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(57) Abstract: A wheel assembly (1) for a vacuum cleaner having a body on which wheels are mounted, which wheel assembly (1)
comprises a carrier (2), intended to be fixed to the body of the vacuum cleaner, having an annular shape and comprising an annular
support surface (3), and a wheel (4) coaxially mounted on the carrier (2) around a rotation axis (X) and having a coupling surtace (5)
facing the support surface (3) of the carrier (2). A further object of the invention is a vacuum cleaner comprising a wheel assembly
(1) as above described.
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Description
WHEEL ASSEMBLY FOR A VACUUM CLEANER AND VACUUM CLEANER
COMPRISING SAID WHEEL ASSEMBLY

[0001] The present invention relates to a wheel assembly for a vacuum cleaner
and to a vacuum cleaner, in particular a canister vacuum cleaner,
comprising the above mentioned wheel assembly.

[0002] The canister vacuum cleaners generally comprise a body, mounted on
wheels, and a suction head connected to the body by a flexible suction
hose. Each of the wheels is usually mounted on the body by means of a
central axle or spindle about which the wheel rotates.

[0003] The wheels mounted as above specified on the body, i.e. axially
supported, however, can become easily inclined with respect to the axle or
spindle in case the vacuum cleaner is dropped on the floor from a higher
height, as it happens for instance when the vacuum cleaner is pulled on
stairs. Moreover, in case of a strong impact, the axle or spindle supporting
the wheel may break.

[0004] Recently, wheel assemblies for canister vacuum cleaners allowing to
circumferentially support the wheels on the body have also been
developed.

[0005] An example of such wheel assembly and of a vacuum cleaner comprising
it, is provided in the patent document WO 12153146. The wheels
assembly therein disclosed comprises a carrier, a wheel and a retaining
member, which holds the wheel on the carrier by releasably engaging the
carrier. The retaining member comprises a continuous annular bearing
surface with which a complementary continuous annular bearing surface
of the wheel cooperates to support the wheel for the rotation.

[0006] The main drawback of the vacuum cleaner disclosed in document WO
12153146 resides on the fact that the coupling between the continuous
annular bearing surfaces of the retaining member and of the wheel is
affected by possible misalignments that could derive from the
manufacturing process.

[0007] The object of the present invention is to provide a wheel assembly which

ensures an optimal axial and radial alignment of the wheels.
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A further object of the present invention is to provide a vacuum cleaner,
comprising the above mentioned wheel assembly, which is sturdy and has
an optimal movability.

These objectives have been achieved by the wheel assembly as defined in
claim 1 and by the vacuum cleaner as defined in claim 15. Further
achievements have been attained by the subject-matters respectively
defined in the dependent claims.

In the wheel assembly of the present invention, the carrier, intended to be
fixed to the body of the vacuum cleaner and having a support surface for
supporting a wheel, comprises a plurality of bearing elements extending
radially and outwardly from the support surface, on which bearing
elements a coupling surface of the wheel slides while the wheel is rotating.
In an embodiment, the bearing elements are designed and are supported
on the support surface of the carrier so as to be elastically compressible in
a direction perpendicular to the support surface.

In a further embodiment, each of the bearing elements is elastically
compressible independently of the remaining bearing elements.

According to an embodiment, each of the bearing elements has a convex
form toward the coupling surface of the wheel.

In a first and in a second embodiment of the wheel assembly each of the
bearing elements is a flat spring.

In the first embodiment, the bearing elements are physically separate and
the carrier comprises, circumferentially spaced on its support surface, a
plurality of recesses on each of which one of the bearing elements is
mounted.

In the second embodiment, the carrier comprises a ring-shaped body
arranged on the support surface and comprising the bearing elements,
which hence are connected one to the other.

In an embodiment the carrier further comprises aligning means for the
axial alignment of the wheel.

In a further embodiment, the aligning means comprises a plurality of
retaining elements extending radially, perpendicular to the support surface,

from an edge of the support surface. The retaining elements abut the
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wheel, thus retaining it with its coupling surface aligned with the support
surface.

According to a third embodiment of the wheel assembly, each of the
bearing elements is a roller.

In a further embodiment, the support surface of the carrier is inclined with
respect to the rotation axis and each of the rollers is mounted on the
support surface with its rotation axis extending parallel to the support
surface along the radial direction.

In an embodiment, the carrier comprises a first central through hole and
the wheel comprises a second central through hole aligned to the first
central through hole of the carrier and intended to be aligned to an
opening on the body of the vacuum cleaner when the carrier is fixed to the
body.

According to an embodiment, the wheel assembly further comprises a
cover detachably engaged to the carrier for closing the aligned first central
through hole of the carrier and second central through hole of the wheel
and therefore for closing the opening on the body of the vacuum cleaner
when the wheel assembly is mounted on it.

In an embodiment, the cover is rotationally engageable to the carrier.

It is an further object of the present invention a vacuum cleaner comprising
a body and a wheel assembly according to the invention mounted on the
body, with the carrier of the wheel assembly fixed to the body of the
vacuum cleaner.

Additional advantages of the wheel assembly and of the vacuum cleaner
of the present invention will become apparent with the detailed description
of the embodiments with reference to the accompanying drawings in
which:

Figure 1 is a perspective exploded view of a first embodiment of a wheel
assembly according to the present invention.

Figures 2 and 3 are respectively a front and a rear perspective view of a
particular of the wheel assembly of Figure 1 relative to a carrier, partially
exploded.

Figure 4 is a perspective exploded view of the carrier of a second
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embodiment of the wheel assembly according to the present invention.

[0029] Figure 5 is a plan view of a further particular of the first and second
embodiment of the wheel assembly according to the present invention,
relative to a cover.

[0030] Figure 6 is a cross-sectional view of the cover of Figure 5 taken from the
line A-A, with an enlarged particular.

[0031] Figure 7 is a perspective exploded view of a third embodiment of a wheel
assembly according to the present invention.

[0032] Figure 8 is a plan view of the wheel assembly of Figure 7.

[0033] Figure 9 is a cross sectional view of the wheel assembly of Figure 8 taken
from the line B-B.

[0034] The reference numerals of the components shown in the drawings:

Wheel assembly

Carrier

Support surface

Wheel

Coupling surface

Bearing element

Recesses

® N o g kK~ wbd -

Ring-shaped body

©

Aligning means
10. Retaining elements
11. Flange
12. Counter-retaining elements
13. First through hole
14. Second through hole
15. Cover
16. Engaging means
[0035] X. Rotation axis of the wheel
[0036] Y. Rotation axis of the rollers
[0037] The wheel assembly 1 according to the present invention is designed for a
vacuum cleaner, and in particular for a canister vacuum cleaner, which

comprises a body on which wheels are rotatably mounted.
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The wheel assembly 1 comprises a carrier 2, intended to be fixed to the
body of the vacuum cleaner, having an annular shape and comprising an
annular support surface 3. The wheel assembly 1 further comprises a
wheel 4 coaxially mounted on the carrier 2 around a rotation axis X and
having a coupling surface 5 facing the support surface 3 of the carrier 2.
More in detail, the support surface 3 of the carrier 2 and the coupling
surface 5 of the wheel 4 extend parallel to each other.

According to an embodiment of the wheel assembly 1, the support surface
3 of the carrier 2 and the coupling surface 5 of the wheel 4 extend parallel
to the rotation axis X of the wheel 4, as illustrated in Figures 1-4 attached.
According to a different embodiment, the support surface 3 and the
coupling surface 5 are inclined with respect to the rotation axis X, as
illustrated in Figures 7-9 attached.

According to the present invention, the carrier 2 comprises a plurality of
bearing elements 6 which extend radially from the support surface 3,
circumferentially spaced along the support surface 3, and which
co-operate with the coupling surface 5 of the wheel 4 to support the wheel
4 for the rotation. Therefore the wheel 4 rotates with respect to the carrier
2, which remains fix, with its coupling surface 5 that slides on the bearing
elements 6.

More in detail, the bearing elements 6 extend outward from the support
surface 3, toward the coupling surface 5 of the wheel 4.

The presence of the bearing elements 6 on the support surface 3 of the
carrier 2 allows to reduce the contact area between the support surface 3
and the coupling surface 5, ensuring a better coupling between the wheel
4 and the carrier 2 even in the presence of misalignments of the support
surface 3 and of the coupling surface 5.

According to an embodiment of the wheel assembly, the bearing elements
6 are elastically compressible in a direction perpendicular to the support
surface 3. More in detail, according to the embodiment illustrated in
Figures 1-4 attached, the bearing elements 6 are elastically compressible
in the radial direction r, while according to the embodiment illustrated in

Figures 7-9 attached, the bearing elements 6 are elastically compressible
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in an inclined direction perpendicular to the inclined support surface 3.
This allows the bearing elements 6 to be slightly compressed when the
wheel 4 is coupled to the carrier 2, by means of the coupling surface 5 of
the wheel 4 that compresses the bearing elements 6 toward the support
surface 3 of the carrier 2. Consequently the bearing elements 6 exert on
the coupling surface 5 of the wheel 4 a reaction force that firmly keeps the
wheel 4 mounted in the desired position on the carrier 2.

In a further embodiment, each of the bearing elements 6 is elastically
compressible in a direction perpendicular to the support surface 3
independently of the remaining bearing elements 6. This allows to
compensate possible local misalignment of the support surface 3 and of
the coupling surface 5 which may derive for instance from the
manufacturing process, still ensuring an optimal coupling between the
carrier 2 and the wheel 4.

In an embodiment of the wheel assembly 1, each of the bearing elements
6 has an outwardly convex form, i.e. a convex form toward the coupling
surface 5 of the wheel 4. The convex form of the bearing elements 6
reduces the contact surface between the support surface 3 of the carrier 2
and the coupling surface 5 of the wheel 4 allowing the wheel 4 to easily
and smoothly slide on the carrier 2.

According to a first and a second embodiment of the wheel assembly 1
illustrated in Figures 1-4, each of the bearing elements 6 is a flat spring.
More in detail, according to the first embodiment illustrated in Figures 1-3,
the bearing elements 6 are distinct elements and the carrier 2 comprises,
circumferentially spaced on its support surface 3, a plurality of recesses 7
on each of which one of the bearing elements 6 is mounted. This allows to
easily assembly the carrier 2 and the wheel 4, since the wheel 4 can be at
first mounted on the carrier 2 with its coupling surface 5 facing the support
surface 3 of the carrier 2, and subsequently each of the bearing element 6
can be inserted in a correspondent recess 7 on the carrier 2, while being
elastically compressed in the radial direction. Moreover each of the
bearing elements 6, in case it gets damaged or broken, can be substituted

independently of the remaining bearing elements 6.
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According to the second embodiment illustrated in Figure 4 the carrier 2
comprises a ring-shaped body 8 arranged on the support surface 3 and
comprising the bearing elements 6. In this embodiment the bearing
elements 6 are defined by convex shaped and circumferentially spaced
portions of the ring-shaped body 8. This embodiment of the wheel
assembly 1 allows to faster assemble the wheel 4 and the carrier 2, since
once the wheel 4 has been mounted on the carrier 2, it is sufficient to
place the ring-shaped body 8 between the support surface 3 and the
coupling surface 5 thus mounting all the bearing elements 6
simultaneously.

In a further embodiment, the support surface 3 and the ring-shaped body 8
comprise respectively anti-rotation protrusions and nooks, as illustrated in
Figure 4, which are counter-shaped so as to engage each other when the
ring-shaped body 8 is arranged on the support surface 3, thus preventing
the ring-shaped body 8 from rotating with respect to the support surface 3.
According to an embodiment of the wheel assembly 1, the carrier 2 further
comprises aligning means 9 for the axial alignment of the wheel 4. The
aligning means 9 allows to retain the coupling surface 5 of the wheel 4
facing the support surface 3 of the carrier 2, avoiding that the wheel 4
might become offset with respect to the carrier 2 in directions parallel to
the rotation axis X.

In an embodiment of the wheel assembly 1, illustrated in the Figures 1-4,
the aligning means 9 comprises a plurality of retaining elements 10
extending radially, perpendicular to the support surface 3, from an edge of
the support surface 3, for retaining the wheel 4 with its coupling surface 5
aligned to the support surface 3. The retaining elements 10 are in
particular mounted on the support surface 3 of the carrier 2. The retaining
elements 10 hinder the sliding of the wheel 4 on the carrier 2 on a direction
parallel to the rotation axis X.

According to a further embodiment, the retaining elements 10 are
associated to the bearing elements 6 and, more in detail, each of the
retaining elements 10 is associated to a corresponding bearing element 6.

In particular, in a further embodiment of the first embodiment of the wheel
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assembly 1 illustrated in Figures 1-3, the retaining elements 10 form a
single body with the bearing elements 6.

In the embodiments illustrated in Figures 1-4, the carrier 2 comprises a
flange 11 extending radially, perpendicular to the support surface 3, from
one edge of the support surface 3. The retaining elements 10 extend
radially from the opposite edge of the support surface 3. When assembling
the carrier 2 and the wheel 4, the wheel 4 is coupled to the carrier 2, with
its coupling surface 5 facing the support surface 3, till abutting the flange
11 of the carrier 2. The retaining elements 10 are subsequently mounted
on the support surface 3 of the carrier 2 for keeping the wheel 4 aligned to
the carrier 2.

According to a further embodiment, the aligning means 9 comprises
elastically deformable counter-retaining elements 12 associated to the
flange 11 of the carrier 2, which are elastically deformed when the wheel 4
is coupled to the carrier 2, thus exerting on the wheel 4 a reaction force
that pushes the wheel 4 against the retaining elements 10. In a further
embodiment, the counter-retaining elements 12 are releasably fastened to
the flange 11 of the carrier 2.

According to a third embodiment of the wheel assembly 1 illustrated in
Figures 7-9, each of the bearing elements 6 is a roller.

In a further embodiment, the support surface 3 of the carrier 2 is inclined
with respect to the rotation axis X and each of the rollers is mounted on
the support surface 3 with its rotation axis Y extending parallel to the
support surface 3 along the radial direction. The rollers are axially
supported on the support surface 3 by elastic means that allows the rollers
to be elastically compressed in a direction perpendicular to the support
surface 3, i.e. more clearly to be reversibly shifted with respect to the
support surface 3 in a direction perpendicular to the latter.

According to an embodiment of the wheel assembly 1, the bearing
elements 6 are made of polyoxymethylene (POM), which confers to the
bearing elements 6 both low friction and a high stiffness.

In an embodiment, the carrier 2 comprises a first central through hole 13

and the wheel 4 comprises a second central through hole 14 aligned to the
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first central through hole 13 of the carrier 2 and intended to be aligned to
an opening on the body of the vacuum cleaner when the carrier 2 is fixed
to the body. The inner volume of the body of the vacuum cleaner is
therefore accessible through the first through hole 13 of the carrier 2 and
the second through hole 14 of the wheel 4.

[0060] In a further embodiment, the wheel assembly 1 further comprises a cover
15 detachably engaged to the carrier 2 for closing the first central through
hole 13 of the carrier 2 and the second central through hole 14 of the
wheel 4. The cover 15 can be easily removed in order to allow the user to
reach the internal volume of the body of the vacuum cleaner, for instance
for maintenance purposes.

[0061] According to an embodiment, the cover 15 is rotationally engageable to
the carrier 2. To this aim both the cover 15 and the carrier 2 comprise
engaging means 16 and they are reciprocally movable between engaging
positions in which the engaging means 16 are coupled for maintaining the
cover fixed to the carrier 2 and disengaging positions, angularly offset with
respect to the engaging positions, in which the engaging means 16 are
released, thus allowing the cover 15 to be removed from the carrier 2.

[0062] In order to assemble the wheel assembly 1 according to the first and the
second embodiments above described and illustrated in Figures 1-6, at
first the wheel 4 is mounted on the carrier 2, which is free from the bearing
elements 6 and the aligning means 9, with its coupling surface 5 facing the
support surface 3 of the carrier 2. Subsequently the bearing elements 6
and the aligning means 9 are associated to support surface 3 of the carrier
2 for keeping the wheel 4 in position. More clearly, according to the first
embodiment of Figure 1, each of the bearing element 6 is inserted in a
correspondent recess 7 on the support surface 3 of the carrier 2, while
being elastically compressed in the radial direction, while according to the
second embodiment of Figure 4 the ring-shaped body 8 is placed, with the
bearing elements 6 slightly compressed, between the support surface 3
and the coupling surface 5. The aligning means 9 are consequently as well
associated to the support surface 3 of the carrier 2.

[0063] The carrier 2 and the wheel 4 such assembled are hence mounted on the
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body of the vacuum cleaner, by fixing the carrier 2 to it. Finally the cover
15 is engaged to the carrier 2.

In order to assemble the wheel assembly 1 according to the third
embodiment above described and illustrated in Figures 7-9, the wheel 4 is
mounted on the carrier 2 and subsequently the cover 15 is engaged to the
carrier 2, thus keeping the wheel 4 mounted on it. Preferably, before
assembling the wheel 4 on the carrier 2, the latter is fixed to the body of
the vacuum cleaner.

The wheel assembly 1 according to the present invention ensures an
optimal axial and radial alignment of the wheels. The presence of the
bearing elements 6, in fact, allows a precise coupling of the wheel 4 with
the carrier 2 even in the presence of misalignments.

Moreover the wheel assembly 1 according to the invention has a better
resistance to impact than the wheel assembly wherein the wheel is axially
supported, thanks to the bearing elements that act as dumping elements.
It is as well an object of the present invention a vacuum cleaner which
comprises a body and a wheel assembly 1 as above described mounted
on the body, with the carrier 2 of the wheel assembly 1 fixed to the body.
The vacuum cleaner according to the invention, thanks to the wheel
assembly above described, is particularly easy to be moved and
manoeuvred, since the wheels roll smoothly on the respective carriers
even in the presence of misalignments. Moreover the vacuum cleaner
according to the invention is particularly solid and sturdy, unlikely getting

damaged even in case of strong impacts.
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Claims

1.

A wheel assembly (1) for a vacuum cleaner having a body on which wheels
are mounted, which wheel assembly (1) comprises:

- a carrier (2), intended to be fixed to the body of the vacuum cleaner, having
an annular shape and comprising an annular support surface (3);

- a wheel (4) coaxially mounted on the carrier (2) around a rotation axis (X) and
having a coupling surface (5) facing the support surface (3) of the carrier (2);
characterized in that the carrier (2) comprises a plurality of bearing elements
(6) which extend radially from the support surface (3), circumferentially spaced
along the support surface (3), and which co-operate with the coupling surface
(5) of the wheel (4) to support the wheel (4) for the rotation.

A wheel assembly (1) as claimed in Claim 1, characterized in that the bearing
elements (6) are elastically compressible in a direction perpendicular to the
support surface (3).

A wheel assembly (1) as claimed in Claim 2, characterized in that each of the
bearing elements (6) is elastically compressible independently of the remaining
bearing elements (6).

A wheel assembly (1) as claimed in any of the previous Claims, characterized
in that each of the bearing elements (6) has a convex form toward the coupling
surface (5) of the wheel (4).

A wheel assembly (1) as claimed in any of the previous Claims, characterized
in that each of the bearing elements (6) is a flat spring.

A wheel assembly (1) as claimed in Claim 5, characterized in that the carrier
(2) comprises, circumferentially spaced on its support surface (3), a plurality of
recesses (7) on each of which one of the bearing elements (6) is mounted.

A wheel assembly (1) as claimed in Claim 5, characterized in that the carrier
(2) comprises a ring-shaped body (8) arranged on the support surface (3) and
comprising the bearing elements (6).

A wheel assembly (1) as claimed in any of the previous Claims, characterized
in that the carrier (2) further comprises aligning means (9) for the axial
alignment of the wheel (4).

A wheel assembly (1) as claimed in Claim 8, characterized in that the aligning

means (9) comprises a plurality of retaining elements (10) extending radially,
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perpendicular to the support surface (3), from an edge of the support surface
(3), for retaining the wheel (4) with its coupling surface (5) aligned with the
support surface (3).

A wheel assembly (1) as claimed in any of the Claims from 1 to 4,
characterized in that each of the bearing elements (6) is a roller.

A wheel assembly (1) as claimed in Claim 10, characterized in that the support
surface (3) of the carrier (2) is inclined with respect to the rotation axis (X) and
each of the rollers is mounted on the support surface (3) with its rotation axis
(Y) extending parallel to the support surface (3) along the radial direction (r).
A wheel assembly (1) as claimed in any of the previous Claims, characterized
in that the carrier (2) comprises a first central through hole (13) and the wheel
(4) comprises a second central through hole (14) aligned to the first central
through hole (13) of the carrier (2) and intended to be aligned to an opening on
the body of the vacuum cleaner when the carrier (2) is fixed to the body.

A wheel assembly (1) as claimed in Claim 12, characterized in that it further
comprises a cover (15) detachably engaged to the carrier (2) for closing the
first central through hole (13) of the carrier (2) and the second central through
hole (14) of the wheel (4).

A wheel assembly (1) as claimed in Claim 13, characterized in that the cover
(15) is rotationally engageable to the carrier (2).

A vacuum cleaner characterized in that it comprises a body and a wheel
assembly (1) as claimed in any of the Claims from 1 to 14 mounted on the

body, with the carrier (2) of the wheel assembly (1) fixed to the body.
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Figure 2
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Figure 5

Figure 4

Figure 6
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