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WHEEL COVER ASSEMBLY

BACKGROUND

[0001] Embodiments described herein relate generally to wheel covers for
vehicles, and more particularly, to wheel covers for vehicles for reducing aerodynamic

drag.

[0002] Wheel covers are attached to wheels of vehicles such as trucks,
automobiles, recreational vehicles and buses. Within the rim of a wheel, a vacuum can
be formed which results in aerodynamic drag on the vehicle. Wheel covers are
frequently attached to the dual rear wheels of heavier vehicles, such as trucks. In the
dual rear wheels of heavier vehicles, there is a comparatively larger distance from the
exterior plane of the rim to the bolt circle than in most automobiles. Due to this
distance, the wheel covers of rear wheels are typically attached to the rim in a different

way than the wheel covers of automobiles.

SUMMARY

[0003] A wheel cover assembly for a wheel having a generally cylindrical rim
with an interior surface and a bolt circle that is generally perpendicular to the rim
includes a generally circular cover plate. The cover plate is configured to at least
partially enclose the interior surface of the rim. The cover plate has an interior surface
that faces towards the bolt circle. A ratchet assembly is disposed at the interior surface
of the cover plate and includes a rotating element that is rotational with respect to the
cover plate, and at least one leg extending from the rotating element in a generally
radial direction with respect to the cover plate. The at least one leg has a distal end. A

pressure pad is disposed at the distal end and is configured to be frictionally engaged
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against the interior surface of the rim. The at least one leg is extendable and retractable
in a generally radial direction upon rotation of the rotating element to engage the

pressure pad against the interior surface of the rim to attach the cover plate to the wheel.

[0004] Another wheel cover assembly for a wheel having a generally cylindrical
rim with an interior surface and an exterior surface, and a bolt circle that is generally
perpendicular to the rim, includes a generally circular cover plate. The cover plate is
configured to at least partially enclose the interior surface of the rim. The cover plate
has an interior surface that faces towards the bolt circle, an exterior surface opposite the
interior surface, and at least one opening through the cover plate from the interior
surface to the exterior surface. A hook assembly is attached to the cover plate and is
configured to attach the cover plate to the wheel. The hook assembly includes at least
two generally elastic straps attached to the cover plate and at least two hooks disposed
on the at least two elastic straps. The hooks are configured to be engaged with the
exterior surface of the rim and are configured to be maintained in engagement with the

rim by the tension in the elastic straps.

[0005] A further wheel cover assembly for a wheel having a generally
cylindrical rim with an interior surface and an exterior surface, and a bolt circle that is
generally perpendicular to the rim, includes a generally circular cover plate. The cover
plate is configured to at least partially enclose the interior surface of the rim, and has an
interior surface that faces towards the bolt circle. A plate assembly is attached to the
cover plate and is configured to attach the cover plate to the bolt circle of the wheel.
The hook assembly includes a center plate that is configured to be generally parallel to
the bolt circle and to have a plurality of bolt holes that are contigured to be aligned with
bolts holes of the bolt circle. The center plate is configured to be fastened with the bolt
circle using the aligned bolt holes. At least one extension leg is configured to extend

generally perpendicularly from the center plate to the cover plate.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1 is a rear perspective view of a first embodiment of a wheel cover
assembly.
[0007] FIG. 2 is an exploded front perspective view of the first embodiment of

the wheel cover assembly and a wheel.

[0008] FIG. 3 is an exploded rear perspective view of the first embodiment of

the wheel cover assembly and the wheel.

[0009] FIG. 4 is a partial detail view of the first embodiment of the wheel cover

assembly and the wheel.

[0010] FIG. 5 is a rear perspective view of a second embodiment of a wheel

cover assembly.

[0011] FIG. 6 is an exploded front perspective view of the second embodiment

of the wheel cover assembly and the wheel.

[0012] FIG. 7 is a partial detail view of the second embodiment of the wheel

cover assembly and the wheel.

[0013] FIG. 8 is a front perspective view of a third embodiment of a wheel

cover assembly.

[0014] FIG. 9 is an exploded front perspective view of the third embodiment of

the wheel cover assembly and the wheel.
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DETAILED DESCRIPTION

[0015] Referring to FIGs. 1-9, three embodiments of wheel cover assemblies are
indicated generally at 10, 110, 210 and are configured for attachment to a wheel 12.
While the wheel cover assemblies 10, 110, 210 will be explained with reference to use
with a wheel 12 of a vehicle, and in particular to rear wheels of heavy trucks, it should
be appreciated that the wheel cover assembly can be used in any application for
attachment to a wheel or rotating cylinder. The wheel 12 includes a bolt circle 14 and
a generally cylindrical rim 16 that extends generally perpendicularly from the bolt
circle. At an edge 18 of the rim 16 that is opposite from the bolt circle 14, the edge
defines a rim plane 20 that is open to an interior surface 22 of the rim unless covered

by a wheel cover assembly 10, 110, 210.

[0016] The wheel 10 has a center axis A about which the rim 16 is generally
concentric, and the bolt circle 14 may have a center thru-hole 15 which is generally
centered about the center axis A. The rim 16 may include an opening 24 that is
stamped or otherwise formed to allow access from an exterior surface 26 of the rim to
the interior surface 22 of the rim. Along the length of the rim 16 in the direction

parallel with the center axis A, the rim may have varying diameters.

[0017] Referring to FIGs. 1-4, the wheel cover assembly 10 has a generally
circular cover plate 28 that is configured to engage the rim 16 at or near the edge 18 of
the rim 16 and to be seated or otherwise located generally in the rim plane 20. The
cover plate 28 is configured to generally enclose the interior surface 22 of the rim 16.
The cover plate 28 has an exterior surface 30 that forms the exterior surface of the
wheel cover assembly 10 and generally encloses the wheel 10. The exterior surface 30
may be generally smooth. Alternately, the cover plate 28 may be configured to cover a
portion of the interior surface 22 of the rim 16. A peripheral edge 50 of the cover plate
28 may engage the edge 18 or the interior surface 22 of the rim 16.
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[0018] An interior surface 32 of the cover plate 28 is configured to face and to
be generally parallel with the bolt circle 14. A ratchet assembly 34 is disposed on the
interior surface 32, and may include a mounting plate 36 and a rotating element 38.
The mounting plate 36 may be attached to the cover plate 28 with at least one bolt 40.
The rotating element 38 may be of a ratcheting type that is rotatable with respect to the
cover plate 28, and may be a generally circular plate mounted on the mounting plate
36, however other configurations are possible. Extending from the rotating element 38
in a generally radial direction with respect to the cover plate 28 is at least one leg 42
that is pivotably attached to the rotating element with a fastener 43. The fastener 43
may permit the leg 42 to pivot with respect to the rotating element 38. In the wheel
cover assembly 10, there are four generally elongate and rigid legs 42 attached to the

rotating element 38.

[0019] At a distal end 44 of each leg 42 is a pressure pad 46 that is configured to
engage and deform against the interior surface 22 of the rim. The pressure pads 46
may be formed of any rubber or plastic material with a high friction coefficient. With
rotation of the rotating element 38, the pressure exerted by the leg 42 onto the pressure
pad 46 deforms the pressure pad against the interior surface 22 of the rim 16 such that

the pressure pad is frictionally engagement and generally static against the rim.

[0020] At least one receiving channel 48 may be disposed on the interior surface
32 of the cover plate 28 at or near the peripheral edge 50 of the cover plate. The
receiving channel 48 may be enclosed or open, and may be defined by at least one
receiving wall or retaining structure 52. In the wheel cover assembly 10, there are four
receiving channels 48 that receive the four pressure pads 46, and the four receiving
channels are generally disposed at 90-degree increments around the generally circular
cover plate 28, although other configurations are possible. The pressure pads 46 are

received in the receiving channels 48 upon rotating the rotating element 38, which
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extends and retracts the legs 42 and the pressure pads disposed at the distal end 44 of
the legs. Upon rotation of the rotating element 38, the ratchet assembly 34 displaces
the pressure pads 46 up into the receiving channel 48. The ratchet assembly 34

prevents the retraction of the legs 42 and pressure pads 46 until released by the user.

[0021] When the legs 42 are in an extended position, the pressure pads 46
protrude in the radial direction beyond the receiving channel 48. That is, the pressure
pad 46 enters the receiving channel 48 at a radially interior entrance 54, and at least a
portion of the pressure pad 46 protrudes beyond a radially exterior exit 56. The
pressure pads 46 are configured to be extended to engage the interior surface 22 of the
rim 16 (see FIG. 4). The ratchet assembly 34 maintains the extension of the pressure
pads 46, while the receiving channel 48 maintains the location of the pressure pads
with respect to the cover plate 28, and the pressure pads 46 exert sufficient pressure
against the interior surface 22 of the rim 16 to fixedly attach the wheel cover assembly

10 to the wheel 12.

[0022] When assembling the wheel cover assembly 10 to the wheel 12, the
cover plate 28 is positioned against the edge 18 of the rim 16 or adjacent the edge of
the rim at an interior surface 22 of the rim. The ratchet assembly 34 is actuated by
rotating the rotating element 38 to extend the legs against the interior surface 22 of the
rim. Rotation of the rotating element 38 may be effected manually by a user extending

a hand through the opening 24 or through the thru-hole 15 of the of the bolt circle 14.

[0023] Referring to FIGs. 5-7, a second embodiment of wheel cover assembly is
indicated generally at 110 and has a generally circular cover plate 128 that is
configured to engage the rim 16 at or near the edge 18 of the rim 16 and to be seated or
otherwise located generally in the rim plane 20. The cover plate 128 generally

encloses the interior surface 22 of the rim 16. The cover plate 128 has an exterior
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surface 130 that forms the exterior surface of the wheel cover assembly 10 and
generally encloses the wheel 10. The exterior surface 130 may be generally smooth.
Alternately, the cover plate 128 may be configured to cover a portion of the interior
surface of the rim 22. A peripheral edge 150 of the cover plate 128 may engage the

edge 18 or the interior surface 22 of the rim 16.

[0024] Opposite from the exterior surface 130 is an interior surface 132 of the
cover plate 128 that is configured to face the bolt circle 14 and to be generally parallel
with the bolt circle. At least two openings 133 extend through the cover plate 128
from the interior surface 132 to the exterior surface 130. In the wheel cover assembly
110, there are four openings 133 that are disposed at about 90-degree increments

around the cover plate 128 near a peripheral edge 150 of the cover plate.

[0025] A hook assembly 134 is attached to the cover plate 128 with a fastener
136. The hook assembly 134 includes at least two hooks 138 disposed through the
opening 133 from the interior surface 132 to the exterior surface 130, and from the
exterior surface around the peripheral edge 150 of the cover plate 128. In the wheel
cover assembly 110, there are four hooks 138 that are received in four openings 133.
The hooks 138 may be disposed on distal ends 142 of at least two straps 140 that are
anchored generally at the center of the cover plate 128 with the fastener 136. The
straps 140 may have elastic properties to allow the hooks 138 to be introduced through

the openings 134, and to maintain the straps in tension.

[0026] In the wheel cover assembly 110, there may be four straps 140 that are
separate or integrally formed, and that extend generally from the center of the cover
plate 128 at 90-degree increments, however other configurations are contemplated.
The at least two generally elastic straps 140 may be integrally formed and fastened to

the cover plate 128 with the fastener 136 to define two straps on either side of the
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fastener. Alternately, the hooks 138 may be on straps 140 that are individually
attached to the cover plate 128.

[0027] When assembling the wheel cover assembly 110 to the wheel 12, the
cover plate 128 is positioned against the edge 18 of the rim 16 or adjacent the edge of
the rim at an interior surface 22 of the rim. The hook assembly 134 is engaged to the
exterior surface 26 of the rim 16. Engagement of the hooks 138 onto the exterior
surface 22 of the rim 16 may be effected manually by a user extending the hook
against the elastic tension of the strap 140, and placing the hooks onto the exterior
surface of the rim. The straps 140 provide tension to maintain the hook 138 against
the rim 16, and to maintain the cover plate 128 against the wheel 12. It is possible that
the hooks 138 may have a geometry that is configured to be received by the geometry
of the rim 16. It is also possible that the hooks 138 may be additionally secured to the

rim 16, such as with a fastener.

[0028] Referring to FIGs. 8-9, a third embodiment of wheel cover assembly is
indicated generally at 210 and has a generally circular cover plate 228 that is
configured to engage the rim 16 at or near the edge 18 of the rim 16 and to be seated or
otherwise located generally in the rim plane 20. The cover plate 228 generally
encloses the interior surface 22 of the rim 16. The cover plate 228 has an exterior
surface 230 that forms the exterior surface of the wheel cover assembly 10 and
generally encloses the wheel 10. The exterior surface 230 may be generally smooth.
Alternately, the cover plate 228 may be configured to cover a portion of the interior
surface of the rim 22. A peripheral edge 250 of the cover plate 228 may engage the

edge 18 or the interior surface 22 of the rim 16.

[0029] Opposite from the exterior surface 230 is an interior surface 232 of the
cover plate 228 that 1s configured to face the bolt circle 14 and to be generally parallel
to the bolt circle 14. At least one hole 233 may be disposed through the cover plate
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228 from the interior surface 232 to the exterior surface 230 for receiving at least one

fastener 236.

[0030] A plate assembly 234 includes a center plate 238 that may be generally
ring-shaped, and extension legs 240 that are configured to extend generally
perpendicularly from the center plate 238. The center plate 238 is configured to be
generally parallel to the bolt circle 14 and has a plurality of bolt holes 242 that are
configured to be aligned with bolt holes 17 on the bolt circle 14 of the wheel 12.
Fasteners 244 may attach the center plate 238 to the bolt circle 14. The pattern of the
bolt holes 242 may be located on the center plate 238 according to known locations of
bolt holes 17 on different wheels 12. Further, additional bolt holes 242 may be
provided on the center plate 238. In this way, the center plate 238 and the wheel cover
210 has a universal design that can be attached to many different wheels 12 from

different manufacturers.

[0031] The extension legs 240 may be attached to the center plate 238, such as
with a threaded attachment or welded attachment. The extension legs 240 may have
interior threads 246 for being attached to the cover plate 238 with fasteners 236, or to
the center plate 238 with fasteners (not shown). To provide adjustability in length, the
extension legs 240 may telescope. Alternately, different length extension legs 240
may be provided for the user to select a length according to the wheel 12. The
extension legs 240 may be removably attached to the center plate 238, such as with a
threaded attachment. The extension legs 240 are attached to the cover plate 228 with

the fasteners 236, however other attachment methods can be used.

[0032] When assembled on wheels of vehicles, wheel covers 10, 110, 210 may
reduce the vacuum that is formed within the wheel during motion, which may reduce
aerodynamic drag and fuel consumption. Further, the wheel covers 10, 110, 210 have

a universal design that permits attachment to a variety of different rims.
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What is claimed is:

1. A wheel cover assembly for a wheel having a generally
cylindrical rim with an interior surface and a bolt circle that is generally perpendicular

to the rim, the wheel cover assembly comprising:

a generally circular cover plate that is configured to at least partially
enclose the interior surface of the rim, the cover plate having an interior surface that

faces towards the bolt circle;

a ratchet assembly disposed at the interior surface of the cover plate, the

ratchet assembly comprising:
a rotating element that is rotational with respect to the cover plate;

at least one leg extending from the rotating element in a generally
radial direction with respect to the cover plate, the at least one leg having a distal end;

and

a pressure pad disposed at the distal end that is configured to be

frictionally engaged against the interior surface of the rim;

wherein the at least one leg is extendable and retractable in a
generally radial direction upon rotation of the rotating element to engage the pressure

pad against the interior surface of the rim to attach the cover plate to the wheel.

2. The wheel cover assembly of claim 1 further comprising at least
one receiving channel disposed on the interior surface of the cover plate, the receiving
channel being defined by at least one retaining structure, the receiving channel being

configured to receive the pressure pad.
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3. The wheel cover assembly of claim 2 wherein the pressure pad
enters the receiving channel at a radially interior entrance, and at least a portion of the

pressure pad protrudes beyond a radially exterior exit of the receiving channel.

4. The wheel cover assembly of claim 1 wherein the at least one leg
1s pivotably attached to the rotating element to permit the leg to pivot with respect to

the rotating element.

S. The wheel cover assembly of claim 1 wherein the ratchet
assembly maintains the position of the at least one leg in an extended position to

engage the pressure pad against the interior surface of the rim until released.

6. The wheel cover assembly of claim 2 wherein the at least one leg
comprises four legs having four pressure pads, and wherein the at least one receiving

channel comprises four receiving channels configured to receive the pressure pads.

7. A wheel cover assembly for a wheel having a generally
cylindrical rim with an interior surface and an exterior surface, and a bolt circle that is

generally perpendicular to the rim, the wheel cover assembly comprising:

a generally circular cover plate that is configured to at least partially
enclose the interior surface of the rim, the cover plate having an interior surface that
faces towards the bolt circle, an exterior surface opposite the interior surface, and at
least one opening through the cover plate from the interior surface to the exterior

surface;
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a hook assembly attached to the cover plate and configured to attach the

cover plate to the wheel, the hook assembly comprising:
at least two generally elastic straps attached to the cover plate; and
at least two hooks disposed on the at least two elastic straps;

wherein the hooks are configured to be engaged with the exterior
surface of the rim and are configured to be maintained in engagement with the rim by

the tension in the elastic straps.

8. The wheel cover assembly of claim 7 wherein the at least two
hooks are disposed through the opening from the interior surface to the exterior

surface, and from the exterior surface around a peripheral edge of the cover plate.

0. The wheel cover assembly of claim 7 wherein the at least two
generally elastic straps may be integrally formed and fastened to the cover plate with a

fastener to define two straps on either side of the fastener.

10.  The wheel cover assembly of claim 7 wherein the at least two

hooks have a geometry that is configured to be received by the geometry of the rim.

11.  The wheel cover assembly of claim 7 wherein the at least two
straps comprises four straps that extend from the center of the cover plate generally at
90-degree increments about the cover plate, and wherein the at least two hooks

comprises four hooks, with one hook disposed at the end of each strap.
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12. A wheel cover assembly for a wheel having a generally
cylindrical rim with an interior surface and an exterior surface, and a bolt circle that is

generally perpendicular to the rim, the wheel cover assembly comprising:

a generally circular cover plate that is configured to at least partially
enclose the interior surface of the rim, the cover plate having an interior surface that

faces towards the bolt circle;

a plate assembly attached to the cover plate and configured to attach the

cover plate to the bolt circle of the wheel, the hook assembly comprising:

a center plate configured to be generally parallel to the bolt circle
and to have a plurality of bolt holes that are configured to be aligned with bolts holes
of the bolt circle, wherein the center plate is configured to be fastened with the bolt

circle using the aligned bolt holes; and

at least one extension leg that is configured to extend generally

perpendicularly from the center plate to the cover plate.

13.  The wheel cover assembly of claim 12 wherein the center plate is

generally ring-shaped.

14.  The wheel cover assembly of claim 12 wherein the extension legs

are telescoping.

15.  The wheel cover assembly of claim 12 wherein the extension legs

are selectively removable and replaceable with extension legs of different lengths.
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restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-6

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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Continuation of Box lil: Observations where unity of invention is lacking

Group | is drawn to a method of attaching a plate using a rotating and ratcheting mechanism to force pressure pads against the inside of
arim. Group | does not include the inventive concept as claimed in Groups Il and Iil.

Group |l is drawn to a method of attaching a plate using elastic straps having hooks on the ends to provide a tensioned attachment to
the outside of a rim. Group Il does not include the inventive concept as claimed in Groups | and Ill.

Group lll is drawn to a method of attaching a plate using bolt holes in the plate that are attached to the existing bolts of a wheel. Group
I does not include the inventive concept as claimed in Groups | and |l

The inventions of Groups |, Il and Il therefore lack unity of invention under PCT Rule 13.1 because they do not share a same or
corresponding special technical feature providing a contribution over the prior art.
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