. True “stereo” recordings did
not provide the flexibility that multi-track mono
recording afforded artists (who couldn’t
achieve “perfectionist” satisfaction playing
live “takes” together) and were passed over.
This brought about the arrival of “audiophile”
labels, which sought to embrace the “old”
minimal, natural acoustical approach to
“stereo” recording. Such labels as Sheffield
used advanced direct-to-vinyl recording.
Then Telarc pioneered all-digital “stereo”
recordings on CD, followed by DMP, Chesky,
Delos, and others. These labels still produce
outstanding quality “stereo” recordings that
often support a wide loudspeaker spread,
with 90-degree or more included angles. But
the recordings from these labels are gener-
ally the exception, with the majority of major
labels adopting multi-track mono recordings
and narrower-width monitoring, with limited if
not non-existent acoustically-related channels.

When listening to a well-recorded multi-
channel recording with acoustically-related
channels, you will hear all the instruments

Page 10/19



Runco
DTV-1101

Equi=Tech

ET 12.5W
Balaced Power Sony VPH-GO
AC System

Speaker

-m 4
VriScreens Wl Filmscreen Aeroview 100 And GreW;

K Height
.. Speaker
R

6 FootRadys SPeaker
-7" _rfoorRadids ,’
. -8 FootRadis
-7, -§FootRadius
-+7 .10 FootRadius,

Speaker

Diagram 9: ITU-R Setup

and/or voices in the recording in every
channel, just at different amplitudes and
phase relationships relative to the position-
ing of the instruments and/or voices in the
recording space. This would be true of movie
sound effects as well, when presented in an
acoustically-related holosonic soundfield.

The Compromised ITU
Setup

| do not favor the International Tele-
communications Union (ITU) specification
for surround sound (a setup recommenda-
tion published in 1994 for multichannel
sound systems with and without picture,
and used widely in the industry).8 The ITU
locates the listener at the center of a circle
of loudspeakers (as | do, but) with the front
loudspeakers positioned 30 degrees left
and right of center, or at a 60-degree
included angle relative to the listener (too
narrow, in my opinion, and impossible to
duplicate in an equidistant/equiangular
setup using the present 5.1 format), and
surround loudspeakers positioned 110
degrees left and right of the center channel
loudspeaker, or at a 140-degree included
angle relative to the listener. Such a sur-
round hemisphere spread could not be sup-
ported by any loudspeaker pair, yet the ITU

8 | have used the ITU myself with good results,
but always with a surround back loudspeaker to
provide image “fill.” | prefer though a 90-degree or
70/90-degree equidistant setup when the room can
support such. In my opinion, the sense of holoson-
ic spatial imaging sounds better integrated.
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does not specify a surround back loud-
speaker. This results in a compromised,
equidistant/equiangular loudspeaker setup
relative to the listener, and prevents opti-
mum holosonic soundfield image focus.
While the distance along the sidewalls
(between left front and left back and right
front and right back) is not unreasonable,
the back wall spread is too far apart to pro-
duce optimum image-specific phantom
images. (See Diagram 9: ITU-R Setup)

Movies In “Stereo”
And “Surround”

The motion picture industry shifted from
optical mono to optical Dolby Stereo® in
1976, utilizing a compromised re-working of
the mono-compatible quadraphonic matrix
to support three loudspeaker positions behind
the screen, and mono surround spread over
an array of loudspeakers hung on the side
and back walls in commercial theatres. The
release of Dick Tracy in Cinema Digital Sound
in 1990 introduced the first application of
compressed discrete digital audio to motion
picture sound. By 1992, this was supersed-
ed by Dolby Digital, followed by DTS Digital
Sound and SDDS.

When | founded Widescreen Review in
1992, the digital sound wars were just heat-
ing up. The Home THX Program was already
in place since 1990. Home THX was an
attempt to introduce the sound of the com-
mercial theatre (or dubbing stage) into the
home environment under the guise of “home
theatre” (actually a term first coined back in
1992 by Sam Runco of Runco International).
This, to other audiophiles and me, meant
disaster would result to quality sound, and
rob the potential for true high fidelity holoson-
ic surround sound in the home. Thus, in
those early years of Widescreen Review, |
advocated against embracing Home THX,
except for the practical application of re-EQ
(not originally attributed to THX) to tame oth-
erwise bright- and harsh-sounding sound-
tracks, and encouraged equipment manu-
facturers to embrace the highest standards
of high fidelity sound reproduction for home
theatre. | remain an avid crusader for this
cause, as regular readers of the magazine
know.

During the same period that discrete
multichannel digital audio formats were
being formulated and introduced, | crusad-
ed for using the discrete 5.1-channel palette
to create true 360-degree holosonic sound-
fields, acoustically matched to the changing
scenes in the picture. While not fully realized,
the movie soundtracks today are far more
spatially enveloping, sometimes with even
excellent image focus. Anyone who has
been a movie nut can fully appreciate just
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how far filmmakers have come in just a
short period of time. Still, as discussed pre-
viously, there is a need for further support,
so that filmmakers completely switch to pro-
ducing and mixing movie soundtracks with
acoustically-related channels, for an opti-
mized holosonic presentation in the home
theatre.

Two Hemispheres, No
Integration

Now, that brings me to the current situa-
tion, which has no standards for loudspeak-
er setup to optimize an acoustically-related,
holosonic soundfield experience. Unfortu-
nately, soundtrack re-recording mixers still
think in terms of two hemispheres: the front
screen wall or soundstage, and the surround
field. Sidewall perspectives are ignored. Thus,
the two hemispheres are not yet integrated
as a balanced, seamless, holosonic whole,
though the discrete channel palette when
setup optimally, fully supports such. What |
believe is necessary is for movie sound mix-
ers to embrace the principals espoused in
the quadraphonic era that sought to recre-
ate a seamless, three-dimensional sound-
field, with image focus-specific spatiality
created from uniformly spread and acousti-
cally-related channels. This can really work
with movie sound because spatial sound
sculptures can be tailored to enhance the
“suspension of disbelief” with the changing
scenes in the picture.

Thus, | am an advocate of 90-degree
included angle mixing and monitoring to
achieve this desired three-dimensional
holosonic image. And that is the basis of
the parameters of the WSR theatre setup as
the preferred option, recognizing that not all
soundtracks or music recordings fully sup-
port this setup. But when they do—WOW!

The Six-Channel Palette
Under-Used

Now, how does this relate to discrete six-
channel digital audio, whether DTS CD, DVD-
Audio or SACD? Once again, we are faced
with a dilemma. For the most part, surround
music-only producers and recording engi-
neers have embraced the discrete 5.1-chan-
nel format used in consumers’ homes to re-
produce movie sound, but with no agreement
on the setup parameters for the loudspeak-
ers. This, of course, is not a good compro-
mise. With the exception of DMP, Telarc and
some other audiophile labels and some DTS
CDs, recordings are typically made using
bass management, rather than monitoring
over truly full-range loudspeakers at each
channel vector. Nor is there any standard
for equidistant, equiangular, or “equiheight”
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positioning of loudspeakers relative to the lis-
tening position. Too often, vocals and solo
instruments are placed in the hard center
channel (rather than created as a phantom
center image from the acoustically-related
stereo pair), which seriously depreciates
image focus, depth, and spatiality. There is
no acoustical relationship between the front
“stereo” hemisphere and the surround hemi-
sphere. They sound isolated, unbalanced
and thus call attention to their non-cohesive-
ness during a musical performance.

| like to test multichannel music record-
ings (and for that matter, movie soundtracks
as well) using our Martin MultiMAX con-
troller, which allows me to monitor any one
or combination of discrete channels in the
recording. Just listening to the left front and
the left back channels, or the right front and
right back channels, for example, tells me
how the recording was produced and mixed.
Rarely is there an acoustical correlation
between the two hemispheres, with no
“stereo” phantom imaging present on the
sidewalls. How can you produce a coherent
soundfield if the two hemispheres are
divorced from one another? You can't!

In some pop multichannel recordings,
there are evident good stereo perspectives
in both the front hemisphere and the back
hemisphere, but virtually never along the
sides. A recent multichannel recording of
Steely Dan’s Two Against Nature released
on DVD-Audio is a prime example of the six-
channel palette under-used. Perhaps the
tools just aren’t there yet which is causing
artistic barriers, or the creative community
just hasn't realized what's lacking in their
multichannel surround music-only record-
ings. Could this also be due to their compro-
mised monitoring setup? | believe so, par-
tially, and as well, it is due to the problems
associated with excessive multi-track mono
recording, with no regard for acoustically-
related tracks and balanced inter-channel
integration to create a holosonic soundfield.

The exception to this situation is concert
hall venue multichannel recordings (which
are recorded in real performance spaces),
or for that matter any recording done “live”
in a real performance venue or space. But
even so, the two hemispheres are most often
(with exceptions, notably DMP and Telarc)
not optimally integrated or coherent (even
though they are recorded in real-time in the
same space), though the potential exists to
accurately reproduce the “venue sound”
and improve the reproduction of the original
performance. This has to do primarily with
ignoring the equidistant/equiangular/ “equi-
height” principals of microphone placement
and recording monitoring | discussed previ-
ously. With everyone in the recording indus-
try using different microphone placement
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and monitoring setups, this further aggra-
vates the setup deficiencies in the home.
Unfortunately as well, the professional audio
production community has yet to “standard-
ize” on loudspeaker system types, loud-
speaker placement and setup. Nor have
they realized the importance of using time-
and phase-accurate loudspeakers for moni-
toring their recordings.

A Holosonic Approach

| propose that the entire professional
recording industry (both music and movies)
embrace an all-matched, truly full-range
(minus bass management), equidistant/
equiangular/“equiheight” setup that sup-
ports coalescence (at no closer than the
minimum recommended path distance to
the listener) of the loudspeaker drivers in a
time- and phase-accurate configuration, with
the four principal discrete channel vectors at
90-degree included angles relative to the “sweet
spot” listening position to achieve a seamless
image-focused, 360-degree, acoustically-
related holosonic soundfield. For movie
sound, the four principal discrete channel
vectors (left front, left back, right front, right
back) should be enhanced with center and
center back surround vectors, directly in
line with the listener’s center of head, to lock
the center channel to screen center and
enhance surround spatiality with discrete
directionality. That setup can work for sur-
round music-only creation as well. Artists,
producers, filmmakers, and engineers should
record and mix so that all the discrete chan-
nels are acoustically-related, yet, in the case
of movie sound, be dramatically enhanced
with directionalized effects to emphasize the
action on-screen. That would allow all other
compromised setups to still produce good
sound, while allowing the serious listener to
experience optimal realism, and greater
dimensional space, in both movie sound
and surround music-only presentations.
With this approach, “stereo-only” perspec-
tives will be mixed with the “wider” sound-
stage perspective that would not be com-
promised by a narrower-spread pair of loud-
speakers setup in the home environment,
and, at the same time, allow serious listen-
ers with accurate loudspeakers to experi-
ence the fullest width of the defining bound-
aries of where the performance (or scene) is
occurring, with optimum wide image focus.
With such a setup, the loudspeakers should
disappear, leaving your mind to experience
the soundfield or performance, which appears
to occur behind, between, and beyond the
loudspeaker boundaries in an all-inclusive,
acoustically-related holosonic soundfield.
(Good examples of a quasi dual Decca Tree
approach are the new DMP multichannel
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SACDs, especially the Warren Bernhardt
with Jay Anderson an