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(54) Title: WHEEL FIXING DEVICE PARTICULARLY FOR GO-KARTS OR SIMILAR VEHICLES

& (57) Abstract: A wheel fixing device, particularly for go-karts and similar vehicles, comprising a hub (2) that can be coupled to an
O axle shaft (100) and is associated, at a substantially terminal portion, with a connecting element (4) that comprises at least one stem
(7), which supports at least one retaining portion (7a) and elements (9) for engaging a respective abutment portion supported by a
wheel, the fixing device further comprising locking elements (12) that are adapted to engage the retaining portion (7a) in order to fix
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the wheel to the hub.
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WHEEL FIXING DEVICE PARTICULARLY FOR GO-KARTS OR
SIMILAR VEHICLES

Technical Field

The present invention relates to a wheel fixing device particularly

suitable for go-karts or similar vehicles.

Background Art

Motor vehicle wheel assemblies are generally mounted by fixing the
wheel to the hub by means of a plurality of screws.

In particular, as regards karting vehicles, three evenly angularly
spaced threaded holes (female threads) are generally provided at the
peripheral portion of the end plane of the hub (which is generally made of
magnesium alloy or otherwise rather “soft” alloys); such threaded holes are
designed to be engaged by respective fixing stems, the respective tips of
which are threaded, such stems being adapted to allow locking of the wheel
between the end plane of the hub and respective locking bolts, at the same
time ensuring both locking of the wheel assembly to the hub and
transmission of torque from the axle shaft to the wheel assembly in the case
of driving wheels.

The devices currently in use and briefly described here above, though
being widely used in the karting field, are not free from drawbacks.

In particular, it is evident that the operations for fixing the wheel are
rather complicated, since it is necessary first of all to make the holes of the
wheel to be fixed coincide with the threaded stems supported by the hub and
then screw three bolts for each wheel to the respective threaded stems.

In recent times, several solutions have been proposed especially in
order to try to make faster and more effective fixing the wheel assemblies to
the hubs.

For example, with reference to racing cars, fixing devices have been
provided which are constituted by a single fixing bolt which is designed to

engage within a respective threaded element supported by the hub or
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otherwise rigidly coupled thereto.

However, such a solution cannot be used on go-karts and on similar
vehicles, since it would be highly unreliable to screw directly onto the hub,
which, as mentioned, is generally made of magnesium alloy, a single wheel
locking screw.

Disclosure of the Invention

The aim of the present invention is to provide a wheel fixing device
particularly suitable for go-karts or similar vehicles that is capable of
eliminating or otherwise reducing significantly the drawbacks noted above
in known types.

* Within this aim, an object of the present invention is to provide a
wheel fixing device that allows to reduce the time required for
mounting/removing the wheel with respect to the hub.

Another object of the invention is to provide a fixing device that
allows to ensure rapid and effective centering of the wheel on the respective
hub.

Another object of the invention is to provide a wheel fixing device
that has a low production cost in order to be advantageous also from an
economical standpoint.

This aim and these and other objects that will become better apparent
hereinafter are achieved by a wheel fixing device, particularly suitable for
go-karts and similar vehicles, characterized in that it comprises a hub
coupleable to an axle shaft and associated, at a substantially terminal
portion, with a connecting element that comprises at least one stem that
supports at least one retaining portion and means for engaging a respective
abutment portion supported by a wheel, said fixing device comprising
locking means adapted to engage said retaining portion in order to fix said
wheel to said hub.

Advantageously, in the fixing device according to the invention the

stem lies substantially along the rotation axis of the respective hub and in
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3
that the retaining portion comprises a first thread supported by the stem and
the locking means comprise a female thread element that is designed to
engage said first thread.

Conveniently, in the fixing device according to the invention the
engagement means comprise at least one contoured profile that is supported
by the connecting element and in that the respective abutment portion
comprises an abutment profile that is rigidly coupled to the wheel, is shaped
so as to match the contoured profile, and is adapted to engage said
contoured profile.

Brief description of the drawings

! Further features and advantages of the invention will become better
apparent from the following detailed description of currently preferred
embodiments, given merely by way of non-limiting examples with reference

to the accompanying drawings, wherein:

Figure 1 is a perspective view of a fixing device according to the
invention, in which a portion of the wheel has been omitted for the sake of

greater clarity;

Figure 2 is an exploded perspective view, similar to Figure 1;

Figure 3 is a side elevation view of a hub;

Figure 4 is a sectional view, taken along a diametrical plane, of the
hub shown in Figure 3;

Figure 5 is a side elevation view of a connecting element of a fixing

device according to the invention;

Figure 6 is a sectional view, taken along a diametrical plane, of the
connecting element shown in Figure 5;

Figure 7 is a side elevation view of a ring;

Figure 8 is a sectional view, taken along a diametrical plane, of the
ring of Figure 7;

Figure 9 is a top elevation view of a locking pin;

Figure 10 is an enlarged-scale view of a portion of the exploded view
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4
of Figure 2, illustrating a further embodiment of the connecting element;

Figure 11 is a partially sectional side elevation view of another
embodiment of the connecting element;

Figure 12 is a view, similar to Figure 11, in which the connecting
element is associated with a hub;

Figure 13 is an exploded view of a second embodiment of the fixing
device according to the invention;

Figure 14 is an exploded view, taken from another viewpoint, of the
embodiment of the fixing device shown in Figure 13;

Figure 15 is an exploded view of still another embodiment of the
fixing device;

Figure 16 is an exploded view, taken from another viewpoint, of the
embodiment of the fixing device of Figure 15.

In the examples of embodiments that follow, individual
characteristics, given in relation to specific examples, may actually be
interchanged with other different characteristics existing in other examples
of embodiment.

Ways to carrying out the Invention

With reference to the figures, a wheel fixing device, generally
designated by the reference numeral 1, according to the present invention,
comprises a hub 2, which by way of appropriate means known per se, such
as for example an Allen screw 3, is designed to be associated with an axle
shaft 100 of a go-kart or similar vehicle.

In particular, if the hub 2 is associated with a driving axle shaft, the
Allen screw 3 allows to lock at least one portion of the internal surface 2a of
the hub 2 to a respective abutment portion of the driving axle shaft, so as to
allow transfer of the rotation (and therefore of the torque) from the axle
shaft to the hub 2.

If instead, the hub 2 is to be associated with the free wheels (and

therefore not with driving axle shafts), advantageously, the terminal
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5
portions of the internal surface 2a of the hub 2 are associated with a
respective bearing, for example of the ball type, in order to allow the
relative rotation of the hub 2 (and therefore of the wheel assembly
associated therewith) with respect to the axle shaft.

According to the invention, a fixing device 1 is provided with a
connecting element 4, which is associated with a substantially terminal
portion 2b of the hub 2.

For example, as shown in Figures 1 to 12, it is possible to provide
means for anchoring one another the connecting element 4 and the
substantially terminal portion 2b of the hub 2: in particular, such anchoring

means can be advantageously constituted by a screw-and-nut coupling.

However, as clearly shown in Figures 13 to 16, there is nothing to
prevent the connecting element 4 and the hub 2 from constituting a single
body.

In greater detail, and with particular reference to Figures 2 to 4, the
screw-and-nut coupling can be provided by a threaded element 5, which is
supported by the connecting element 4 and is designed to engage a female
thread element 6 formed at the terminal portion 2b of the hub 2:
conveniently, the female thread element 6 is obtained by providing for

example a thread at the terminal portion of the internal surface 2a of the hub
2.

Also according to the invention, the connecting element 4 supports at
least one stem 7 that extends substantially along the rotation axis of the hub
2 and has at least one retaining portion 7a, such as for example a first thread
8, that is designed to engage means for locking a wheel 8a.

Conveniently, the retaining portion 7a, as clearly shown in the figures
and as mentioned earlier, can be constituted by a first thread 8 that is
supported by the stem 7, while the locking means can be constituted by a
locking ring 12.

Moreover, the connecting element 4 rigidly rotationally supports
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means for engaging a respective abutment portion supported by the wheel
3a.

Merely by way of example, the engagement means, as shown in the
figures, can be constituted by at least one contoured profile 9; in this case,
the abutment portion supported by the wheel 8 is constituted by an abutment
profile 10 that is shaped so as to match the contoured profile 9.

Conveniently, the contoured profile 9 is constituted by a polygonal
profile, which is optionally star-shaped, as clearly shown for example in
Figure 10, so as to allow effective mating of the surfaces.

Of course, the abutment profile 10 is also shaped complementarily
with respect to the contoured profile 9 and is accordingly constituted by a
through opening that is also complementarily star-shaped.

The contoured profile 9 is arranged between the screw element 5 and
the first thread 8. Conveniently, the connecting element 4 is further
associated with an abutment ring 11 which, when the screw element 5 is
fully engaged with the female thread element 6, is designed to rest against
the end surface (which during use lies on a substantially vertical plane) of
the hub 2.

However, the abutment ring 11 can be formed monolithically with the
connecting element 4 or, as shown in Figures 10 to 12, as a separate part. In
this last case, it is however convenient to provide, at the connecting element
4, an annular locator profile for said abutment ring 11.

With reference to the embodiment shown in Figures 13 and 14, one
can see that the contoured profile 9 can be constituted by a plurality of
circumferential portions 20, between which respective radially protruding
portions 21 are interposed. Conveniently, the protruding portions 21 are
angularly spaced. Likewise, the abutment profile 10 is constituted by a
corresponding number of circumferential portions, between which recesses
22, shaped complementarily with respect to the protrusions 21, are

interposed.
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However, there is nothing that prevents the provision of the recesses
at the contoured profile 9 and of the protrusions on the abutment profile 10.

Conveniently, it is further possible to provide a shoulder 23 that is
designed to abut against an abutment portion 24 supported by the wheel.

Reverting now to another embodiment shown in Figures 15 and 16, it
is possible to notice that the contoured profile 9 (and likewise the abutment
profile 10) are constituted by an alternating sequence of protrusions and
recesses that lie substantially along a circumference.

As already mentioned earlier, locking of the wheel 8a to the
connecting element 4 is ensured by way of locking means such as a locking
ring 12.

In order to allow the locking ring 12 to stay engaged with the first
thread 8 (when the wheel needs to be kept rigidly coupled to the hub 2),
means are provided for keeping the locking ring 12 in locked position.

Such means for keeping in locked position can be constituted, as
clearly shown in the figures, by a pin 13, which has two elastically
deformable arms 13a that support, at their respective terminal portions,
prongs 13b that are designed to be inserted within openings or engagement
holes 14 supported by the stem 7.

According to a preferred embodiment, the contoured profile 9 tapers
towards the stem 7 so as to ensure easier centering of the wheel and at the
same time increase contact between the contoured profile 9 and the
abutment profile 10 supported by the wheel 8.

Conveniently, the first thread 8 and the thread supported by the
threaded element 5 are oppositely orientated.

In particular, the thread supported by the threaded element 5 is a left-
handed thread, so as to prevent unscrewing that might occur during startup,
while the first thread 8 can be advantageously a right-handed thread.

As clearly shown in Figures 11 and 12, the connecting element 4 can

be provided with means for preventing unscrewing, which can be
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8
constituted for example by at least one radially deformable wing 15 that
protrudes from the threaded element 5 on the opposite side with respect to
the stem 7.

Conveniently, as shown in the figures, the deformable wing 15 has an
annular extension.

Once the threaded element 5 has been screwed onto the female thread
6 supported by the hub 2, the wing 15 is deformed radially (outwardly), as
clearly shown in Figure 12, so as to prevent unscrewing of the threaded
element 5 from the female thread 6.

According to a further aspect, the present invention provides a device
for locking a hub 2 to an axle shaft 100.

In particular, such locking device provides on the hub 2, at a terminal
portion thereof that is designed to be locked to the respective axle shaft 100,
a threaded portion 101 that is connected to the remaining body of the hub by
a frustum-shaped portion 102, whose diameter increases gradually from the
threaded portion 101 towards the body of the hub.

At the threaded portion 101 and, optionally at the frustum-shaped
portion 102, there are at least two longitudinal slots 103, which form two or
more axially deformable longitudinal wings 104.

The locking device further comprises a coupling nut 105, which
supports a coupling female thread 106 that is designed to engage the
threaded portion 101 and a smooth (optionally slightly frustum-shaped)
portion 107 that is designed to be associated with the frustum-shaped
portion 102.

It is evident that by screwing the coupling nut 105 onto the threaded
portion 101, deformation of the longitudinal wings 105 is ensured and
therefore locking of the hub 2 on the axle shaft 100 is also ensured.

The presence of the frustum-shaped portion 102 (and of the respective
smooth portion 107) on the coupling nut 104 allows, during use, to prevent

unscrewing of the coupling nut 104 from the threaded portion 101 due to the
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friction produced between the two smooth surfaces.

Operation of the invention is clearly evident from what has been
described above.

Once the connecting element 4 has been optionally anchored to the
hub 2 (optionally by deforming the wing 15), if it is necessary to mount the
wheel 8a it is sufficient to insert its abutment profile 10 within the stem 7
and then make it engage the contoured profile 9 (optionally in abutment
against the shoulder 23).

At this point, it is sufficient, for example by means of any suitable
wrench, to screw the locking ring 12 onto the first thread 8 and insert the
pin 13 to prevent loosening of the locking ring 12.

Removing the wheel 8a is also a quick and straightforward operation,
since it is sufficient to unscrew the locking ring 12 after removing the pin
13.

It has been shown that a wheel fixing device particularly for go-karts
and similar vehicles, according to the invention, fully achieves the intended
aim and objects.

The characteristics that are indicated as advantageous, convenient or
the like may also be omitted or replaced with equivalents.

All the details may further be replaced with other technically
equivalent elements.

For example, the means for anchoring the connecting element 4 to the
hub 2 can be constituted by a plurality of screws that can engage within
respective female threads that are advantageously evenly angularly spaced
and are supported by the end surface of the hub 2. In this case, the abutment
ring 11 can be thicker in order to allow to optionally sink the heads of the
screws within the thickness.

The materials and the dimensions and shapes may be any according to

requirements.
The disclosures in Italian Patent Application No. VR2003A000024 from
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CLAIMS

1. A wheel fixing device, particularly for go-karts and similar
vehicles, characterized in that it comprises a hub (2) coupleable to an axle
shaft (100) and associable, at a substantially terminal portion, with a
connecting element (4) that comprises at least one stem (7) provided with at
least one retaining portion (7a) and means (9) for engaging a respective
abutment portion (10) supported by a wheel, said fixing device comprising
locking means (12) adapted to engage said retaining portion (7a) in order to
fix said wheel to said hub.

2. The fixing device according to claim 1, characterized in that said
stem (7) lies substantially along the rotation axis of said hub (2) and said
retaining portion (7a) comprises a first thread (8) that is supported by said
stem (7), said locking means comprising a locking ring (12) that is designed
to engage said first thread (8).

3. The wheel fixing device according to one or more of the preceding
claims, characterized in that said engagement means (9) comprise at least
one contoured profile that is supported by said connecting element (4) and
said respective abutment portion (10) comprises an abutment profile that is
rigidly coupled to said wheel, is shaped so as to match said contoured
profile, and is adapted to engage said contoured profile.

4. The fixing device according to claim 1, characterized in that said
hub (2) and said connecting element (4) are formed monolithically.

5. The wheel fixing device according to one or more of the preceding
claims, characterized in that said connecting element (4) comprises means
for anchoring to said hub (2) which comprise at least one screw-and-nut
coupling.

6. The wheel fixing device according to one of more of the preceding
claims; characterized in that said at least one screw-and-nut coupling
comprises a threaded element (5) that is supported by said connecting
element (4) and a female thread portion (6) that is formed on said hub.
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7. The fixing device according to one or more of the preceding
claims, characterized in that said connecting element (4) comprises means

for preventing unscrewing of said threaded element from said female thread.

8. The fixing device according to one or more of the preceding
claims, characterized in that said means for preventing unscrewing comprise
at least one radially deformable wing (15) that protrudes from said threaded
element (5) on the opposite side with respect to said stem (7).

9. The fixing device according to one or more of the preceding
claims, characterized in that said connecting element (4) comprises an
abutment ring (11) that is designed to engage by abutment against the end
plane of said hub.

10. The fixing device according to one or more of the preceding
claims, characterized in that said contoured profile (9) has a polygonal
profile.

11. The fixing device according to one or more of the preceding
claims, characterized in that said polygonal profile is star-shaped.

12. The fixing device according to one or more of the preceding
claims, characterized in that said contoured profile (9) comprises a plurality
of circumferential portions (20) between which respective radially
protruding and angularly spaced portions (21) are interposed, said abutment
profile (10) comprising respective circumferential portions between which
recesses (22) shaped complementarily with respect to said protrusions are
interposed.

13. The fixing device according to one or more of the preceding
claims, characterized in that said contoured profile (9) comprises an
alternating sequence of protrusions and recesses that lie substantially along
a circumference.

14. The fixing device according to one or more of the preceding
claims, characterized in that it comprises means for retaining said ring (12)

in the locked condition.
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15. The fixing device according to one or more of the preceding
claims, characterized in that said means for retention in the locked position
comprise a pin (13) engageable within abutment seats formed in said stem.

16. The fixing device according to one or more of the preceding
claims, characterized in that said means for retention in the locked position
comprise a nut for preventing unscrewing.

17. The fixing device according to one or more of the preceding
claims, characterized in that said first thread (8) and the thread formed on
said threaded element (5) have opposite winding directions.

18. The fixing device according to one or more of the preceding
claims, characterized in that said contoured profile (9) tapers towards said
stem (7).

19. A device for locking a hub (2) to an axle shaft (100),
characterized in that said hub comprises, at a terminal portion thereof that is
designed to be locked to said axle shaft (100), a threaded portion (101) that
is connected to the hub body by a frustum-shaped portion (102), said
threaded portion (101) and said frustum-shaped portion (102) having at least
two longitudinal slots (103) that form axially deformable longitudinal wings
(104), said locking device comprising a coupling nut (105) that internally
supports a female thread (106) for coupling that is designed to engage said
threaded portion (101).

20. The locking device according to claim 19, characterized in that
said coupling nut (105) is provided internally with a smooth portion (107)
that is designed to engage said frustum-shaped portion (102) as a
consequence of screwing of said coupling nut (105) onto said threaded
portion (101).

21. The locking device according to claim 20, characterized in that
said smooth portion (107) is frustum-shaped.
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