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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The invention relates to a speaker assembly.
More particularly, the invention relates to an articulating
speaker assembly for integration within a passenger
service unit of an aircraft.

2. Description of the Related Art

[0002] The current global community has made it pos-
sible for people all around the country, and around the
world, tointeract for both business and personal reasons.
For many people, this requires they spend considerable
time traveling from one location to another location. More
often than not, these people travel in aircraft. Whether
these people travel in private or commercial aircraft, they
desire high quality entertainment during the hour they
spend within the confines of an aircraft. However, while
high quality entertainment, for example, digital video with
CD quality sound, is readily available for theater and
home use, the weight, size and available space require-
ments for use in aircraft make it very difficult to incorpo-
rate high fidelity systems within an aircraft. This problem
is especially pronounced for audio loudspeaker assem-
blies when one attempts to meet the size, weight and
shape requirements for use in aircrafts.

[0003] In the aircraft industry, great priority is placed
upon component weight and size reduction. In addition,
spacing and positioning of the loudspeaker assemblies
are a great priority to those optimizing the operation of
aircraft. The size, weight and shape of conventional ter-
restrial loudspeaker assembly designs adversely affect
range and payload. These concerns are notable when
one attempts to make changes within smaller, private
jets. For example, a small increase in the weight carried
by an aircraft results in a substantial increase in fuel con-
sumption of the aircraft. In addition, the limited space
available within an aircraft dictates the use of any space
within the aircraft be carefully considered by those re-
sponsible for ensuring the comfort of passengers.
[0004] Lightweight and compact audio loudspeakers
are currently available. These loudspeakers, however,
substantially compromise sound quality for reductions in
size and weight. An individual wishing to add an audio
system to an must make a choice between high fidelity
loudspeakers not suiting the size and weight require-
ments of the aircraft and lower quality loudspeakers pro-
viding desirable size and weight characteristics.

[0005] A need, therefore, exists for a loudspeaker as-
sembly providing high fidelity sound, while meeting the
size, weight and positioning profile requirements of an
aircraft. The present invention provides such a loud-
speaker assembly.

10

15

20

25

30

35

40

45

50

55

SUMMARY OF THE INVENTION

[0006] Itis, therefore, an object of the presentinvention
to provide an articulating speaker assembly including a
first member pivotally connected to a second member
for selectively changing a profile of the articulating speak-
erassembly. The speaker assembly also includes a cen-
tral driver positioned between the first member and the
second member. The first member includes a first enclo-
sure with a cavity shaped and dimensioned for receiving
a first driver, the first driver being secured within the first
enclosure. The second member includes a second en-
closure with a cavity shaped and dimensioned for receiv-
ing a seconddriver, the second driver being secured with-
in the second enclosure. The firstmemberincludes a first
central driver apertures and the second midrange mem-
ber includes a second central driver aperture, and the
central driver is mounted within the first central driver
aperture and the second central driver aperture of the
first member and the second member.

[0007] It is also an object of the present invention to
provide an articulating speaker assembly wherein the
first member includes afirst face plate secured to the first
enclosure, and the first central driver aperture is formed
in the first face plate, and the second member includes
a second face plate secured to the second enclosure,
and the second central aperture is formed in the second
face plate.

[0008] It is also an object to provide an articulating
speaker assembly wherein the first driver is a midrange
driver and the second driver is a midrange driver.
[0009] It is another object of the present invention to
provide an articulating speaker assembly wherein the
first face plate includes a first aperture aligned with the
first driver and the second face plate includes a second
aperture aligned with the second driver.

[0010] Itis a further object of the present invention to
provide an articulating speaker assembly wherein the
first face plate is secured to the first enclosure such that
a side of the first face plate extends laterally beyond a
perimeter defined by the first enclosure and the second
face plate is secured to the second enclosure such that
a side of the second face plate extends laterally beyond
a perimeter defined by the second enclosure.

[0011] Itis also an object of the present invention to
provide an articulating speaker assembly wherein the
first central driver aperture is formed in the side of the
first face plate extending laterally beyond the perimeter
defined by the first enclosure and the second central driv-
er aperture is formed in the side of the second face plate
extending laterally beyond the perimeter defined by the
second enclosure.

[0012] It is another object of the present invention to
provide an articulating speaker assembly wherein the
side of the first face plate extending laterally beyond the
perimeter defined by the first enclosure is secured to the
side of the second face plate of the second face plate
extending laterally beyond the perimeter defined by the
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second enclosure with the central driver secured thereto.
[0013] Itis a further object of the present invention to
provide an articulating speaker assembly wherein a cent-
er of the second central driver aperture of the second
member is aligned with the center of the first central driver
aperture of the first member.

[0014] It is also an object of the present invention to
provide an articulating speaker assembly wherein the
central driver is secured to the second face plate with a
cone of the central driver aligned with the second central
driver aperture, and the first midrange member may se-
lectively rotate relative thereto.

[0015] It is another object of the present invention to
provide an articulating speaker assembly wherein the
central driveris secured to a bottom surface of the second
face plate between the second face plate and the first
face plate.

[0016] Itis a further object of the present invention to
provide an articulating speaker assembly wherein a ro-
tating spacer with a central aperture is positioned about
the central driver secured to the second face plate allow-
ing for selective rotation and locking of the first member
and the second member without damaging the central
high frequency driver.

[0017] It is also an object of the present invention to
provide an articulating speaker assembly including a
locking plate having a central aperture and aligned with
the central driver such that the first face plate and the
rotating spacer are held between the locking plate and
the second face plate, wherein the second face plate is
selectively coupled to the locking plate.

[0018] It is another object of the present invention to
provide an articulating speaker assembly wherein the
central driver is a high frequency driver.

[0019] Other objects and advantages of the present
invention will become apparent from the following de-
tailed description when viewed in conjunction with the
accompanying drawings, which set forth certain embod-
iments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Figures 1 is a cross sectional schematic of an aircraft
fuselage with the present speaker assembly in-
stalled.

Figure 2 is a top view of the speaker assembly in
accordance with the present invention.

Figure 3 is a side view of the present speaker as-
sembly along the long side edge.

Figure 4 is a side view of the present speaker as-
sembly along the short side edge.

Figures 5 and 6 are perspective views of the present
speaker assembly in its fully extended configuration
with the pivoting midrange members substantially
aligned.

Figures 7 and 8 are perspective views of the present
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speaker assembly with the longitudinal axes of the
first and second midrange members respectively ro-
tated to a 45° angle and to a 120° angle relative to
the fully extended configuration shown with refer-
ence to Figures 5 and 6.

Figures 9 and 10 are respectively a top perspective
view and a bottom perspective view of the speaker
assembly.

Figures 11,12 and 13 are perspective views respec-
tively showing the top plate of the first midrange
member, the nylon rotating spacer, and the locking
plate.

Figure 14 is a top view of the second midrange mem-
ber.

Figure 15 is an exploded perspective view of the
speaker assembly shown in Figure 2.

DESCRIPTION OF THE PREFERRED MBODIMENT

[0021] The detailed embodiment of the present inven-
tion is disclosed herein. It should be understood, howev-
er, that the disclosed embodiment is merely exemplary
of the invention, which may be embodied in various
forms. Therefore, the details disclosed herein are not to
be interpreted as limiting, but merely as a basis for teach-
ing one skilled in the art how to make and/or use the
invention.

[0022] In accordance with the present invention, and
with reference to Figure 1, a representative small profile
speaker assembly 1015 shaped and dimensioned for po-
sitioning within an internal cavity 12 of a passenger serv-
ice unit 14 of an aircraft 16 is disclosed.

[0023] As will be appreciated by those skilled in the
art, a passenger service unit 14 is a structural element
of an aircraft 16 in which those accessories providing for
passenger comfort and service are positioned. The pas-
senger service unit 14 is commonly positioned along the
interior wall 18 of the aircraft fuselage 20 above the side
window and directly above the passenger seat 22 allow-
ing for direct access by passengers sitting in the seats
adjacent thereto. The passenger service unit 14 com-
monly houses air flow devices (for example, an aircraft
gasper), lights, public address speakers, messaging but-
tons for contacting the flight attendants, and various
warning lights. In addition, and in accordance with many
aircraft designs, the lateral edges 24,26 of the passenger
service unit 14 allow for creation and transmission of up-
wash light and down-wash light. Depending upon the
specific aircraft and the custom interior design thereof,
the passenger service unit may take a variety of shapes.
In fact, most passenger service units exhibit different and
changing profiles along their length and width.

[0024] In particular, the passenger service unit 14 ex-
tends along the longitudinal axis of the aircraft 16 from
the aft of the aircraft 16 to the fore of the aircraft 16. In
accordance with the present invention, the passenger
service unit 14 is provided with an internal cavity 12
through which light, electrical wires and other functional
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components are run along the length of the aircraft 16.
In accordance with a preferred embodiment of the
presentinvention, a plurality of speaker assemblies 1015
are positioned within the internal cavity 12 at locations
along the length of the aircraft 16. The articulating speak-
er assembly 1015 described below allows for ready ad-
justment so the speaker assembly 1015 may be fit within
different locations without entirely redesigning the speak-
er assembly. That is, different locations along a passen-
ger service unit 14, as well as different passenger serv-
ices units, will have different curvatures and shapes ne-
cessitating changes in the shape of a speaker mounted
therein. In addition, articulation of the speaker assembly
1015 allows for changes in the shape of a grill improving
aesthetics and controlling crossovers.

[0025] In accordance with a preferred embodiment,
the speaker assembly 1015 incorporates a variety of fea-
tures which reduce the size and weight of the speaker
assembly, allowing for positioning at various locations
within the internal cavity 12 of the passenger service unit
14 by simply adjusting the orientation of the speaker as-
sembly 1015 without compromising the integrity of the
sound generated by the speaker assembly 1015.
[0026] With reference to Figures 2 to 15, the speaker
assembly 1015 includes first and second midrange mem-
bers 1024, 1026 pivotally connected for selectively
changing the profile of the speaker assembly and allow-
ing for positioning within a variety of envelopes within an
aircraft, in particular, the passenger service unit 14 of the
aircraft. The first and second midrange members 1024,
1026 are substantially mirror images of each other and
include overlapping circular apertures (that is, high fre-
quency apertures 1028, 1030) within which a high fre-
quency driver (or central driver) 1032 is mounted.
[0027] With reference to first midrange member 1024,
it includes a first cylindrical enclosure 1034 with a first
base wall 1036 and a circular first sidewall 1038. The first
cylindrical enclosure 1034 defines a cavity shaped and
dimensioned for receiving a first midrange driver 1040.
The first midrange driver (or first driver) 1040 is secured
within the first cylindrical enclosure 1034 via a first face
plate 1042.

[0028] The first face plate 1042 includes a top surface
1087 and a bottom surface 1089. The firstface plate 1042
also includes a first midrange aperture 1044 along a first
side 1046 thereof and the first high frequency aperture
(or first central driver aperture) 1028 along the opposite
second side 1048 thereof. The first midrange driver 1040
is secured to the first face plate 1042 using conventional
adhesive and the first face plate 1042 is then secured to
the first cylindrical enclosure 1034 using screws 1050
with the first midrange driver 1040 positioned within the
cavity defined by the first cylindrical enclosure 1034. The
first face plate 1042 is secured to the first cylindrical en-
closure 1034 such that the opposite second side 1048
of the first face plate 1042 extends laterally beyond the
perimeter defined by the first sidewall 1038 of the first
cylindrical enclosure 1034 such that the second side
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1048 of the first face plate 1042 may be secured to the
second side 1052 of the second face plate 1054 with the
high frequency driver 1032 secured thereto.

[0029] Withreference to the second midrange member
1026, itincludes a second cylindrical enclosure 1056 with
a second base wall 1058 and circular second sidewall
1060. The second cylindrical enclosure 1056 defines a
cavity shaped and dimensioned for receiving a second
midrange driver (or second driver) 1062. The second
midrange driver 1062 is secured within the second cylin-
drical enclosure 1056 via a second face plate 1054.
[0030] The second face plate 1054 includes a second
midrange aperture 1066 along a first side 1068 thereof
and a second high frequency aperture (or second central
driver aperture) 1030 along the opposite second side
1052 thereof. The second midrange driver 1062 is se-
cured to the second face plate 1054 using conventional
adhesive and the second face plate 1054 is then secured
to the second cylindrical enclosure 1056 using screws
1070 with the second midrange driver 1062 positioned
within the cavity defined by the second cylindrical enclo-
sure 1056. The second face plate 1054 is secured to the
second cylindrical enclosure 1056 such that the opposite
second side 1052 of the second face plate 1054 extends
laterally beyond the perimeter defined by the second
sidewall 1060 of the second cylindrical enclosure 1056
such that the second side 1052 of the second face plate
1054 may be secured to the second side 1048 of the first
face plate 1042 with the high frequency driver 1032 se-
cured thereto.

[0031] With the center of the second high frequency
aperture 1030 of the second midrange member 1026
aligned with the center of the first high frequency aperture
1028 of the first midrange member 1024, the first and
second midrange members 1024, 1026 are selectively
coupled for relative movement and subsequent tighten-
ing to secure the first and second midrange members
1024,1026 in desired orientations. More particularly, the
second face plate 1054 includes a top surface 1072 and
a bottom surface 1074, and the outer ring 1033 of the
high frequency driver 1032 is adhesively secured to the
bottom surface 1074 of the second face plate 1054 with
the cone 1476 of the high frequency driver 1032 aligned
with the second high frequency aperture 1030.

[0032] A nylon rotating spacer 1078 with a central ap-
erture 1080 is then positioned about the outer ring 1033,
that is, around the outer ring 1033 such that the outer
ring 1033 sits within the central aperture 1080 of the ro-
tating spacer 1078, of the high frequency driver 1032
secured to the bottom surface 1074 of the second face
plate 1054 allowing for selective rotation and locking of
the first and second midrange members 1024,1026 with-
out damaging the high frequency driver 1032. The rotat-
ing spacer 1078 includes a central aperture 1080 large
enough for the passage of the outer ring 1033, magnet
1084, cone 1076 and downwardly extending housing
structure 1086 of the high frequency driver therethrough.
[0033] The first high frequency aperture 1028 is then
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aligned with the high frequency driver 1032 such that the
outer circumference 1082 of the rotating spacer 1078 is
positioned within the first high frequency aperture 1028
of the first face plate 1042 of the first midrange member
1024 such that the rotating spacer 1078 and the first face
plate 1042 lie in the same plane. This arrangement aligns
the second side 1048 of the first face plate 1042, the
rotating spacer 1078 and the outer ring 1033 of the high
frequency driver 1032 such that the bottom surface 1074
of the second face plate 1054 is in contact with the top
surface 1087 of the first face plate 1042.

[0034] The assembly is finished with a locking plate
1088, having a central aperture 1090, aligned with the
high frequency driver 1032 such that the second side
1048 of the first face plate 1042 and the rotating spacer
1078 are held between the locking plate 1088 and the
second side 1052 of the second face plate 1054. The
aligned assembily is held together by screws 1092 pass-
ing through apertures 1094 formed in the second side
1052 of the second face plate 1054 at spaced positions
about the second high frequency aperture 1030 and
aligned apertures 1096 formed in the locking plate 1088.
Nuts 1095 are employed to secure the screws 1092. As
such, by tightening or loosening the screws 1092 one is
able to release the first and second midrange members
1024, 1026 (which are in contact via the bottom surface
1074 of the second face plate 1054 and the top surface
1087 of the first face plate 1042) for relative pivotal ad-
justment and then selectively tighten the screws 1092 to
lock the relative position when a desired orientation is
achieved.

[0035] It should be appreciated the spacing and sizing
of the high frequency driver 1032, rotating spacer 1078,
locking plate 1088, screw apertures 1094, 1096 and first
high frequency aperture 1028 of the first face plate 1042
are such that the screws 1092 pass within the first high
frequency aperture 1028 while the edge 1098 of the lock-
ing plate 1088 engages the first face plate 1042 about
the edge 1100 of the first high frequency aperture 1028
upon tightening of the nuts 1095 on the screws 1092 to
pull the first face plate 1042 into selective contact with
the second face plate 1054 .

[0036] In addition to the adjustment feature discussed
above, the first face plate 1042 and the second face plate
1054 are respectively provided with wall mounts 1102
extending beyond the circumference of the respective
first and second cylindrical enclosures 1034, 1056. The
wall mounts 1102 are shaped and dimensioned to facil-
itate attachment to mounting brackets (not shown) of the
aircraft. The wall mounts 1102 are adapted to facilitate
the installation of the present speaker assembly 1010
within an aircraft fuselage. It will be appreciated that al-
though wiring diagrams are not disclosed herein, the
present speaker assembly 10 is wired in a conventional
manner.

[0037] Installation of the speaker assembly 1015 is
completed by mounting the speaker assembly 1015 ata
desired location within the internal cavity of the passen-
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ger service unit 14. However, and although mounting
within the passenger service unit 14 is contemplated in
accordance with the present invention, it is appreciated
the speaker assemblies may be mounted at various lo-
cations.

[0038] While the preferred embodiments have been
shown and described, it will be understood that there is
no intent to limit the invention by such disclosure, but
rather, is intended to cover all modifications and alternate
constructions falling within the spirit and scope of the
invention.

Claims
1. An articulating speaker assembly, comprising:

a first member pivotally connected to a second
member for selectively changing a profile of the
articulating speaker assembly;

a central driver positioned between the first
member and the second member;

the first member includes a first enclosure with
a cavity shaped and dimensioned for receiving
a first driver, the first driver being secured within
the first enclosure;

the second member includes a second enclo-
sure with a cavity shaped and dimensioned for
receiving a second driver, the second driver be-
ing secured within the second enclosure;
wherein the first member includes a first central
driver aperture and the second midrange mem-
ber includes a second central driver aperture,
and the central driver is mounted within the first
central driver aperture and the second central
driver aperture of the first member and the sec-
ond member.

2. The articulating speaker assembly according to
claim 1, wherein the first member includes a first face
plate secured to the first enclosure, and the first cen-
tral driver aperture is formed in the first face plate,
and the second member includes a second face
plate secured to the second enclosure, and the sec-
ond central driver aperture is formed in the second
face plate.

3. The articulating speaker assembly according to
claim 2, wherein the first driver is a midrange driver
and the second driver is a midrange driver.

4. The articulating speaker assembly according to
claim 3, wherein the first face plate includes a first
midrange aperture aligned with the first driver and
the second face plate includes a second midrange
aperture aligned with the second driver.

5. The articulating speaker assembly according to
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claim 4, wherein the first face plate is secured to the
first enclosure such that a side of the first face plate
extends laterally beyond a perimeter defined by the
first enclosure and the second face plate is secured
to the second enclosure such that a side of the sec-
ond face plate extends laterally beyond a perimeter
defined by the second enclosure.

The articulating speaker assembly according to
claim 5, wherein the first central driver aperture is
formed in the side of the first face plate extending
laterally beyond the perimeter defined by the first
enclosure and the second central driver aperture is
formed in the side of the second face plate extending
laterally beyond the perimeter defined by the second
enclosure.

The articulating speaker assembly according to
claim 6, wherein the side of the first face plate ex-
tending laterally beyond the perimeter defined by the
first enclosure is secured to the side of the second
face plate of the second face plate extending laterally
beyond the perimeter defined by the second enclo-
sure with the central driver secured thereto.

The articulating speaker assembly according to
claim 7, wherein a center of the second central driver
aperture of the second member is aligned with the
center of the first central driver aperture of the first
member.

The articulating speaker assembly according to
claim 8, wherein the central driver is secured to the
second face plate with a cone of the central driver
aligned with the second central driver aperture, and
the firstmember may selectively rotate relative there-
to.

The articulating speaker assembly according to
claim 9, wherein the central driver is secured to a
bottom surface of the second face plate between the
second face plate and the first face plate.

The articulating speaker assembly according to
claim 10, wherein a rotating spacer with a central
aperture is positioned about the central driver se-
cured to the second face plate allowing for selective
rotation and locking of the first member and the sec-
ond member without damaging the high frequency
driver.

The articulating speaker assembly according to
claim 11, further including a locking plate having a
central aperture and aligned with the central driver
such that the first face plate and the rotating spacer
are held between the locking plate and the second
face plate, wherein the second face plate is selec-
tively coupled to the locking plate.
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13. The articulating speaker assembly according to

claim 12, wherein the central driveris a high frequen-
cy driver.

14. The articulating speaker assembly according to

claim 1, wherein the first driver is a midrange driver,
the second driver is a midrange driver and the central
driver is a high frequency driver.
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