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The light alloy wheel assembly for motor vehicles comprises a rim (2) including: a channel (4) designed to house a tire (G), a central
flange (5) for fixing the rim (2) to a motor vehicle hub (M), a connection structure (6) with disc or spokes between the flange (5) and
the channel (4), a false hub (3) designed to be fixed on the hub (M) and to allow fixing thereon of the flange (5), first means

(10, 11, 12) of tightening and centering the false hub (3) on the hub (M), and second means of tightening and centering of the
flange (5) on the false hub (3). The second tightening and centering means comprise: a plurality of centering pins (21) on the false
hub (3), a corresponding plurality of bores (22) on the flange (5), a central threaded pin (23) formed on the false hub (3), a
corresponding central bore (24) formed In the flange (5), a nut (25) designed to be screwed on the threaded pin (23), and a striker

seat (26) for the nut (25) formed on the flange (5) around the central bore (24). Such a wheel assembly permits mounting of a
single-nut wheel on the hub of any motor vehicle.
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The light alloy wheel assembly for motor vehicles comprises
a rim (2) including: a channel (4) designed to house a tire (G), a
central flange (5) for fixing the rim (2) to a motor vehicle hub (M), a
connection structure (6) with disc or spokes between the flange (5) and
the channel (4), a false hub (3) designed to be fixed on the hub (M)
and to allow fixing thereon of the flange (5), first means (10, 11, 12) of
tightening and centering the false hub (3) on the hub (M), and second
means of tightening and centering of the flange (5) on the false hub
(3). The second tightening and centering means comprise: a plurality
of centering pins (21) on the false hub (3), a corresponding plurality of
bores (22) on the flange (5), a central threaded pin (23) formed on the
false hub (3), a corresponding central bore (24) formed in the flange
(5), a nut (25) designed to be screwed on the threaded pin (23), and
a striker seat (26) for the nut (25) formed on the flange (5) around
the central bore (24). Such a wheel assembly permits mounting of a
single-nut wheel on the hub of any motor vehicle.
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"Light alloy wheel assembly for an automobile"”
DESCRIPTION
Field of the Invention

The  present invention relates to a 1light-alloy
automobille-wheel assembly.

Background art

It is known that light alloy wheels are not always the
first equipment of an automobile. Indeed, very often
alloy wheels are mounted in replacement of the standard
steel wheels. There 1s also a rather broad market,
especlially for high-performance <cars, in which the
original light alloy wheels are replaced with others of a
more refined design.

The maker of alloy wheels must therefore provide his
products to meet the dimensional requirements imposed by
the various automobiles.

In addition to the two basic dimensions consisting of the
diameter and width of the wheel, a measurement which must
be taken into consideration with the greatest at:.tention
1s the distance between the striker surface of the wheel
on the hub and the median plane of the wheel. Even for
the same diameter and width, wheels of different cars
often differ in said distance.

To meet the various requirements, the wheel maker is thus
forced to provide and keep in store a very broad range of
wheels. This is particularly costly for large-diameter
wheels designed for high-performance sports cars. In
this case, the design refinement of the cars makes it
necessary for practically each car type to have its
specific wheel. In addition, each wheel has a rather
high value. Finally, the quantities of such cars in
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existence and hence the market for their wheels are of

course very limited.

There 1is thus the problem of providing a wheel assembly
which can be used on several automobiles.

There are known (FR—-A-1549438, GB-A-2080745) adapters
which permit mounting the spare wheel of a motor vehicle
on the hub of a trailer having couplings different from
those of the automobile. These adapters comprises an
intermediate disc with bores designed for fixing on the
studs of the trailer hub and with studs designed for
fixing of the motor vehilicle wheel.

There is also known (GB~-A-577095) a wheel for
agricultural tractors provided in two parts, i.e. an
external part made in various sizes and forms to be able
to carry various tires or special rims, and an internal
portion which can also be made in various sizes and forms
suited for mounting on different hubs. The two parts are
coupled together by means which ensure their
interchangeability.

In addition, among 1light alloy wheels, wheels whose
design resembles the single-nut wheels used 1in
competition, i.e. wheels having a single central fixing
nut in place of the normal four or five nuts, are much
more appreciated due to their sporty appearance.
Naturally these are not truly single-nut wheels. Indeed,
their central 'nut' 1is merely a shaped cap covering the
normal fixing nuts.

Brief Description of the Invention

The problem underlying the present invention is thus to
provide a wheel assembly comprising a single-nut fixing
system which could be readily used on any motor vehicle.
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Consequently, the present invention relates to a light-
alloy automobile-wheel assembly comprising a rim
including:

- a channel designed to house a tire,

= a central flange for fastening the rim to a motor
vehicle hub,

= a connection structure with disc or spokes
between the flange and the channel,

~ a false hub designed to be fixed on the hub and
allow fixing thereon of the flange,

~ first means of tightening and centering the false
hub on the hub,

= second means of tightening and centering cof the
flange on the false hub,
characterized in that the second tightening and centering
means comprilse:

- a plurality of centering pins on the false hub,

- a tapered external surface on each of the
centerilng pins,

- a corresponding plurality of bores in the flange,

- a bush between each of the pins its respective
bore, said bush having a tapered internal surface with
taper corresponding to that of the external surface of
the centering pins,

- a central threaded pin formed on the false hub,

= a corresponding central bore formed 1n the
flange,

= a nut designed to be screwed on the threaded pin,
and

- a striker seat for the nut formed on the flange

around the central bore.

Such a wheel assembly permits mounting of a truly single-
nut wheel on the hub of any motor vehicle.

With such a wheel assembly the differences exilsting
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petween various automobilles 1n the distance between the
striker plane on the hub and the median plane o¢f the
wheel are compensated for by the false hubs. In
practice, for the same width and diameter, only one
single-nut rim 1s provided and 1s mounted on the various

automobilles using different false hubs for each car.

The need to produce and keep in storage specific products
for each automobille 1s limlted to only the false hub and
not to the rim (always for the same given dilameter and
width) with obvious economical advantages due to the much

lower cost of the false hub 1n comparison with the rim.

Moreover, this type of coupling helps transmission of the
torque between the false hub and the rim also through the
pins and removal of the rim from the false hub. Indeed,
the tapered coupling allows transfer of high 1loads

without risk of locking.

Preferably, an elastic action 1s provided on the bush 1n
the sense of expelling the pin and hence helping
separation of the rim from the false hub. In a first
embodiment, the bush comprises a ring portion and at
least two segments integral with the ring portion and
separate from each other and in said segments there beilng
formed the tapered internal surface and sald segments
being- bendable elastically 1in relation to the ring
portion. In a second, preferred, embodiment, the bush 1s
slidingly engaged in the bore on the flange, a spring
being provided on the bottom of the bore to urge the bush
outwardly, a blocking ring béing provided on the mouth otf
the bore to keep the bush within the bore.

The bush - in the first embodiment - or the spring - 1n
the second embodiment - can be fabricated from suiltable
b
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elastic materials, preferably stainless spring steel.
Thls material has proven perfectly suited both as to its
mechanical characteristics and its aging resistance.

Advantageously the rim comprises an annular groove in the
wall of the central bore to give an elastic yielding to
the rim under the tightening effect of the nut. This
helps greatly to prevent loosening of the nut.

Brief Description of Drawings

A detailed description of an embodiment of the present
invention 1s given below with reference to the annexed
drawings wherein:

FIG. 1 shows a cross section view of a wheel assembly in
accordance with the present invention, and

FIG. 2 shows an exploded cross section view of the wheel
assembly of FIG 1.

FIG. 3 1s a perspective view of a bush of the wheel
assembly of FIG. 1, partly sectioned.

FIG. 4 1s an exploded cross section of a detail of the
wheel assembly of FIG. 1, showing a different embodiment
for the bush.

FIG. 5 1s a cross section corresponding to FIG.4, with
the elements in assembled condition.

Detailed Description of a Preferred Embodiment

In the figures, 1 indicates a light alloy wheel assembly
in accordance with the present invention designed to be
mounted on a hub M of an automobile.

Typically, the hub M 1is integral with a braking unit such
as a disc D and a caliper P which are illustrated in the

SUBSTITUTE SHEET (RULE 26)
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figures to better show the encumbrances around the hub M.
The hub M has a striker surface B which can be made
optionally on the brake disk D which 1n this case 1is
intended to be an integral part of the hub M.

A wheel mounted correctly on the hub M must have the
median plane X very accurately positioned in relation to

the striker surface B. In other words, the distance
between the striker surface B and the plane X 1is a
specific characteristic of each automobile (or better
each hub, since it can be different between hubs of the
same automobile) which is defined |here as the
characteristic distance of the hub DCM. The value of DCM
is positive when (as in the figures) the plane X is
further inward of the automobile than the surface B while
it is negative in the contrary case.

The wheel assembly 1 comprises a rim 2 and a false hub 3.

The rim 2 1s provided 1in 1light alloy by casting (in
earth, in a mold, by 1njection or pressure die-casting)
of a suitable alloy, normally aluminum based. It
comprises a channel 4, a central flange 5 and a
connection structure 6 Dbetween the channel and the
flange.  These three parts can be made 1i1n one piece in
the same casting or can be manufactured separately and
then assembled with screw-bolts or equivalent.

The channel 4 is designed to house a tire G and is the
element which defines the width and diameter of the

wheel. The connection structure 6 1s normally with
spokes (as in the case illustrated) but can also be with

disc with optional 1lightening and ventilation bores or
openings.

The central flange 5 1s provided with a striker surface
7. The distance between the striker surface 7 and the
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median plane of the wheel X 1is defined here as the
characteristic distance of the wheel DCR. The value of

DCR 1is positive when (as in the figures) the plane X is
further i1nward of the automobile than the surface 7 while
1t 1s negative in the opposite case.

The false hub 3 1is provided of forged steel. It
comprises a first striker surface 8 designed for resting
against the striker surface B of the hub M and a second
striker surface 9 designed for resting against the
striker surface 7 of the flange. All the striker
surfaces B, 7, 8 and 9 have a basically annular form
optionally broken 1in sections for the necessity of
housing tightening and centering elements which are
illustrated below.

The distance between the striker surfaces 8 and 9 of the
false hub 3 1s a characteristic magnitude of the false
hub 3 and 1s defined here as the interface thickness SI.

For correct positioning of the wheel assembly 1 on the
automobile the following relationship must be true:

DCM = DCR - SI

As seen, the variation of the value of DCM between
different automobiles can be compensated for entirely by
SI, holding DCR constant, provided DCR is great enough,
since SI cannot be negative but must be greater than a
minimum value imposed by structural requirements. To
achieve this, DCR must be greater than a predetermined
value and selected so as to be sufficiently greater than
the maximum value of DCM among the installations expected
for a certain wheel assembly. The value of DCM will
obviously be different depending on the diameter and
width of the rim 2 which identify the family of
automobiles on which the wheel assembly 1 can be mounted.

SUBSTITUTE SHEET (RULE 26)
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The value of SI must be greater than a minimum value,
typically 30mm, to ensure mechanical strength of the
false hub.

The above conditions being observed, the wheel assembly 1
designed for a specific automoblle 1s made up of a rim 2
(the same for all automobiles having equal width and
diameter of the channel 4) and a false hub 3 specific for
each automobile.

The wheel assembly 1 then 1includes first means of
tightening and centering to anchor the false hub 3 to the
hub M and second means of tightening and centering to
anchor the flange 5 of the rim 2 on the false hub 3.

The first tightening means <comprise a plurality
(typically from 3 to 5) of through bores 10 formed in the
false hub 3 and a corresponding plurality of hexagonal
head screw-bolts 11 designed to be inserted in the
through bores 10 and then screwed into the threaded bores
F formed 1n the hub M. The screw-bolts 11 rest on
respective seats 12 formed i1n the false hub 3 around the
bores 10. The seats 12 have a tapered form like the
lower parts of the screw-bolts 11 so as to effectively
ensure tightening and centering.

The second tightening means comprise a plurality of
centering pins 21 fixed on the second striker surface 9
of the false hub 3, a corresponding plurality of bores 22
in the striker surface 7 of the flange 5, a threaded
central pin 23 formed on the false hub 3, a corresponding
through central bore 24 formed in the flange 5, a nut 25
designed to be screwed on the threaded pin 23, and a
striking seat 26 for the nut 25 formed on the flange 5
around the central bore 24.

The seat 26 can be flat or (as illustrated in the
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figures) tapered in form like the lower part of the nut
25 so as to ensure effectively both tightening and
centering. To avert in all cases loosening of the nut 25
there 1s provided a central screw-bolt 27 inserted in a
seat 28 1n the nut 25 and screwed into a respective bore
29 in the false hub 3. A disc 30 is fixed on the nut 25
to cover the screw~bolt 27 and the seat 28.

The pins 21 are preferably two in number and arrénged
asymmetrically so as to ensure correct positioning in the
mounting of the rim 2.

The second tightening means comprise also between each
pin 21 and each bore 22 bushes 31 provided of stainless
spring steel. The centering pins 21 comprise a tapered
external surface 32 while the bushes 31 comprise a
tapered internal surface 33. The two tapered surfaces 32
and 33 have the same taper.

According to the embodiment of Figures 1 to 3, each bush
31 comprises a ring portion 34 and some (at least two,
better four as shown) segments 35 which are integral with
the ring portion 34 and spaced from one another. The
tapered internal surface 33 is formed on said segments
35. Each segment 35 1s bendable elastically in relation
to the ring portion 34.

Each bush 31 1s mounted in the respective bore 22 with
the segments 35 turned inward and the ring portion 34
turned outward. Externally, both the ring portion 34 and
the totality of the segments 35 have a substantially
cylindrical form and are housed in respective cylindrical
zones of the bores 22.

According to the preferred embodiment shown in Figures 4
and 5, each bush - numbered 131, to distinguish over the
other bush 31 described above - has a rigid tubular body
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WO 95/05291 PCT/EP94/02596

10

15

20

25

30

2169842

- 10 -

with an external cylindrical surface 132 and an internal
tapered surface 133. Each bush 131 1s slidingly mounted
in a cylindrical bore 122 of the flange 5, such bore 122
having a diameter just a little wider than the external
diameter of the bush 131, to allow sliding engagement. A
cup spring 134 is placed at the bottom of the bore 122
and elastically urges the bush 131 outwardly; a locking
ring 135 is forcedly mounted 1n a seat 136 on the mouth
of the bore 122 to keep the bush 131 within the bore 122.

The rim 2 comprises also an annular groove 36 formed in

the flange 5 inside the bore 24 and substantially behind
the striker seat 26 of the nut 25.

During use, the torque (motive and/or braking) is
transmitted between the hub M and the false hub 3 by
friction between the striker surfaces B and 8 thanks to
the tightening effect of the nuts 11. Substantially no
torque 1is transmitted directly from the nuts by
entrainment.

Between the false hub 3 and the rim 2 on the other hand a
significant part of the torque 1s transmitted from the
pins 21 by entrainment. The tapered coupling between the
surfaces 32 and 33 (or 133) ©permits obtaining
simultaneously that there be no play during transmission
of the torque and no forcing during removal of the rinm.
The first characteristic avoids setting up of minor
relative slipping between the rim 2 and the false hub 3
which would cause wear of the rim 2, which 1is made of
soft material. The second characteristic avoids that the
rim 2 remain jammed on the false hub 3 and practically
impossible to remove except 1n a shop with the use of
special equipment.

Removal of the wheel, i.e. disengagement of the flange 5
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from the false hub 3, 1s helped by the elastic action on
the bush 31 or 131.

After the wheel 1s 1nstalled and with the nut 25
tightened on 1its seat 26 the groove 36 facilitates
5 elastic crushing deformation of the flange 5 of the rim
2. The elastic thrust reaction consequent upon this
deformation 1s a substantial obstacle to loosening of the
nut 25. This makes substantially superfluous the
presence of the screw 27 which however can be kept.
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CLAIMS

1. Light alloy wheel assembly for motor vehicles
comprising a rim (2) including:

= a channel (4) designed to house a tire (G),

- a central flange (5) for fixing the rim (2) to a
hub (M) of the motor vehicle,

= a connection structure (6) with disc or spokes
between the flange (5) and the channel (4),

- a false hub (3) designed to be fixed on the hub
(M) and to allows fixing thereon of the flange (5),

= first means (10,11,12) of tightening and
centering the false hub (3) on the hub (M), and

- second means of tightening and centering of the
flange (5) on the false hub (3),
characterized 1in that the second tightening and centering
means comprise:

- a plurality of centering pins (21) on the false
hub (3),

—~ a tapered external surface (32) on each of the
centering pins (21),

= a corresponding plurality of bores (22; 122) on
the flange (5),

- a bush (31; 131) between each of the pins (21)
1ts respective bore (22; 122), said bush (31; 131) having
a tapered 1internal surface (33; 133) with taper
corresponding to that of the external surface (32) of the
centering pins,

- a central threaded pin (23) formed on the false
hub (3),

- a corresponding central bore (24) formed 1n the
flange (5),

= a nut (25) designed to be screwed on the threaded
pin (23), and

- a striker seat (26) for the nut (25) formed on
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the Tlange (5) around the central bore (24).

Wneel assembly 1in accordance with claim 1 in which
the bush (31) comprises a ring portion (34) and at least
two segments (35) integral with the ring portion (34) and
separated from each other and in said segments (35) there
peing formed the tapered internal surface (33) and said

segments (35) belng elastically bendable in relation to
the ring portion (34).

3. Wheel assembly 1in accordance with claim 2 in which

the bush (31) is provided of stainless spring steel.

4. Wheel assembly 1n accordance with claim 1 1in which
the bush (131) 1is slidingly engaged in the bore (122) on
the flange (5), a spring (134) being provided on the
bottom of the bore (122) to urge the bush (131)
ocutwardly, a locking ring (135) being provided on the
mouth of the bore (122) to keep the bush (131) within the
bore (122).

>. Wheel assembly 1in accordance with claim 4 in which

the spring 1s a cup spring (134).

6. Wheel assembly in accordance with claim 1 in which
the rim (2) comprises an annular groove (36) made in the
wall of the central bore (24) to give an elastic yielding
to the rim (2) under the tightening effect of the nut
(25).
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