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BALL AND SOCKET MOUNTING ASSEMBLY

BACKGROUND OF THE INVETION
Field of the Invention

The present invention relates to a mounting assembly, and more particularly to
a ball and socket mounting assembly that can be used to mount a portable device to
surface.
Background of the Invention

It is known to use conventional mounting devices to mount a variety of
components to a variety of surfaces. U.S. Patent No. 5,845,885, the disclosure of
which is herein incorporated by reference, shows an example of such a conventional
mounting device. The conventional mounting devices, however, suffer from a
number of disadvantages. These disadvantages include difficulty in installation and
adjustment of the mounting device, as well as difficulty in adjustment of position and
orientation of components on the mounting device. Further, the conventional
mounting devices are complex to assemble and manufacture, thereby increasing the

costs of these devices.

BRIEF SUMMARY OF THE INVENTION

The present invention can obviate one or more of the above disadvantages, or
other disadvantages of the conventional mounting device.

The present invention can provide a mounting assembly including a
connecting subassembly having first and second exterior arms, and an interior arm

having first and second ends disposed between the first and second exterior arms.
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The first end of the interior arm and a portion of the first exterior arm define a first
socket. The second end of the interior arm and a portion of the second exterior arm
define a second socket. First and second mounting members disposed in the
respective first and second sockets.

The present invention can further provide a method of adjusting a mounting
assembly including an interior arm disposed between first and second exterior arms,
the interior arm and the first exterior arm defining a first socket in which a first
mounting member is disposed, and the interior arm and the second exterior arm
defining a second socket in which a second mounting member is disposed. The
method can include rotating a cam lever to a first position configured to permit
movement of at least one of the first and second mounting members, and rotating the
cam lever to a second position configured to prevent movement of at least one of the

first and second mounting members.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the present invention, and many of the
attendant advantages thereof, will be readily ascertained or obtained as the present
invention become better understood by reference to the following detailed description
when considered in connection with the accompanying drawings, wherein:

Figure 1 shows an isometric view of a mounting assembly according to the
present invention.

Figure 2 shows a top view of the mounting assembly of Figure 1.

Figure 3 shows a side view of the mounting assembly of Figure 1.

Figure 4 shows a cross-sectional view of the mounting assembly of Figure 1.
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Figure 5 shows a detail view of a cam lever of the mounting assembly of
Figure 1.
Figure 6 shows a detail view of another embodiment of a cam lever according
to the present invention.
5 Figure 7 shows a detail view of another embodiment of a cam lever according
to the present invention.
Figure 8 shows an isometric view of a mounting assembly according to
another embodiment of the present invention.
Figure 9 shows a top view of the mounting assembly of Figure 8.
10 Figure 10 shows a side view of the mounting assembly of Figure 8.
Figure 11 shows a cross-sectional view of the mounting assembly of Figure 8.
Figure 12 shows a detail view of a cam lever of the mounting assembly of
Figure 8.
Figure 13 shows a detail view of the exterior arms/interior arm of the

15 mounting assembly of Figure 8.

DETAILED DESCRIPTION OF THE INVENTION
A detailed description of the present invention, including non-limiting
examples of one or more preferred embodiments of the present invention, is now
20  provided with reference to the drawings, wherein like reference numbers throughout
the several views identify like or similar elements.
Figure 1 shows an isometric view of a mounting assembly according to the
present invention. Figures 2 and 3 show top and side views of the mounting assembly

of Figure 1. Figure 4 shows a cross-sectional view of the mounting assembly of
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Figure 1. Figure 5 shows a detail view of a cam lever of the mounting assembly of
Figure 1.

As shown in the drawings, a mounting assembly 100 can include mounting
members 10 disposed within or retained by a connecting subassembly 20. Although
the drawings show preferred embodiments of the mounting members 10, it is to be
understood that the mounting members 10 can be of any type, as long as the mounting
members 10 can be disposed within or retained by the connecting subassembly 20.

Each of the mounting members 10 can include a first portion 11 and a second
portion 15 opposite the first portion 11. The first portion 11 of the mounting member
10 can be configured to be disposed within or retained by the connecting subassembly
20. In a preferred embodiment of the present invention, the first portion 11 can have
at least a portion with a substantially spherical shape, such that the first portion 11 can
be disposed within or retained by the connecting subassembly 20 having a
corresponding shape (as described below). The first portion 11 can have an at least
partially textured surface, such that a frictional force can be increased between the
first portion 11 and the connecting subassembly 20.

The second portion 15 of the mounting member 10 can be configured to be
connected to a surface to which the mounting assembly 100 is to be mounted or to be
connected to a portable device to be mounted to the mounting assembly 100.
Examples of the surface to which the mounting assembly 100 is to be mounted can
include, but are not limited to, an interior or an exterior of a vehicle, and can include
an appropriate bracket, flange, or other hardware directly or indirectly connecting to
the surface. Examples of the portable device to be mounted to the mounting assembly
100 can include, but are not limited to, global positioning system equipment, radio

communication equipment, and computer equipment, and can include an appropriate
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bracket, flange, or other hardware directly or indirectly connecting to the portable
device. The second portion 15 can have a surface corresponding to or permitting
mounting of the mounting member 10 to the surface, or can have a surface
corresponding to or permitting mounting of the portable device to the mounting
member 10. In a preferred embodiment of the present invention, the second portion
15 can have a substantially flat shape, such that the mounting member 10 can be
mounted to a variety of surfaces or a variety of device can be mounted thereto, either
directly or indirectly.

One or both of the first and second portions 11 and 15 of the mounting
member 10 can be manufactured from an at least relatively incompressible material,
such that the first portion 11 can remain disposed within or retained by the connecting
subassembly 20 during desired use conditions of the mounting assembly 100, or such
that the second portion 15 can remain mounted to the surface or the portable device
can remain mounted thereto during desired use conditions of the mounting assembly
100.

Although the drawings show preferred embodiments of mounting members 10
that are similar to one another, it is to be understood that the mounting members 10
can be different from one another. It is to be further understood that regardless of
whether the mounting members 10 are similar to or different from one another, the
second portions 15 of the mounting members 10 can be configured to be connected to
an intermediate member, such as a bracket, flange, or other hardware, before
mounting to the surface or before the portable device is mounted thereto.

As shown in the drawings, the connecting subassembly 20 can include exterior

arms 30, interior arm 40, and an adjustment subassembly 50.
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Each of the exterior arms 30 can include first portion 31 and a second
portion 35 opposite the first portion 31. The first portion 31 can be configured to
define, with a portion of the interior arm 40 (described below), a socket in which the
first portion 11 of one of the mounting members 10 is disposed or retained. Ina
preferred embodiment of the present invention in which the first portion 11 of the
mounting member 10 has at least a portion with a substantially spherical shape, the
first portion 31 of the exterior arm 30 can include a corresponding shape, such as an
interior portion having a substantially spherical shape.

The first portion 31 of the exterior arm 30 can include a liner 32. In a
preferred embodiment of the present invention, the liner 32 can be a compressible
liner configured to contact the exterior arm 30 and the member 10. Ina preferred
embodiment of the present invention, the compressible liner 32 can be manufactured
from a relatively compressible material as compared to a material of the first portion
31 of the exterior arm 30 or a material of the first portion 11 of the mounting member
10 disposed within or retained by the exterior arm 30.

The second portion 35 of the exterior arm 30 can include a protrusion 36. The
protrusion 36 can be disposed within a corresponding void of the interior arm 40, such
that the protrusion 36 of the exterior arm 30 and the corresponding void of the interior
arm 40 can act as a pivot point (described below).

The interior arm 40 can include a first portion 41 and a second portion 45
opposite the first portion 41. The first and second portions 41 and 45 can be
configured to define, with first portions 31 of each of the exterior arms 30, sockets in
which the first portions 11 of the mounting members 10 are disposed. In a preferred
embodiment of the present invention in which the first portions 11 of the mounting

members 10 have the portions with the about spherical shapes, and in which the first
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portions 31 of each of the exterior arms 30 have the interior portions with the about
spherical shapes, the first and second portions 41 and 45 of the interior arm 40 can
include corresponding shapes, such as interior portions having about spherical shapes.

The first and second portions 41 and 45 of the interior arm 40 can include
liners 42 and 46, respectively. Ina preferred embodiment of the present invention,
one or both of the liners 32 and 46 can be a compressible liner configured to contact
the interior arm 40 and the members 10. Ina preferred embodiment of the present
invention, one or both of the compressible liners 42 and 46 can be manufactured from
arelatively compressible material as compared to a material of the first and second
portion 41 and 45 of the interior arm 40 or a material of the first portion 11 of the
mounting member 10 disposed within or retained by the interior arm 40.

The interior arm 40 can define voids 43 and 47 adjacent the first and second
portion 41 and 45, respectively. The voids 43 and 47 of the interior arm 40 can be
configured to receive the protrusions 36 of the exterior arms 30. By this arrangement,
the protrusions 36 of the exterior arms 30 can pivot within the voids 43 and 47 during
adjustment of a relative positions or orientation of the mounting members 10 disposed
within or retained by the connecting subassembly 20.

The adjustment subassembly 50 can include a cam lever 60, a first retaining
fastener 70, and a second retaining fastener 80 configured to cooperate with the first
retaining fastener 70. The adjustment subassembly 50 can be configured to permit
relative movement of the exterior arms 30 and the interior arm 40, such that the
position or the orientation of the connecting subassembly 20 can be adjusted relative
to the mounting members 10, or such that the mounting members 10 can be removed

from or disposed within the connecting subassembly 20.
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The first retaining fastener 70 can be disposed in retaining voids defined by
the exterior arms 30 and the interior arm 40. The second retaining fastener 80 can be
configured to cooperate with the first retaining fastener 70. In a preferred
embodiment of the present invention, the ﬁrstl retaining fastener 70 can include a
threaded portion, and the second retaining fastener 80 can include a threading portion
corresponding to or configured to threadingly engage with the threaded portion of the
first retaining fastener 70. In a preferred embodiment of the present invention, the
first retaining fastener 70 can include a bolt, or the second retaining fastener 80 can
include a nut disposed on an end of the first retaining fastener 70. The second
retaining member 80 can be locked on the first retaining fastener, for example by a
chemical thread locking compound.

The cam lever 60 can be disposed on an end of the first retaining fastener 70
opposite the second retaining fastener 80. It is to be understood that rotation of the
cam lever 60 about a pivot point on an end of the first retaining fastener 70 can result
in a plurality of differently contoured faces of the cam lever 60 facing one of the
exterior arms 30. It is to be further understood that as a result of the plurality of
differently contoured faces positionable to face the exterior arm 30, movement of the
exterior arms 30 and the interior arm 40 relative to one another can be permitted or
prohibited, depending on the characteristics of the contoured face. It is to be further
understood that as a result of the plurality of differently contoured faces positionable
to face the exterior arms 30, removal of the mounting members 10 from the
connecting subassembly 20 can be permitted or prevented. In a preferred
embodiment of the present invention, the cam lever 60 can be connected to the end of
the first retaining fastener 70 via a fastening member, such as a spring pin disposed

through voids in the end of the first retaining fastener 70 and the cam lever 60. The
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cam lever 60 can further define a void configured to permit rotation of the cam lever
60 relative to the first retaining fastener 70 without interference therebetween.

Figure 5 shows a detail view of the cam lever of Figure 1. As shown in the
figure, the cam lever 60 can include faces 61, 62, and 63. In a preferred embodiment
of the present invention, movement of the cam lever 60 to a position where the face
61 is adjacent a surface of the exterior arm 30 can prevent the mounting members 10
from moving relative to the exterior arms 30 and the interior arm 40, as the exterior
arms 30 and interior arms 40 are retained in contact with one another. Movement of
the cam lever 60 to a position where the face 62 is adjacent the surface of the exterior
arm 30 can permit the exterior arms 30 and the interior arm 40 to retain the mounting
members 10 while permitting the relative motion thereamong, as the exterior arms 30
and interior arm 40 are permitted to move apart from one another. Movement of the
cam lever 60 to a position where the face 63 is adjacent the surface of the exterior arm
30 can permit removal of the connecting subassembly 20 from one or both of the
mounting members 10, as the exterior arms 30 and the interior arm 40 are permitted to
move apart from one another to a larger extent than when the face 62 is adjacent the
surface of the exterior arm 30.

As shown in the drawings, the adjustment subassembly 50 can be disposed
nearer one of the mounting members 10 than the other mounting member 10, such as
nearer the first portion 41 of the interior arm 40 than the second portion 45 of the
interior arm 40. By this arrangement, movement of the cam lever 60 to a position
where the face 62 is adjacent a surface of the exterior arm 30 can permit the exterior
arms 30 and the interior arm 40 to retain one of the mounting members 10 while
permitting removal of the other mounting member 10, or can permit the motion

relative to one of the mounting members 10 more easily than to the other mounting
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member 10. Also by this arrangement, movement of the cam lever 60 to a position
where the face 63 is adjacent a surface of the exterior arm 30 can permit the exterior
arms 30 and the interior arm 40 to retain one of the mounting members 10 while
permitting removal of the other mounting member 10.

The exterior arms 30 can define recesses configured to receive the cam lever
60 and the second retaining fastener 80. In a preferred embodiment of the invention,
one of the exterior arms 30 defines the recess to receive the cam lever 60, and the
other exterior arm 30 defines the recess to receive the retaining fastener 80. Contours
of the recesses can be determined with regard to aesthetic considerations (e.g., such
that the cam lever 60, the first retaining fastener 70, or the second retaining fastener
80 do not protrude a predetermined amount beyond the exterior arms 60).

Figure 6 shows a detail view of another embodiment of a cam lever according
to the present invention. As shown in the drawing, the exterior arm 30 can include a
securing protrusion 39 configured to receive a cam fastener 91. By this arrangement,
after installation and adjustment (e.g., position or orientation) of one or both of the
mounting members 10 relative to the connecting subassembly 20, the cam lever 60
can be secured to prevent further adjustment of the mounting assembly 100.
Specifically, the cam fastener 91 can be disposed through a void 69 in the cam lever
60 and the securing protrusion 39 of the exterior arm 30, such that the cam fastener 91
can threadingly engage with a corresponding threaded portion of the securing
protrusion 39 of the exterior arm 30. Thus, unauthorized adjustment or removal of the
mounting assembly 100, as well as the portable device mounted thereon, can be
prevented. The cam fastener 91 can be in the form of a bolt with an uncommon or
unique head design, to thereby further dissuade unauthorized adjustment or removal

of the mounting assembly 100.

10
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Figure 7 shows a detail view of another embodiment of a cam lever according
to the present invention. As shown in the figure, the cam lever 60’ can include faces
61’ and 62’. In a preferred embodiment of the present invention, movement of the
cam lever 60’ to a position where the face 61° is adjacent the surface of the exterior
arm 30 can prevent the mounting members 10 from moving relative to the exterior
arms 30 and the interior arm 40. Movement of the cam lever 60’ to a position where
the face 62’ is adjacent the surface of the exterior arm 30 can permit the exterior arms
30 and the interior arm 40 to retain the mounting members 10 while permitting the
relative motion thereamong. Removal of the connecting subassembly 20 from one or
both of the mounting members 10, however, can be prevented.

Figures 8-13 show another embodiment of the mounting assembly 100.
Specifically, Figure 8, 9, and 10 show an isometric view, a top view, and a front view
of the mounting assembly, respectively. Figure 11 shows a cross-sectional view of
the mounting assembly. Figure 12 shows a detail view of a cam lever of the mounting
assembly. Figure 13 shows a detail view of the exterior arms/interior arm of the
mounting assembly.

As shown in the figures, one or both of the mounting members 10 can include
the first portion 11 configured to be attached to or detached from the second portion
15, the first and second portions 11, 15 configured to be connected by one or more
fasteners. In a preferred embodiment of the present invention, the substantially
spherical portion of the first portion 11 can be formed from an at least relatively
compressible material, such as a synthetic rubber formed from chloroprene, the
substantially spherical portion disposed on a mounting shaft, the mounting shaft
formed from a metal such as stainless steel. In the preferred embodiment, the first

and second portion 11, 15 can be connected by two fasteners, such as screws or bolts.

11
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It is to be understood that whether or not the substantially spherical portion of
the first portion 11 can be formed from the compressible material, one or more of the
liners 32, 42, 46 can be, but need not be, omitted. In a preferred embodiment of the
invention including the compressible first portions 11 of the mounting members 10,
each of the liners can be omitted.

As shown in the drawings, in a preferred embodiment of the invention, the
adjustment subassembly 50 can include the cam lever 60 having faces 61, 62, and 63,
as discussed above. In the preferred embodiment, the adjustment subassembly can
include the second retaining fastener 80 including a plurality of fasteners, such as a
hex nut retained by a self-locking acorn nut. The cam lever 60 can be secured by
disposing the cam fastener 91 through the void 69 in the exterior arm 30, such that the
cam fastener 91 can threadingly engage with the corresponding threaded portion of
the exterior arm 30.

One or more of the exterior arms 30 and the interior arm 40 can include one or
more ridges or protrusions. In a preferred embodiment of the present invention, the
exterior or interior arms 30, 40 can include one or more of a socket ridge 97 and a
socket protrusion 99. Thus, by this arrangement, a frictional force can be increased
between the first portion 11 and the connecting subassembly 20. In the preferred
embodiment in which the first portions 11 of the mounting members 10 are
compressible, each of the exterior and interior arms 30, 40 can include the socket
ridges 97 and the socket protrusion 99. Although the drawings show preferred
embodiments of the ridges or protrusions, it is to be understood that the ridges or
protrusions can be of any type, as long as the frictional force can be increa’sed

between the first portion 11 and the connecting subassembly 20.

12
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Numerous additional modifications and variations of the present invention are
possible in light of the above teachings. It is therefore to be understood that within
the scope of the appended claims, the present invention may be practiced otherwise

than as specifically described herein.

13
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WHAT IS CLAIMED IS
1. A mounting assembly comprising:
a connecting subassembly comprising:
first and second exterior arms; and
an interior arm having first and second ends disposed between the first
and second exterior arms, the first end of the interior arm and a portion of the first
exterior arm defining a first socket, and the second end of the interior arm and a
portion of the second exterior arm defining a second socket; and

first and second mounting members disposed in the respective first and second
sockets.

2. The mounting assembly according to claim 1, wherein the first and second
sockets have shapes corresponding to shapes of the first and second mounting
members.

3. The mounting assembly according to claim 1, wherein a portion having a
substantially spherical shape of the first mounting member is disposed in the first
socket.

4. The mounting assembly according to claim 3, wherein the first socket has a
substantially spherical shape.

5. The mounting assembly according to claim 4, wherein portions of the first
end of the interior arm and the first exterior arm have substantially spherical shapes so
as to define the first socket.

6. The mounting assembly according to claim 1, wherein portions having
substantially spherical shapes of the first and second mounting members are disposed'

in the first and second sockets.

14
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7. The mounting assembly according to claim 6, wherein the first and second
sockets have substantially spherical shapes.

8. The mounting assembly according to claim 7, wherein portions having
textured surfaces of the first and second mounting members are disposed in the first
and second sockets.

9. The mounting assembly according to claim 1, further comprising:

an adjustment subassembly configurable to permit adjustment of a position of
the first and second mounting members relative to the connecting subassembly.

10. The mounting assembly according to claim 9, wherein the adjustment
subassembly is configurable to prevent adjustment of the position of the first and
second mounting members relative to the connecting subassembly.

11. The mounting assembly according to claim 10, wherein the adjustment
subassembly comprises a first fastener disposed through the exterior arms and the
interior arm.

12. The mounting assembly according to claim 11, wherein the adjustment
subassembly comprises a second fastener cooperatively engaged with the first fastener.

13. The mounting assembly according to claim 12, wherein the adjustment
subassembly comprises a cam lever positionable to bring one of a plurality of faces of
the cam lever adjacent one of the exterior arms.

14. The mounting assembly according to claim 13, wherein the cam lever
includes a first face positionable to face the one of the exterior arms and to hold the
exterior arms and interior arms in contact with one another.

15. The mounting assembly according to claim 14, wherein the cam lever
includes a second face positionable to face the one of the exterior arms and to permit

movement of the exterior arms and interior arm relative to one another.

15
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16. The mounting assembly according to claim 15, wherein the cam lever
includes a third face positionable to face the one of the exterior arms and to permit
removal of at least one of the first and second mounting members from the connecting
subassembly.

17. The mounting assembly according to claim 16, further comprising:

at least one liner disposed between the connecting subassembly and one of the
first and second mounting members, the liner being deformable when the first face of
the cam lever contacts the one of the exterior arms.

18. The mounting assembly according to claim 17, wherein the first fastener
comprises a bolt, and the second fastener comprises a nut for threadingly engaging the
bolt.

19. The mounting assembly according to claim 18, further comprising:

a third fastener for preventing positioning of the cam lever.

20. The mounting assembly according to claim 19, wherein the third fastener
is disposed through a void defined in the cam lever into a portion of the connecting
subassembly.

21. The mounting assembly according to claim 20, wherein the third fastener
comprises a bolt.

22. The mounting assembly according to claim 1, further comprising:

a cam lever configured to move between a first orientation permitting
positioning of at least one of the first and second mounting members relative to the
connecting subassembly and a second orientation preventing positioning of at least
one of the first and second mounting members relative to the connecting subassembly.

23. The mounting assembly according to claim 22, wherein the cam lever

includes a first face positionable to face the one of the exterior arms and to hold the

16 ~
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exterior arms and interior arms in contact with one another, and a second face
positionable to face the one of the exterior arms and to permit movement of the
exterior arms and interior arm relative to one another.

24. The mounting assembly according to claim 23, wherein the first mounting
member is mountable to a surface, and the second mounting member is mountable to
a portable device.

25. A method of adjusting a mounting assembly including an interior arm
disposed between first and second exterior arms, the interior arm and the first exterior
arm defining a first socket in which a first mounting member is disposed, and the
interior arm and the second exterior arm defining a second socket in which a second
mounting member is disposed, the method comprising:

rotating a cam lever to a first position configured to permit movement of at
least one of the first and second mounting members; and

rotating the cam lever to a second position configured to prevent movement of
at least one of the first and second mounting members.

26. The method according to claim 25, which comprises rotating a first face
of the cam lever to the first position.

27. The method according to claim 26, which comprises rotating a second
face of the cam lever to the second position.

28. The method according to claim 25, further comprising:

rotating the cam lever to a third position configured to permit removal of at
least one of the first émd second mounting members.

29. The method according to claim 25, further comprising:

mounting one of the first and second members to one of a surface and a

portable device.

17
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30. The method according to claim 25, further comprising:
locking a position of the cam lever to prevent further movement between the

first and second positions.

18
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