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ABSTRACT

There is provided a combination of a center cap and a hub
centering ring for wheel rims with a center bore. The
combination comprises a wheel center cap having a body
portion with a front side and a rear side and a plurality of
flexibly resilient fingers extending substantially orthogonal
from the rear side of the body portion, where each or at least
part of the fingers having a free end with a flange or stepped
portion. The combination further comprises a hub centering
ring with a rear end, a front end, an interior surface and an
outer surface. A radially outwardly turned retainer or retainer
flange is provided at the rear end for retaining the ring in
axial spaced relationship relative to the center bore of a
wheel rim, and a recessed groove is provided at the interior
or outer surface at a distance from the front end. The
recessed groove is dimensioned and arranged for receipt of
the flange or stepped portion of the fingers of the center cap
to thereby retain the center cap in concentric relationship
with the centering ring. In one embodiment, the flange or
stepped portion of the fingers of the wheel center cap is
radially outwardly turned, and the recessed groove is provided at the interior surface of the hub centering ring. In
another embodiment, the flange or stepped portion of the
fingers of the wheel center cap is radially inwardly turned,
and the recessed groove is provided at the outer surface of
the hub centering ring.
10 Claims, 7 Drawing Sheets
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COMBINATION OF A WHEEL CENTER CAP
AND A HUB CENTERING RING

and wherein a recessed groove is provided at the
interior or outer surface at a distance from the front end,
said groove being dimensioned and arranged for receipt
of the flange or stepped portion of the fingers of the
center cap to thereby retain the center cap in concentric
relationship with the centering ring.
According to a first embodiment of the invention, the
flange or stepped portion of the fingers of the wheel center
cap is radially outwardly turned, and the recessed groove is
provided at the interior surface of the hub centering ring.
According to a second embodiment of the invention, the
flange or stepped portion of the fingers of the wheel center
cap is radially inwardly turned, and the recessed groove is
provided at the outer surface of the hub centering ring.
It is preferred that the resilient fingers are circular
arranged at the rear side of the body portion of the center
cap, and that the recessed groove at the surface of the
centering ring is a circular groove. Here, for embodiments
where the stepped portion ofthe fingers is radially outwardly
turned, the outer diameter of the flange or stepped portion
part of the center cap fingers may be substantially equal to
the diameter ofthe recessed groove ofthe centering ring. For
embodiments where the stepped portion of the fingers is
radially inwardly turned, the inner diameter of the flange or
stepped portion part of the center cap fingers may be
substantially equal to the diameter of the recessed groove of
the centering ring.
It is within one or more embodiments ofthe invention that
the lower part of the flange or stepped portion of the center
cap fingers is provided at a first distance from the rear side
of the body portion, and that the recessed groove of the
centering ring has an upper edge or front edge provided at
a second distance from the front end of the centering ring
with the second distance being substantially equal to or
smaller than the first distance.
The present invention also covers embodiments wherein
a wheel hub recess is provided at the rear end part of the
interior surface of the centering ring, whereby the inner
diameter of the centering ring is larger at the recessed rear
end part than in the non-recessed middle part of the centering ring.
It is preferred that the wheel center cap has a generally
disc-like body portion, and it is within an embodiment ofthe
invention that the body portion of the wheel center cap
comprises a front side portion and a rear side portion with
the fingers extending from the rear side portion, and with the
front side portion being generally disc-like shaped with an
outer diameter being larger that the outer diameter of the
center cap fingers.
According to an embodiment of the invention the combination may further comprise a wheel rim with a center
bore, where the height ofthe hub centering ring is larger than
the length or height ofthe center bore, whereby the front end
part of the centering ring is projecting at the front of the
wheel rim when the centering ring is arranged within the
center bore with the retainer flange engaging the rear part of
the wheel rim. The wheel rim may have a number of bolt
holes surrounding the center bore, and the outer diameter of
the disc-like shaped front side portion of the center cap may
be larger than the diameter of a circle encompassing the
outermost arranged bolt holes.
It is within an embodiment of the invention that the wheel
rim is made of steel.
It is preferred that the wheel center cap and the hub
centering ring are made of a plastic material, such as a
Polycarbonate material. However, the invention also covers
an embodiment wherein the hub centering ring is made of

FIELD OF THE INVENTION
The present invention relates to the field of hub centering
rings for wheel rims, and in particular to a combination of
a wheel center cap and a hub centering ring.
BACKGROUND OF THE INVENTION
Concentric mounting of wheels on vehicle hubs have long
been in concern in the marketplace. Much concern has been
given to the concentric mounting of automotive wheels on
the automotive hubs so as to minimize vibration of the
wheels in operation and add to the comfort of the passenger.
Different brand of cars use different sized hub centers. To
get around this problem, the aftermarket wheel makers may
drill their wheels for the biggest possible hub center, so that
their wheels can fit on the largest possible variety of cars.
The problem is that if the center hole is too big, the wheels
won't center on the hub properly, and the drive my get
unwanted vibrations. To deal with this problem, the wheel
manufacturer make plastic hub centering rings that adapt
those center holes to different brands of cars, so that the
wheels center on the hubs properly. It is much cheaper to
produce and store one wheel and a dozen different plastic
centering rings to adapt a wheel to different cars than it is to
produce and store a dozen different wheels.
For both aluminum and steel wheel rims, the known hub
centering rings have a retaining flange on the rear side in
order to hold the centering rings in the right position relative
to the center bore of the wheel rim. For aluminum rims, the
rims have a thickness and are formed so that the vehicle hub
is totally covered by the rim, and a center cap is usually
provided, which center cap can be secured directly on the
rim without engaging or touching the vehicle hub. However,
steel rims are thinner than aluminum rims and do not cover
the whole vehicle hub, and when a steel rim is mounted to
the vehicle hub, a part of the hub protrudes though the center
hole of the rim, and there is no room for securing a small
center cap directly to the steel rim. Wheel covers covering
the whole rim are available for steel rims, which wheel
covers are secured along the periphery of the rim, but there
is need for a steel rim center cap of reduced size, which can
cover the protruding vehicle hub without covering the whole
nm.
The combination of a center cap and a hub centering ring
according to the present invention provides a cost effective
solution to this problem.
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SUMMARY OF THE INVENTION
According to the present invention there is provided a
combination of a center cap and a hub centering ring for
wheel rims with a center bore, said combination comprising:
a wheel center cap having a body portion with a front side
and a rear side and a plurality of flexibly resilient
fingers extending substantially orthogonal from the rear
side of the body portion, each or at least part of the
fingers having a free end with a flange or stepped
portion; and
a hub centering ring with a rear end, a front end, an
interior surface and an outer surface, wherein a radially
outwardly turned retainer or retainer flange is provided
at the rear end for retaining the ring in axial spaced
relationship relative to the center bore of a wheel rim,
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aluminum, and wherein the wheel center cap is made of a
plastic material, such as a Polycarbonate material.

front portion of the center cap 23 covers the different bolt
holes 25a, 25b. The combination of a center cap 23 and a
hub centering ring 21 according to the present invention may
be designed and used for both aluminum rims and steel rims,
but it is preferred that the center cap 23 and the hub centering
ring are designed for use with steel rims.
FIGS. 3a and 3b show a first embodiment of a wheel
center cap 31 for use in a combination according to the
present invention. The center cap 31 has a body portion with
a front side 32 and a rear side 33 and a plurality of flexibly
resilient fingers 34 extending substantially orthogonal from
the rear side 33 of the body portion, each or at least part of
the fingers having a free end with a radially outwardly turned
flange or stepped portion 35. The resilient fingers 34 are
circular arranged at the rear side 33 of the body portion of
the center cap 31.
FIG. 4 illustrates a second and preferred embodiment of
a center cap 41 for use in a combination according to the
present invention. Also here, the center cap 41 has a body
portion with a front side 42 and a rear side 43 and a plurality
of flexibly resilient fingers 44 extending substantially
orthogonal from the rear side 43 of the body portion. The
fingers 44 are similar to the fingers 34 shown in details in
FIGS. 3a and 3, and the fingers 44 also has a free end with
a radially outwardly turned flange or stepped portion (not
shown in FIG. 4). The center cap 41 of FIG. 4 has a generally
body portion, where the front side portion 42 is generally
disc-like shaped with an outer diameter being larger that the
outer diameter of a circle encompassing the flange or
stepped portion part of the center cap fingers 44. The center
cap 41 may be similar to the center cap 23 shown in FIGS.
2a and 2b, and it is preferred that the outer diameter of the
front side portion 42 is larger than the diameter of a circle
encompassing the outennost arranged bolt holes 25b of the
rim 22, for which the center cap 41 is to be used.
FIGS. 5a and 5b illustrate an embodiment of a hub
centering ring 51 for use in a combination according to the
present invention. The hub centering ring 51 may be used in
combination with the center cap 31 of FIGS. 3a, 3b or the
center cap 41 of FIG. 4. The centering ring 51 has a rear end
52, a front end 53, an interior surface 54 and an outer surface
55. A radially outwardly turned retainer or retainer flange 56
is provided at the rear end 52 for retaining the ring 51 in
axial spaced relationship relative to the center bore 24 of a
wheel rim 22, and a recessed groove 57 is provided at the
interior surface 54 at a distance from the front end 53. The
resilient fingers 34, 44 of the center cap 31, 41 are circular
arranged at the rear side ofthe body portion ofthe center cap
31, 41, and the recessed groove 57 of the centering ring is
51 a circular groove. The groove 57 is dimensioned and
arranged for receipt of the flange or stepped portion 35 ofthe
fingers 34, 44 of the center cap 31, 41 to thereby retain the
center cap 31, 41 in concentric relationship with the centering ring 51. Thus, the outer diameter of the flange or stepped
portion part 35 of the center cap fingers 34, 44 may be
substantially equal to the inner diameter of the recessed
groove 57 of the centering ring 51. The lower part of the
flange or stepped portion 35 of the center cap fingers 34, 44
is provided at a first distance from the rear side of the body
portion of the center cap 31, 41, and the recessed groove 57
of the centering ring 51 has an upper edge or front edge 58
provided at a second distance from the front end 53 of the
centering ring 51, and this second distance must not be larger
than the first distance in order for the flange part of the
fingers 34, 44 to fit into the groove 57, and it is preferred that
the second and first distances are substantially equal.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a sectional view illustrating a prior system with
a wheel rim and a hub centering ring,
FIGS. 2a and 2b illustrate the arrangement of a wheel rim
of a combination of a center cap and a hub centering ring
according to the present invention,
FIGS. 3a and 3b show a center cap for use in a combination according to the present invention,
FIG. 4 shows a preferred embodiment of a center cap for
use in a combination according to the present invention,
FIGS. 5a and 5b illustrate an embodiment of a hub
centering ring for use in a combination according to the
present invention,
FIG. 6 shows the centering ring of FIG. 5 connected to the
center cap of FIG. 4,
FIG. 7 is a more detailed view of the arrangement of the
hub centering ring of FIG. 5 within the wheel rim of FIG. 2,
and
FIG. 8 shows an embodiment of a hub centering ring for
use in an alternative combination according to the present
invention.
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DETAILED DESCRIPTION OF THE
INVENTION
FIG. 1 is a sectional view illustrating a prior art system,
in which a hub centering ring 11 is arranged between a wheel
rim 12 and the hub 13 of a vehicle. The hub centering ring
11 has a retaining flange 14 on the rear side in order to hold
the centering ring 11 in the right position relative to the
center bore 15 of the wheel rim 12. For aluminum rims, the
rim 12 may have a thickness and are fonned so that the
vehicle hub 13 is totally covered by the rim 12. For the rim
in FIG. 1, there is not shown any center cap, but for an
aluminum rim a center cap can be secured directly on the rim
12 without engaging or touching the vehicle hub 13. However, steel rims are thinner than aluminum rims and may not
cover the whole vehicle hub 13, so that a part of the hub may
protrude though the center hole of the rim, and there is no
room for securing a small center cap directly to the steel rim.
FIGS. 2a and 2b illustrate the arrangement on a wheel rim
22 of a combination of a center cap 23 and a hub centering
ring 21 according to the present invention. The center cap 23
has a generally disc-like shaped front portion. The wheel rim
22 has a center bore 24, and the height of the hub centering
ring 21 is larger than the height of the center bore 24. The
centering ring 21 is arranged within the center bore 24 with
the retainer flange engaging the rear part of the wheel rim
(not shown in the figure), and the front end part of the
centering ring 21 is projecting at the front of the wheel rim
22. The wheel rim 22 has a number of bolt holes 25
surrounding the center bore 24, and the outer diameter of the
disc-like shaped front side portion of the center cap 23 is
larger than the diameter of a circle encompassing the outennost arranged bolt holes 25. In FIG. 2b the center cap 23
is connected to the centering ring 21, and the front side
portion of the center cap 23 is covering the bolt holes 25.
The rim 22 on FIG. 2a has a number of first bolt holes 25a
arranged closest to the center bore 24, and a number of
second bolt holes 25b arranged further away from the center
bore 24. By having both the first and second bolt holes 25a,
25b, the rim 22 can be used for different car models, and by
connecting the center cap 23 to the centering ring 21, the
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The centering ring 51 has a wheel hub recess 59 at the rear
end part of the interior surface 54. Thus, the inner diameter
of the centering ring 51 is larger at the recessed rear end part
59 than in the non-recessed middle part of the centering ring
51. Apart from the flange part 56 at the rear end 52, the
centering ring 51 has a constant outer diameter along the
outer surface 55.
FIG. 8 shows an embodiment of a hub centering ring 81
for use in an alternative combination according to the
present invention. The centering ring 81 of FIG. 8 is
identical to the centering ring 51 of FIGS. Sa and 5b with the
exception that the recessed circular groove 87 for receiving
the fingers of a center cap is formed at the outer surface of
the centering ring 81. The hub centering ring 81 may be used
in combination with center caps almost equal to the center
caps 31 of FIGS. 3a, 3b or the center cap 41 of FIG. 4, with
the exception that the flange or stepped portion of the fingers
of the wheel center cap is radially inwardly turned in order
to be received in the groove 87, which is at the outer surface
of the centering ring 81. The groove 87 is dimensioned and
arranged for receipt of the radially inwardly turned flange or
stepped portion of the fingers of a corresponding center cap
to thereby retain the center cap in concentric relationship
with the centering ring 81. Thus, the inner diameter of the
flange or stepped portion part of the corresponding center
cap fingers may be substantially equal to the inner diameter
of the recessed groove 87 of the centering ring 81. The
recessed groove 87 has an upper edge or front edge 88
provided at a second distance from the front end 83 of the
centering ring 81, and this second distance must not be larger
than the distance between the rear side of the body portion
to the lower part of the stepped portion of the fingers of the
corresponding center cap.
The centering ring 81 if FIG. 8 also has a retainer flange
86 at the rear end 82 and a wheel hub recess 89 at the rear
end part of the interior surface 84. Apart from the groove 87
and the flange part 86, the centering ring 81 has a constant
outer diameter along the outer surface 85.
FIG. 6 shows the centering ring 51 of FIG. 5 connected to
the center cap 41 of FIG. 4, with the flange portion of the
fingers 44 received within the groove 57 of the centering
ring 51. However, in real use the centering ring 51 and the
center cap are to be connected to each other with the
centering ring 51 arranged at the center bore 24 of a rim 22.
The arrangement of the centering ring 51 at a wheel rim 22
is shown in detail in FIG. 7.
The hub centering ring 51 can be made of different
materials such as aluminum or a plastic material, while the
wheel center cap 31, 41 should be mad of a plastic material.
It is preferred that both the wheel center cap 31, 41 and the
hub centering ring 51 are made of a plastic material, such as
a Polycarbonate material.
The invention claimed is:
1. A combination of a center cap and a hub centering ring
for wheel rims with a center bore, said combination comprising:
a wheel center cap having a body portion with a front side
and a rear side and a flexibly resilient part extending
substantially orthogonal from the rear side of the body
portion, each or at least part of the resilient part having
a free end with a flange or stepped portion; and
a hub centering ring with a rear end, a front end, an
interior surface and an outer surface, wherein a radially
outwardly turned retainer or retainer flange is provided
at the rear end for retaining the ring in axial spaced
relationship relative to the center bore of a wheel rim,
and wherein a recessed groove is provided at the

interior or outer surface at a distance from the front end,
said groove being dimensioned and arranged for receipt
of the flange or stepped portion of the resilient part of
the center cap to thereby retain the center cap in
concentric relationship with the centering ring, characterized in that
the flexibly resilient part ofthe wheel center cap is formed
by a plurality of flexibly resilient fingers extending
substantially orthogonal from the rear side of the body
portion, with each or at least part of the fingers having
a free end with a flange or stepped portion, and in that
the recessed groove of the hub centering ring is dimensioned and arranged for receipt of the flange or stepped
portion of the fingers of the center cap to thereby retain
the center cap in concentric relationship with the centering ring, and further characterized in that
a wheel hub recess is formed in the interior surface at the
rear end part of the interior surface of the centering
ring, whereby the inner diameter of the centering ring
is larger at the recessed rear end part than in the
non-recessed middle part of the centering ring as a
result of the relative thickness of the centering ring at
the respective parts.
2. A combination according to claim 1, wherein the flange
or stepped portion of the fingers of the wheel center cap is
radially outwardly turned, and wherein the recessed groove
is provided at the interior surface of the hub centering ring.
3. A combination according to claim 1, wherein the flange
or stepped portion of the fingers of the wheel center cap is
radially inwardly turned, and wherein the recessed groove is
provided at the outer surface of the hub centering ring.
4. A combination according to claim 1, wherein the
resilient fingers are circular arranged at the rear side of the
body portion of the center cap, and wherein the recessed
groove at the surface of the centering ring is a circular
groove.
5. A combination according to claim 2, wherein
the resilient fingers are circular arranged at the rear side
of the body portion of the center cap;
the recessed groove at the surface of the centering ring is
a circular groove; and
the outer diameter of the flange or stepped portion part of
the center cap fingers is substantially equal to the
diameter of the recessed groove of the centering ring.
6. A combination according to claim 3, wherein,
the resilient fingers are circular arranged at the rear side
of the body portion of the center cap;
the recessed groove at the surface of the centering ring is
a circular groove; and
the inner diameter of the flange or stepped portion part of
the center cap fingers is substantially equal to the
diameter of the recessed groove of the centering ring.
7. A combination according to claim 1, wherein the lower
part of the flange or stepped portion of the center cap fingers
is provided at a first distance from the rear side of the body
portion, and wherein the recessed groove of the centering
ring has an upper edge or front edge provided at a second
distance from the front end of the centering ring with the
second distance being substantially equal to or smaller than
the first distance.
8. A combination according to claim 1, wherein the body
portion of the wheel center cap comprises a front side
portion and a rear side portion with the fingers extending
from the rear side portion, and wherein the front side portion
is generally disc-like shaped with an outer diameter being
larger that the outer diameter of the center cap fingers.
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9. A combination according to claim 1, further comprising
a wheel rim with a center bore, and wherein the front end
part of the centering ring is projecting at the front of the
wheel rim when the centering ring is arranged within the
center bore with the retainer flange engaging the rear part of
the wheel rim.
10. A combination according to claim 8, further comprising a wheel rim with a center bore, wherein,
the front end part of the centering ring is projecting at the
front of the wheel rim when the centering ring is
arranged within the center bore with the retainer flange
engaging the rear part of the wheel rim;
the wheel rim has a number of bolt holes surrounding the
center bore; and
the outer diameter of the disc-like shaped front side
portion of the center cap is larger than the diameter of
a circle encompassing the outermost arranged bolt
holes.

* * * * *
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