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CAMBER ARM AND BALL JOINT ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of application Ser. No.
12/234,287 filed on Sep. 19, 2008, now pending, which is
hereby incorporated by reference in its entirety into this
specification.

BACKGROUND OF THE INVENTION

A camber arm is used to adjust the camber angle of a
tire/wheel assembly of a vehicle. The camber angle is the
inward or outward tilt of the tire/wheel assembly and is mea-
sured from a true vertical line perpendicular to the ground. A
tire/wheel assembly that is tilted outward at the top is consid-
ered to have positive camber. In contrast, a tire/wheel assem-
bly tilted inward at the top is considered to have negative
camber. For a zero setting, the tire/wheel assembly is in an
exact vertical position or perpendicular to the ground. Posi-
tive camber results in a dynamic loading that allows the tire to
run relatively flat against the road surface. Positive camber
directs the weight and shock load of the vehicle on the larger
inner wheel bearing and inboard portion of the spindle rather
than the outboard bearing. A moderate positive camber
results in longer bearing life, less likely sudden load failure,
and easier steering. Excessive positive camber wears the out-
side of the tire and may cause wear to suspension pans such as
wheel bearings and spindles. Negative camber on be used to
improve the handling of a vehicle. A setting of /2° negative on
both sides of a street car will improve cornering without
affecting tire life greatly. This negative setting compensates
for the slight positive camber change of the outside tire due to
vehicle roll, thereby allowing a flatter tire contact patch dur-
ing cornering. Excessive negative camber wears the inside of
the tire and can cause wear and stress on suspension parts.
Conventional devices do not allow the camber angle to be
adjusted between a satisfactory range of positive and negative
camber angles without failure under severe dynamic loads.

SUMMARY OF THE INVENTION

One object of the present invention is to provide a camber
arm that allows the camber angle to be adjusted between a
wider range of positive and negative camber angles without
failure under severe dynamic loads.

The present invention is a device for adjusting the camber
angle of a tire/wheel assembly of a vehicle. In one embodi-
ment, the device comprises a camber arm having first and
second arms and a cage. The cage comprises a cavity, a top
wall, a front wall, and first and second sidewalls. The first and
second arms are connected to the first and second sidewalls of
the cage. The top wall comprises an outside surface, an inside
surface, and first and second slots. The cage further compris-
ing a cut-out extending along the front and top walls. The
device further comprises a ball joint assembly adjustably
engaged with the cage. The ball joint assembly comprises a
ball joint housing and a lower clamping plate that is adjust-
ably fastened to the inside surface of the top wall. The ball
joint housing has an outward portion and an inward portion.
The device further comprises an upper clamping plate having
an outside surface, an inside surface, a plurality of mounting
holes, a front edge portion, first and second side edge por-
tions, and a cut-out having an inner edge portion. The cut-out
extends inward from the front edge portion to the inner edge
portion to allow access to the ball joint housing when
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assembled. The device further comprises a plurality of bolts
for fastening the upper clamping plate and the lower clamping
plate of the ball joint assembly to the top wall of the cage. The
ball joint assembly may be adjustably moved within the first
and second slots from a first position where the outward
portion of the ball joint housing is disposed outside of the
cavity of the cage and a second position where the outward
portion of the ball joint housing is disposed within the cavity
of'the cage.

BRIEF DESCRIPTION OF THE DRAWINGS

The following detailed description of the invention will
more fully understood with reference to the accompanying
drawings wherein:

FIG. 1 is a perspective view of a camber arm assembly
according to the present invention shown without left and
right camber arms;

FIG. 2 is an exploded view of the camber arm assembly;

FIG. 3 is a front elevation view of the camber arm assem-
bly;

FIG. 4A is across-section view taken along line 4-4 of F1G.
3 showing the outward portion of the ball joint housing dis-
posed outward of the cavity of the cage;

FIG. 4B is a cross-section view taken along line 4-4 of F1G.
3 showing the outward portion of the ball joint housing dis-
posed within the cavity of the cage;

FIG. 5 is a cross-section view taken along line 5-5 of FIG.
4-A;

FIGS. 6 and 7 are top front perspective views of the camber
arm;

FIG. 8 is a top rear perspective view of the camber arm;

FIG. 9 is a bottom front perspective view of the camber
arm;

FIG. 10 is a top plan view of the camber arm;

FIG. 11 is a bottom plan view of the camber arm;

FIG. 12 is a front elevation view of the camber arm;

FIG. 13 is a rear elevation view of the camber arm;

FIG. 14 is a left side elevation view of the camber arm;

FIG. 15 is a right side elevation view of the camber arm;

FIG. 16 is a top perspective view of a ball joint assembly
according to the present invention;

FIG. 17 is a bottom perspective view of the ball joint
assembly;

FIG. 18 is a top plan view of the ball joint assembly;

FIG. 19 is a front elevation view of the ball joint assembly;

FIG. 20 is a rear elevation view of the ball joint assembly;

FIG. 21 is a left side elevation view of the ball joint assem-
bly;

FIG. 22 is a right side elevation view of the ball joint
assembly;

FIG. 23 is a bottom plan view of the ball joint assembly;

FIG. 24 is a top perspective view of an upper clamping
plate according to the present invention;

FIG. 25 is a top plan view of the upper clamping plate;

FIG. 26 is a front elevation view of the upper clamping
plate;

FIG. 27 is arear elevation view of the upper clamping plate;

FIG. 28 is a left side elevation view of the upper clamping
plate;

FIG. 29 is aright side elevation view of the upper clamping
plate; and

FIG. 30 is a bottom plan view of the upper clamping plate.

DESCRIPTION OF THE INVENTION

Referring to FIGS. 1-2, the present invention is a device 10
for adjusting the camber angle of a tire/wheel assembly (not
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shown) of a vehicle. In one embodiment, device 10 generally
comprises a camber arm assembly 12, a ball joint assembly
60, and an upper clamping plate 96. For ease of illustration,
left and right arms 14 and 20 (to be described) are not shown.
Ball joint assembly 60 may be adjustably positioned on cam-
ber arm assembly 12 and secured thereto by upper clamping
plate 96 and bolts 114 and washers 116.

Referring to FIGS. 6-15, camber arm assembly 12 gener-
ally comprises left and right arms 14 and 20, and a central
cage 26. Left arm 14 generally comprises a first end portion
16 and a second end portion 18. Right arm 20 generally
comprises a first end portion 22 and a second end portion 24.
Cage 26 generally comprises a cavity 28, a top wall 30, a front
wall 44, first and second sidewalk 52 and 54, and a rear wall
56. Cage 26 further comprises a large cut-out 50 formed by a
cut-out 42 (to be described) along top wall 30 and a cut-out 48
(to be described) along front wall 44. Second end portions 18
and 24 of first and second arms 14 and 20 are adapted for
connection to the chassis frame (not shown) of the vehicle. In
the embodiment shown, end portions 16 and 22 of first and
second arms 14 and 20 are secured to left and right sidewalls
52 and 54 (to be described) of cage 26, respectively, by
conventional means such as welding. Arms 14 and 20 may be
of'any desired shape and configuration based upon the chassis
frame or other vehicle specifications. Top wall 30 of cage 26
comprises an outside surface 32, an inside surface 34, and first
and second slots 36 and 38; and a cut-out 42. First and second
slots 36 and 38 receive bolts 114 so that upper clamping plate
96 and lower clamping plate 68 of ball joint assembly 60 may
be adjustably secured to and along top wall 30 of cage 26 by
sliding the assembly within slots 36 and 38. Front wall 44
comprises a bottom edge 46 and a cut-out 48. Arms 14 and 20,
and cage 26 are made from steel and fabricated by conven-
tional stamping and machining operations.

Referring to FIGS. 2 and 16-23, ball joint assembly 60
comprises a ball joint housing 62 having a cavity 63, an
inward portion 64, and an outward portion 66. Ball joint
assembly 60 further comprises a lower clamping plate 68
extending outward from inward portion 64. Lower clamping
plate 68 comprises an upper surface 70, a lower surface 72,
mounting holes 74, and a cut-out 76. In the embodiment
shown, mounting holes 74 are clearance holes to receive bolts
114 which are then threaded into mounting holes 102 (to be
described) of upper clamping plate 96. In other embodiments,
mounting holes 74 may be threaded holes and mounting holes
102 (to be described) of upper clamping plate 96 may be
clearance holes wherein bolts 114 would be inserted into
clearance holes 102 (to be described) and then threaded into
mounting holes 74. Housing 62 and lower clamping plate 68
are made from steel and fabricated as a single cast piece by
conventional casting and machining operations. As best
shown by FIG. 2, ball joint assembly 60 further comprises a
ball joint 82 having a ball portion 84 and a threaded end
portion 86. Ball joint assembly 60 further comprises a plastic
sleeve 80 and a housing cover 78. Sleeve 80 is disposed about
ball portion 84 of ball joint 82 and inserted within cavity 63 of
ball joint housing 62 such that threaded end portion 86
extends downward out of cavity 63. Cover 78 is removably
engaged with ball joint housing 62 by a force-fit to enclose
cavity 63. Ball joint 82, sleeve 80, and housing cover 78 are
well known in the industry and widely available. Ball joint
assembly 60 further comprises a rubber dust boot 88 to pre-
vent dust or other contamination from entering cavity 63 of
ball joint housing 62. Dust boot 88 is well known in the
industry and widely available. Ball joint assembly 60 further
comprises a locking ring 90 to retain dust boot 88 about ball
joint housing 62. Locking ring 90 is well known in the indus-
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try and widely available. Ball joint assembly 60 further com-
prises a castle nut 92 and a locking pin 94 to prevent the
spindle or steering knuckle (not shown) from being disen-
gaged from ball joint 82. Nut 92 and locking pin 94 are well
known in the industry and widely available.

Referring to FIGS. 24-30, upper clamping plate 96 com-
prises an upper surface 98, a lower surface 100, and a plurality
of'threaded mounting holes 102 extending from upper surface
98 to lower surface 100. Upper clamping plate 96 further
comprises side edges portions 104 and 106, a front edge
portion 108, and a cut-out 110 having an inner edge portion
112. Cut-out 110 extends inward from front edge portion 108
to inner edge portion 112 to allow access to cover 78 of ball
joint housing 62 when assembled. Upon assembly of upper
clamping plate 96 to lower clamping, plate 68 of ball joint
assembly 60, inner edge portion 112 is substantially aligned
and/or immediately adjacent or juxtaposed to inward portion
ot'64 ofball joint housing 62 thereby allowing a person access
to cover 78 and cavity 63 to repair or replace ball joint 82
and/or sleeve 80. Upper clamping plate 96 is made from steel
and fabricated by conventional machining operations.

Referring to FIGS. 3-5, bolts 114 and washers 116 securely
fasten upper clamping plate 96 and lower clamping plate 68
of ball joint assembly 60 to top wall 30 of cage 26. In the
embodiment shown, lower surface 100 of upper clamping
plate 95 is engaged with outside surface 32 of top wall 30 of
cage 26, and upper surface 70 of lowering clamping plate 68
of'ball joint assembly 60 is engaged with inside surface 34 of
to wall 30 of cage 26. Alternatively, lower surface 72 of
lowering clamping plate 68 of ball joint assembly 60 may be
engaged with outside surface 32 of top wall 30 of cage 26, and
upper surface 98 of upper clamping plate 96 may be engaged
with inside surface 34, of top wall 30 of cage 26. In either
fastening configuration, ball joint assembly 60 may be adjust-
ably moved anywhere between a first position where outward
portion 66 of ball joint housing 62 is disposed outside of
cavity 63 (FIG. 4A) and a second position where outward
portion 66 of ball joint housing 62 is disposed within cavity
63 (FIG. 4B). As described heretofore, mounting holes 74 of
lower clamping plate 68 are clearance holes to receive or
allow passage of bolts 114 which are then inserted thru slots
36 and 38 of cage 26, and then threaded into threaded mount-
ing holes 102 of upper clamping plate 96. In other embodi-
ments, mounting holes 74 may be threaded holes and mount-
ing holes 102 of upper clamping plate 96 may be clearance
holes wherein bolts 114 would be inserted into clearance
holes 102 and then threaded into mounting holes 74.

The foregoing description is intended for purposes of'illus-
tration. The invention may be embodied in other forms or
carried out in other ways without departing from the spirit or
scope of the invention.

What is claimed:

1. A device for adjusting a camber angle of a tire/wheel

assembly of a vehicle comprising:

a camber arm comprising a cage; said cage comprises a
cavity, a top wall, a front wall, and first and second
sidewalls; said top wall comprises an outside surface, an
inside surface, and first and second slot portions; said
cage further comprises a cut-out extending along said
front and top walls;

a ball joint assembly adjustably engaged with said cage;
said ball joint assembly comprising a ball joint housing
having a centerline and a lower clamping plate; said ball
joint housing having an outward portion and an inward
portion;

an upper clamping plate;
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a fastener for removably attaching said upper clamping
plate and said lower clamping plate of said ball joint
assembly to said top wall of said cage; and

whereby said ball joint assembly may be adjustably moved
from a first position where said outward portion of said
ball joint housing is disposed outside of said cavity to a
second position where said outward portion of said ball
joint housing is disposed within said cavity.

2. The device of claim 1, wherein said cut-out of said cage

extends substantially along said front and top walls.

3. The device of claim 2, wherein said lower clamping plate
comprising an upper surface, a lower surface, and a plurality
of mounting holes.

4. The device of claim 3, wherein said upper clamping plate
comprises an upper surface, a lower surface, a plurality of
mounting holes, a front edge portion, and a cut-out having an
inner edge portion; said cut-out extending inward from said
front edge portion to said inner edge portion to allow access to
said ball joint housing when assembled.

5. The device of claim 4, wherein said lower surface of said
upper clamping plate is engaged with an outside surface of
said top wall of said cage.

6. The device of claim 5, wherein said upper surface of said
lower clamping plate of said ball joint assembly is engaged
with an inside surface of said top wall of said cage.

7. The device of claim 6, wherein said cut-out of said cage
is centrally disposed along said front and top walls of said
cage.

8. The device of claim 7, wherein said cut-out of said cage
extends the full length of said front wall of said cage.

9. The device of claim 8, wherein said upper clamping plate
further comprises first and second side edges; said cut-out of
said upper clamping plate being centrally disposed between
said first and second side edges.

10. The device of claim 9, wherein said cut-out of said
upper clamping plate extends inwardly a distance at least
one-half the length of said upper clamping plate.
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11. The device of claim 10, wherein said fastener com-
prises a plurality of bolts.

12. The device of claim 11, wherein said mounting holes of
said upper clamping plate are threaded holes and said mount-
ing holes of said lower clamping plate of said ball joint
assembly are clearance holes; and said plurality of bolts pass
through said clearance holes of said lower clamping plate of
said ball joint assembly, through said first and second slot
portions of said top wall of said cage, and threaded with said
threaded holes of said upper clamping plate.

13. The device of claim 12, wherein said cut-out of said
upper clamping plate is substantially the same shape as said
inward portion of said ball joint housing.

14. The device of claim 13, wherein said cut-out of said
upper clamping plate is concave shaped.

15. The device of claim 14, wherein said inward portion of
said ball joint housing is convex shaped.

16. The device of claim 15, wherein said first and second
slot portions of said top wall are elongated.

17. The device of claim 16, wherein said top wall of said
cage is substantially perpendicular to said front wall of said
cage.

18. The device of claim 17, wherein said cut-out of said
cage has a centerline aligned with said centerline of said ball
joint housing.

19. The device of claim 11, wherein said mounting holes of
said upper clamping plate are clearance holes and said mount-
ing holes of said lower clamping plate of said ball joint
assembly are threaded holes; and said plurality of bolts pass
through said clearance holes of said upper clamping plate,
through said first and second slot portions of said top wall of
said cage, and threaded with said threaded holes of said lower
clamping plate of said ball joint assembly.



