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Sometimes, I hear phrases like "prat," "soundstage" and this particular one - "making speakers
disappear" - and I'm somewhat at a loss for what the person is trying to describe.  Could be a lot
of things, so I have to try and learn more about what they're experiencing or wanting to hear.

When I am asked what is required to make speakers "disappear" - my first thought is that I need
to understand what it is the person asking considers to be acoustically "invisible."  Is it that he
wants the speakers to have flat response and low distortion, and thereby add very little to color
the sound?  Does he want envelopment, the illusion that sound surrounds him?  Or does he want
localization clues, imaging that seems to make each instrument originate in a different location in
his listening room?

So when I was recently asked about "making speakers disappear," I set about asking questions,
and listening to descriptions of what this person liked.  At first, I thought he really didn't like the
tilted up response of the loudspeakers he was talking about.  But after a while, I realized that may
be partially at fault, but what he was really craving was good stereo imaging.  He wants a
sensation that every instrument is coming from different locations in the room.  After realizing that,
I knew what direction to go.

Here's the deal.  There are a couple of ways to do this in your listening room.  One's a little more
difficult, but moves closer and closer to recreating a sonic impression of realistic directional clues,
and placing sound sources where they really are in the recording environment.  The other easier
method will not do this, but will give an impression of sounds coming from different places "on the
soundstage" - depending upon all the variables of the interactions of phase relationships in the
amplifiers, speakers and most importantly - in the listening environment, itself.

There are two things that contribute to form our aural positioning information.  One is amplitude
(volume loudness) and the other is phase.  Both are related - a point source is heard by both ears,
and there is a subtle amplitude and phase difference between them.  If we're moving in the
environment, there's a slightly different Doppler shift for each ear as well.  So that's how we can
distinguish the directions and distances of sound sources.

The most accurate way to create an impression of acoustic position, is to add point sources.  If we
run several microphones and then recreate the recorded sounds using several loudspeakers - as
the home theater guys do - then we've generated more position information.  If we're careful to
match the microphone placement and the loudspeaker placement and directionality, we can really
do good things with our "soundstage."  And if we go to the trouble of minimizing reflections in the
listening environment, we can go even further in this direction by reproducing the very subtle
phase differences in the recorded signals.

Trouble is, that our listening environment smashes these kinds of clues with a sledgehammer.  It's
pretty difficult, really, to have such an "acoustically sterile" environment that it doesn't inject some
of its own "soundstage components."  We've got a lot of reflecting and absorbing and resonating
surfaces.  Children playing and dogs barking and the neighbor cutting his grass.  In the theater,
it's long walls and bunches of people chomping their popcorn and absorbing sound.  So its hard to
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be "acoustically sterile."  But that shouldn't stop us from going in that direction.

When working with two channels, there's a positioning trick I learned a long time ago that works
very well.  It goes a long way towards equalizing the amplitude clues between channels and
minimizing phase clutter in the form of early reflections.  The idea is to cross the forward axis of
the two speakers just in front of the listening area.  This is the natural setup of the Pi cornerhorns,
and it is also a good way to position other speakers too.  But the speakers must generate uniform
off axis sound for this to work, otherwise, off axis listening positions will have an unnatural tonal
balance.

In fact, that's one of the things that sets apart the Pi cornerhorns from Klipsch.  Klipsch speakers
are all designed to be listened on axis, and movement from the forward axis causes problems with
the frequency response.  This prohibits them from being setup with axis crossed in front of the
listener, and in fact, strictly limits their best listening spot to a certain point in the room.  The Pi
cornerhorn provides even coverage on axis and off, so the reverberent field is uniform providing
tonal balance.  Because of this, there's a wide listening area where the sound is balanced
between speakers both in terms of amplitude and frequency spectrum, and also directed to
minimize early reflections, giving properly phased aural clues to listeners in this areas.

If you are listening at the point where the speaker axes cross, then the only place where the two
speakers provide the same amplitude is when you are directly between them.  The further left or
right of center, the more difference in level between the two speakers.  If you're forward of the
axis-crossing point, the difference is even greater.  But if you are behind the axis-crossing point,
then movement away from a speaker brings you more directly in line with its forward axis, and
moves you further from the forward axis of the other speaker.  This has a balancing effect on the
amplitudes arriving from each channel, and makes the area where channels are balanced much
wider.  Of course, this requires speakers that produce uniform directivity, which is one of the
benefit of Pi Speakers.

When setup this way, the directional nature of the horns reduces early reflections.  If angled
inward enough, the horizontal pattern keeps the sound from being reflected off the nearest side
wall.  It's also best to sit away from the rear wall, if possible, and make it absorbent or diffuse.
Bookshelves often work well.

That's one way to create the illusion of having the "speakers disappear."  I think it's the best way,
as it maintains the phase and amplitude relationships of the recorded material.  Another way to do
it is much simpler, but it makes no attempt to recreate the recorded soundstage.  This method
creates its own soundstage, which is not "accurate" if recreation of actual positions is important to
you.  It is, however, very pleasant and it does provide a sense of unique position for each
instrument and sound that is generated.

Reflected energy, by its very nature, has a mix of phase relationships.  The idea of the point
source is that the loudest sound is presented directly from the transducer.  Anything else has to
travel further - to hit that wall or chair or cat - so it is greatly attenuated.  This means that the
components of the acoustic signal you hear the loudest, are the components that are generated
by the speaker.

But the idea of reflected energy is that you don't know what you've got, but you know it has a
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unique phase relationship with the source.  It's difficult to know exactly what it is - because there is
literally an infinite number of phase relations possible.  Reflect an inch down the wall, and phase
is a little different than it was an inch back.  Two inches, more different still.  And we've got lots of
little half inches and sixteeth inches and sixty fourths of an inch to think about in our 25 by 18 by 8
foot room.  After we examine all of those, we still have to look at the tables and chairs and cats
and dogs.

Using a lot of refected energy pretty much ensures that we'll create our own soundstage.  It has
nothing whatsoever to do with the original soundstage, but it does give an impression of
spaciousness and it is very satisfying.  Stuff is coming from everywhere.

The guitar player may be right in front of you.  The singer is two feet to his left.  The guy with the
very low voice seems to come from ten feet away.  These aren't anything at all like where they
were originally standing, unless you read the Hitchhikers Guide to the Galaxy while you listen to
the stereo - in which case they will all be in exactly the same spot as they were recorded, except
upside down.  But your system - the room and chairs and cats - will have created a "soundstage"
with its own positioning information caused by the phase and reflected amplitude relationships
from the room itself.

So when I was recently asked how to make a pair of Klipsch Heresy's "disappear," I realized what
was being asked was how to improve imaging.  Since they don't provide uniform directivity, we
can't set them up with forward axis crossed in front of the listener without creating a tonal
imbalance.  But it may be worth a try, to see if the improved imaging is worth the loss of spectral
balance.  Try pointing them inwards, about 45 degrees to the wall, and see if you like 'em.  If not,
try 20 to 30 degrees.  You'll probably lose some treble, because HF droops off axis compared with
on axis, and it the HF loss is greater at 45 degrees than it is at 20 or 30 degrees.  But you may be
able to find an orientation that sounds good and provides greater imaging.

If not, try using reflections to generate an artificial soundstage.  Take those Klipsch Heresy's and
point them at the walls.  It will increase a sense of envelopment, and make it sound like things are
coming from everywhere.  As much as we all joke about the thing said of Paul Klipsch and Amar
Bose - where Amar holds his hands to form a horn to his mouth and speaks to Paul (referencing
his horn ideas), and then Paul turns his back on Amar to reply (referencing his direct/reflecting
thing) - you'll find an interesting "artificial soundstage" is created by just pointing your Heresy's
directly 45 degrees into the corner.  I guess that's sort of like Paul and Amar shaking hands.  Give
it a try, see what you think.
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