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(57) Abstract

A loudspeaker for statuary-like figures,
the loudspeaker including a statuary-like di-
aphragm, such as in the shape of an upper torso.
The loudspeaker includes a voice coil driver,
which is mounted on a frame, and a statuary—like
diaphragm, which is wholly mounted on the
acoustically active portion of the driver. The
loudspeaker may further include clothing draped
over the diaphragm. The loudspeaker may be
incorporated into a statuary-like figure including
non-acoustical portions, such as in the shape of
a head.
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LOUDSPEAKER WITH STATUARY-LIKE DIAPHRAGM

BACKGROUND OF THE INVENTION

The present invention relates generally to loudspeakers, and, more
particularly, to an apparatus and a related method for producing sound from a

statuary-like figure.

Statuary-like figures are widely used in both the retail sales and
entertainment industries. Such figures vary from simple clothing mannequins for
use in department stores windows or tabletop displays, to animated storybook
characters appearing as a human, an animal, or the like, for entertaining viewers in

amusement parks, zoological parks, museums, or the like.

Regardless of the intended use, such statuary-like figures are
sometimes equipped with speakers to add to their effectiveness. In some cases the
speakers provide the apparent spoken words or sounds of the figure, while in other
cases the speakers simply carry a narrative describing information of mnterest to

viewers of the figures.

Typical loudspeaker systems for such statuary-like figures include
conventional speakers mounted in the vicinity of the figure. The speakers may be
mounted in nearby structures, or may be hidden within the figure itself. Speakers
that are mounted separately from the figure are generally detectable as such,
because viewers can detect that the sound is not coming from the figure, but rather
from a different direction or distance. Speakers within the figure, while producing
sound from the right location, are disguised or concealed by the figure, and may
thereby be restricted in size or placement, potentially resulting in reduced and/or

distorted sound quality.
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It is known, for example, to provide a human figure with a speaker
mounted in the front portion of its upper torso, and to conceal the speaker by
placing clothing on the torso, covering the speaker. However, clothing is generally
not acoustically transparent, and thus the sound from such a speaker tends to be
muted and damped by the clothing, providing lower sound quality to viewers of the
figure. This is likewise true for furs, feathers or skins overlying a speaker on an
animal-like figure. Furthermore, the sound produced by such a speaker is highly
directional, and may be of very low quality and volume when heard from the sides

or back of the figure.

It is also known to mount speakers on the outside of a dressed
statuary-like figure, where the speaker is concealed by painting it with a color to
match a surrounding colored portion of the figure's clothing. While the speakers'
sound is not damped by clothing over the speaker, the sound is still highly
directional, and is of poor quality around the sides or the back of the figure.
Furthermore, such speakers are difficult to conceal well, and are typically visible

to the casual observer.

An alternate form of loudspeaker, known as a planar diaphragm
loudspeaker, is known for providing high quality sound from a camouflaged
location. The diaphragm of such a loudspeaker is typically formed by a relatively
stiff and substantially planar diaphragm that may be supported by a frame around
the edges of the diaphragm. An electromagnetic driver, in the form of a voice coil
assembly, is coupled to the rear surface of the diaphragm, and is also mounted to
the frame. The voice coil or driver presses on a circular plate called a hammer,

which, in turn, vibrates the diaphragm at acoustic frequencies to produce sound.

Typically, the planar diaphragm is constructed of a preexpanded
cellular plastic material, such as polystyrene or STYROFOAM ®. The front,
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visible side, of the diaphragm is flat, and may be disguised as a ceiling tile or
section of wall. The rear of the diaphragm, where the voice coil or driver is
mounted, while generally planar, has a specific contour to improve the sound
quality of the loudspeaker. Such a loudspeaker, while highly advantageous for
architectural uses, would suffer many of the same disabilities as conventional

speakers if installed as a separate speaker within or near a statuary-like figure.

Accordingly, there has existed a need for an improved loudspeaker,
and a related method, to provide high quality omni-directional sound reproduction
from a statuary-like figure in a more realistic manner. The present invention

satisfies these and other needs, and provides further related advantages.

SUMMARY OF THE INVENTION

The present invention provides a loudspeaker, and a related method,
for producing sound as part of a statuary-like figure. In many embodiments, it
provides for sound reproduction from a substantially large portion of the
circumference of the statuary-like figure, or even from the entire statuary-like
figure, with sound quality superior to conventional statuary-like figure speaker
systems. Garments or other surface treatments (such as furs, feathers, or the like)
may be added to many embodiments of the statuary-like figure, while causing less
muting than would occur over a typical speaker, and the loudspeaker is readily
concealable as an integrated portion of the statuary-like figure.

The loudspeaker includes a driver, which is preferably mounted to a
support, such as a frame, and a diaphragm. The diaphragm is mounted to an
acoustically active portion of the driver. Preferably, the acoustically active portion

of the driver carries substantially the full weight of the diaphragm. The diaphragm
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preferably features a contoured outer surface forming a statuary-like configuration,
such that it may be incorporated in the exterior of a statuary-like figure as part or
all of that figure. The contoured outer surface of the diaphragm is preferably
configured to extend around the substantial portion of the figure's lateral
circumference, and is preferably configured to respond modally to the driver, thus
directing sound waves around a substantial portion of the lateral circumference of

the figure.

An advantage of the invention is that sound is produced off the outer
surface of the statuary-like diaphragm in a multitude of directions, and from a
multitude of locations. Viewers of the figure may be standing in a wide range of
locations around the lateral circumference of the figure, and still have the
loudspeaker effectively facing them. Furthermore, the loudspeaker is naturally
disguised as part of the figure, and may be further concealed through the use of
clothing or other synthetic surface treatments simulating animal furs or the like,
without incurring the level of detriment to the quality of sound produced by the
loudspeaker.

Other features and advantages of the invention will become apparent
from the following detailed description of the preferred embodiment, taken in
conjunction with the accompanying drawings, which illustrate, by way of example,

the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a side elevational cross-section of a loudspeaker embodying

features of the present invention.
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FIG. 2 is a rear perspective view of the loudspeaker depicted in
FIG. 1.

FIG. 3 is a front perspective view of the loudspeaker depicted in
FIG. 1.

FIG. 4 is a top plan view of the loudspeaker depicted in FIG. 1.
FIG. 5 1s a front perspective view of a statuary-like figure including
the loudspeaker depicted in FIG. 1, and including garments draped over a

diaphragm of that loudspeaker, and including a head affixed to a frame of the
loudspeaker.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, and more particularly to FIG. 1
thereof, there is shown a loudspeaker 10 for use with statuary-like figures. The
loudspeaker includes a voice coil driver 11 and a statuary-like diaphragm 12. The
driver 11 includes a housing 13 that is mounted to a preferably acoustically
stationary support, such as frame 14, by any conventional mechanism. The housing
typically includes electronics, magnets, and/or other components necessary to drive
a second, acoustically active, portion 15 of the driver. The acoustically active
portion 15 of the driver 11 is affixed to, and fully supported by, the driver. It is
configured to be oscillated along a longitudinal axis between the housing 13 and the

acoustically active portion.

As seen in FIGS. 1-3, the diaphragm 12 is of a statuary-like
configuration. The configuration, which could be in the form of an animal, plant,

-5-
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rock, or other three-dimensional image, is of human form, in the shape of a human
upper torso. The diaphragm 12 is mounted to the acoustically active portion 15 of
the driver 11, which preferably carries all of, or substantially all of, the full weight
of the diaphragm. Most preferably, the diaphragm is not structurally restrained by

any other member.

The diaphragm 12 is preferably made from a lightweight and
relatively stiff material, such as polystyrene, STYROFOAM ®, or other
preexpanded cellular plastic material. While the diaphragm may respond rigidly to
low frequency vibration, i.e., in rigid oscillation, to the driving force of the
acoustically active portion 15 of the driver 11, 1t is preferably configured with
acoustic natural frequencies such that the diaphragm modally responds to the driver

to produce sound throughout most of the audio range.

The diaphragm 12 is in the form of a figure having a non-functional,
three-dimensional surface configuration. In this context, the term non-functional
refers to the fact that the surface configuration is aesthetic and/or ornamental, and
not based on controlling the modal properties of the underlying structure. The
figure's oscillation, and modal vibration, directs sound waves off of its surfaces in

a wide range of directions.

Preferably, the diaphragm includes a contoured three-dimensional
outer, vibration-radiating surface (sound-radiating surface 16) extending around a
substantial portion of the lateral circumference of the diaphragm. The vibration
radiating surface and the driver are configured for acoustic frequencies such that the
diaphragm modally responds to the driver to produce sound. In the depicted
preferred embodiment, the sound-radiating surface faces in directions ranging over
180 degrees around the three-dimensional figure, as seen in FIG. 4, causing sound

waves that radiate from the surface to be directed around substantially more than
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three-quarters of the lateral circumference of the figure. Furthermore, the sound-
radiating surface extends around the underlying driver 11 such that it surrounds the
driver around over 180 degrees of the lateral circumference of the driver. This
configuration provides for viewers to enjoy good sound quality while standing

around substantially the entire circumference of the loudspeaker.

With respect to FIGS. 3 and 5, the outer, sound-radiating surface 16
of the loudspeaker 10 preferably includes upward facing portions 17, such as the
shoulders of a torso-shaped figure, to provide support for garments 18, including
clothing and accessories, on the figure. Garments are preferably placed on the
figure such that they are wholly supported by the diaphragm 12. The garments thus
can vibrate and move along with the diaphragm, without restricting the oscillation
of the diaphragm, other than inertially. Because the garments oscillate with the
diaphragm, they essentially become acoustically transparent, and therefore will not

substantially dampen or otherwise distort the sound produced by the diaphragm.

As seen in FIG. 2, preferably, the diaphragm has an inner surface 21
opposite the outer surface, the inner surface generally following the shape of the
contoured outer surface 16 so as to maintain similar diaphragm thicknesses
throughout the diaphragm. In some embodiments, particularly where the outer
surface extends around less than 360 degrees of the figure, this inner surface may
be left exposed to radiate sound to viewers that are not faced by the outer surface.
The contours of this inner surface can be designed to control the modal properties
(i.e., mode shapes and frequencies) of the diaphragm, as is known for flat panel
speakers. This inner surface contouring may be further enhanced to provide for
control over the 3D modal properties of the diaphragm. In other words, fhe
contouring can control not only the 1D panel displacement of flat panel vibration,
but also the 3D movement of the panel as different portions of the diaphragm are

moving in entirely different directions (i.e., the torso's chest may move forward
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while its upward facing portions 17 move up and the side of its shoulder moves to
the side).

As seenin FIG. 5, the loudspeaker 10 may be part of a larger statuary-
like figure 19. Within the figure, a head portion 20 has been affixed to the frame
14, and positioned above the torso-shaped diaphragm 12. Clothing, or other
nonstructural members, may cover gaps between the head and the torso-shaped
diaphragm so as to give the appearance of a unified structure. Alternatively, the
loudspeaker 10 may extend out of a wall to expose less than 360 degrees of
statuary-like figure.

While the preferred embodiment does not include any load carrying
link between the head and the diaphragm, in cases where the diaphragm and
accompanying clothing are exceptionally heavy, additional support may be provided
from the head (or other nonvibrating members). For example, the diaphragm can
receive vertical support from a cord attached between the diaphragm and the head.
This string could carry a portion of the diaphragm's weight, without substantially
interfering with its laterally directed oscillation of the portion of the diaphragm
attached to the string. A similar support could be derived from a web-like member
extending between the upper portion of the torso and the lower portion of the head,
such as through the neck region. Such a web-like member may also be used to form
a connection between the diaphragm and other portions of the figure to better
conceal the nature of the diaphragm.

Furthermore, other support systems may be used. For example, the
diaphragm can be entirely carried by a support, such as a frame, and the driver can
be suspended from the diaphragm. One possible embodiment of this would entail
the diaphragm being supported by a flexible margin, preferably extending around

the outer, contoured surface. The flexible margin could connect the diaphragm to
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the frame. Optionally, the support system could include a shaped screen, enclosing
the inner diaphragm surface, and forming part of the visible portion of the figure.
Another optional possibility is that the support system could include a flat screen,

such as to allow the figure to be conformingly placed next to a wall.

From the foregoing description it will be appreciated that the present
mvention provides for a loudspeaker allowing a statuary-like figure to produce
superior quality sound around a substantial lateral circumference of the statuary-like
figure, while having little or no visual clues as to the form or location of the
loudspeaker. While a particular form of the invention has been illustrated and
described, it will be apparent that various modifications can be made without
departing from the spirit and scope of the invention. For example, while the
description of the preferred embodiment describes a human-like figure, animal-like
figures, plant-like figures, and even inanimate objects such as rocks, pieces of
sculpture, and the like, are all contemplated within the scope of the invention.
Likewise, while the description of the preferred embodiment describes a diaphragm
used in a stationary statuary-like figure, animated statuary-like figures are well

within the scope of the invention.

Thus, although the invention has been described in detail with
reference only to the preferred embodiment, those having ordinary skill in the art
will appreciate that various modifications can be made without departing from the
invention. Accordingly, the invention is not intended to be limited, and is defined

with reference to the following claims.
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We Claim:

1. A loudspeaker, to be mounted on a support, comprising:
a driver; and
a diaphragm mounted to the driver;
wherein the diaphragm is of a statuary-like configuration, having a vibration-

radiating surface that includes a three-dimensional outer surface configuration.

2. The loudspeaker of claim 1, wherein the statuary-like configuration is an
animal-like figure.

3. The loudspeaker of claim 2, wherein the figure is of human-like form.

4, The loudspeaker of claim 2, wherein the figure includes a human-like upper

torso.

5. The loudspeaker of claim 2, and further including one or more garments

supported by the diaphragm.

6. The loudspeaker of claim 1, wherein the diaphragm is configured with
acoustic natural frequencies such that the diaphragm modally responds to the driver

to produce sound.

7. The loudspeaker of claim 1, wherein the sound-radiating surface extends

around at least 180 degrees of the lateral circumference of the figure.
8. The loudspeaker of claim 1, wherein the sound-radiating surface extends

around the driver such that it surrounds the driver around at least 180 degrees of the

lateral circumference of the driver.

-10-
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16. A method of producing sound from a statuary-like figure, comprising:

incorporating a loudspeaker into the statuary-like figure, the loudspeaker
including a driver, and a diaphragm mounted to the driver, wherein the diaphragm
is of a statuary-like configuration, having a vibration-radiating surface that includes
a three-dimensional outer surface configuration; and

oscillating the diaphragm with the acoustically active portion of the driver
to produce sound from the diaphragm.

17.  The method of claim 16, wherein an acoustically active portion of the driver

carries substantially the full weight of the diaphragm.

18.  The method of claim 16, wherein the diaphragm is configured with acoustic
natural frequencies such that the diaphragm modally responds to the driver to

produce sound.

19.  Themethod of claim 16, wherein the sound-radiating surface extends around

at least 180 degrees of the lateral circumference of the figure.

20.  The method of claim 16, wherein:

an acoustically active portion of the driver carries substantially the full
weight of the diaphragm;

the diaphragm is configured with acoustic natural frequencies such that the
diaphragm modally responds to the driver to produce sound; and

the sound-radiating surface extends around at least 180 degrees of the lateral

circumference of the figure.
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21. A method of producing sound from a statuary-like figure, comprising:

incorporating a loudspeaker into the statuary-like figure, the loudspeaker
including a driver mounted to a support within the statuary-like figure, and a
diaphragm mounted to the driver, wherein an acoustically active portion of the
driver carries substantially the full weight of the diaphragm; and

oscillating the diaphragm with the acoustically active portion of the driver
to produce sound from the diaphragm.

22.  Themethod of claim 21, wherein the statuary-like configuration includes an

upper torso.

23.  The method of claim 22, and further including one or more garments worn

on the upper torso.

24.  The method of claim 2 1, wherein the diaphragm is configured with acoustic
natural frequencies such that the diaphragm modally responds to the driver to

produce sound.

25. The method of claim 21, wherein the diaphragm is of a statuary-like
configuration, having a sound-radiating surface that includes a non-functional,
three-dimensional surface configuration that forms a portion of the exterior of the

statuary-like figure

26.  Themethod of claim 21, wherein the sound-radiating surface extends around

at least 180 degrees of the lateral circumference of the figure.

-13-
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27.  Aloudspeaker, comprising:

a diaphragm; and

a means for acoustically driving the diaphragm;

wherein the diaphragm is of a statuary-like configuration, having a sound-
radiating surface that includes a non-functional, three-dimensional surface

configuration.
28.  The method of claim 27, wherein the diaphragm is configured with acoustic
natural frequencies such that the diaphragm modally responds to the driver to

produce sound.

29.  Themethod of claim 27, wherein the sound-radiating surface extends around

at least 180 degrees of the lateral circumference of the figure.

-14-
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