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(B). This technique was
popu la r in broadcasti ng
for its mono capability.

seem very small , and the Requiem very large. The harp-
sichord needed to emmlalefrom a single loudspeaker,
yet still provide a reasonably accurate representation of
a real harpsich ofi. The Requiem needed a much larger
space in which to work; it needed to overwhelm us spa-
tially.

Tho problems present themselves here. First, the
harpsichord loudspeaker needs to be centered to the vi-
sual, whether playing pre-show music through the
proscenium speakers, or scene transitions through the
stage speakers. Providing a strong center image with a
pair of stereo loudspeakers is all but impossible in a
theatre. Audience members on the left side of the theatre
perceive the location of the sound to be coming from
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the left side of the proscenium or stage, and those on
the right side of the theatre perceive the sound as com-
ing from the right side of the proscenium or stage. The
second problem is the development of a playback sys-
tem that allows the audience tolocalne the source of the
Requiem music to the proscenium or stage, yet be sur-
rounded by the sound, like in a film, or even in a live
performance of the piece in a large syrnphonic hall. As
will be seen, solutions to both of these problems can be
found by investigating a recording technique known as
M-S recording.

M.S MICROPHONE TECHNIQUES
Broadcasting often required both mono and stereo
transmissions of the same program. MS recording
makes this possible by simultaneously recording both
types of signals.t Ifuo microphones are placed on the
same stand. (See illustration at left.) A middle (or M)
cardioid pattern microphone covers an ensemble being
recorded along its major axis, emphasizing the middle
of the group, while a coincident side (S) microphone
with figure-eightpattern oriented at righfangles to the
sound source emphasizes the sides of the group, and the
auditory characteristics ofthe recording space. The co-
incident microphones can provide both mono output
(from the M cardioid pattern microphone alone) or ste-
reo output with I and R signals derived by addngand
subtracting output foom the sides of the S figure-eight
microphone.

M-S microphone techniques also have application
to our work as sound designers in theatre. At the 1995
USITT Conference & Stage Expo in Las Vegas, Tom
Mardikes, resident sound designer at Missouri Reper-
tory Theatre, and a member of the faculty at the Univer-
sity of Missouri, Kansas City, presented an extremely
usefrrl approach to solving the problem of localizing mu-
sic to the center of the dramatic action. Mardike,s ap-
proach is based on innovative usage of MS microphone
technique.

Mardike's innovation is in the use of direct M and S
signals instead of their derived R and I counterparts.
The M signal is a true monaural signal; the S signal, by
contrast is rich in environmental and spatial content.

M.S PLAYBACK TECHNIQUES
Traditional left-right stereo uses two loudspeakers to
create virtual positioning of sound images. This tech-
nique only works for a limited number of listening posi-
tions, which makes it less than ideal for atheatre
audience. The conventional approachto creating vari-
ous sound images in large spaces such as theatres is to
use more loudspeakers, with clever delay andlevel set-
tings to mimic or synthesize the virtual positions.

Mentally, however, we want the illusion that the
sound emanates from the scene, not from whichever
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M.S AND SURROUND SOUND

Just going from a more or less monauralplaybackto a multi-
channel frontal playback does not take full advantage of the
theatre space. Another important component of the fully de-
veloped Requiene sound was the surround sound system. It is
extremely imporlant in crealing this type of surround sound
to ensure that the audience does not localize on anv loud-

speakers in the audience. Three techniques can be employed
to accomplish this. The first is to use as many loudspeakers
as possible. For an arlificial reverberation system, one would
ideally have a loudspeaker located on every surface from
which a reflection could possibly emanate. This is not pos-
sible on tlpical theatre sound budgets, although the tech-
nique has been used for years by consultants such as
Christopher Jaffe with much success. Our setup used a very

modest nine surround speakers. A second way to
ensure that the audience does not localize on a
single loudspeaker is to provide as diffuse a
sound source as possible. This can be accom-
plished by locating the loudspeakers as far away
(especially, beyond the critical distance) as pos,
sible, and to aim the loudspeakers at diffirsing
surfaces . Note that three ofthe surround speak-
ers in the audience space were aimed at the ceil-
ing. Finally, a third method used to minimize the
Iocahzalion is to electronica\ delay the sur-
round feed such that the sound from the sur-
round system arrives at the audience after the
sound from the M-S loudspeakers. Since the
harpsichord mdRequiem scorings were always
played separately, two different delay settings
could be employed.

There was some flexibility in creating the
feed to the surround system due to the fact that
the cues were electronically manufacfured
rather than recorded live. Since the S compo-
nents in scoring were derived from M originals,
the surround feed used primarily M compo-
nents, with S components being adding only for
particular cues. The surround signal, after delay,
was further enriched with electronic reverbera-
tion, with the reverberation output adjusted to its
fulI "wet" position, (i.e. no input signal mixed
with the processed signal). For more diffusion,
the qnthesized left and right "stereo" outputs of
the effects unit were distributed to alternate sur-
round loudspeakers.

M.S TECHNIQUES IN
PERFORMANCE

From the moment we fired up the entire system,
lwas amuedl Not onlywas the system capable
of localizing to the center of the action, but the
identity of individual loudspeakers seemed to
disappear. Itwas the first experience I've had in
my own sound score design work in which I was
happy with the spatial characteristics of the
sound. The underscoring withthe Requiem
seemed not only to come from within the visual
space of the actors, but it also seemed to be as
wide as the acting space-and from virtuah ev-
ery seat in the audience.

The net result of these techniques was to
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