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(57) Abstract: Device for raising and lowering a spare wheel (R)
of a vehicle to and from its horizontal storage position outside
the vehicle, comprising: an actuation device (14); a flexible cable
(16) co- operating with the actuation device (14); an engagement
member (18, 85) fixed to one end of the flexible cable (16); a
transmission member (22, 78) fixed with respect to the structure
(12) of the vehicle and having a substantially cylindrical shape,
arranged along its own longitudinal axis. The tlexible cable (16)
co-operates with a curved outer surface (24) of the transmission
member (22, 78), from which the flexible cable (16) is deviat-
ed around the transmission member (22, 78). The engagement
member (18, 85) comprises a bar (34, 83) with its horizontal ax-
is fixed to one end of the flexible cable (16). A fixed transverse
seat (30, 76) is obtained on top of the transmission member (22,
78), and the bar (34, 83) is adapted to engage into the tixed trans-
verse seat (30, 76) for stable anchorage of the wheel (R) to the
structure of the vehicle (12) when the wheel is in the complete-
ly raised position. The actuation device (14) includes: a toothed
wheel (44) co-operating with the flexible cable (16), and a worm
screw (45) for turning the toothed wheel (44). The actuation de-
vice (14) is configured for generating friction that will prevent
the spare wheel (R) from going down when the bar (34) is not
engaged in the fixed transverse seat (30).
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Title: DEVICE FOR RAISING AND LOWERING A SPARE WHEEL OF A VEHICLE,
HAVING AN IMPROVED ACTUATING DEVICE
DESCRIPTION

The present invention relates to a device for raising and
lowering a spare wheel of a vehicle.

In vehicles equipped with a big spare wheel, such as, for
example, vans, all-terrain vehicles and the 1like, the spare
wheel 1s typically positioned externally under the rear luggage
compartment of the vehicle. Generally, the spare wheel 1is
arranged horizontally near the rear bumper of the vehicle. In such
cases, since these spare wheels are dquite big and heavy, the
vehicle 1s equipped with a device that allows raising and
lowering the spare wheel. The devices known in the art include
a manually controlled actuation device, by means of which the
user can control, via a flexible cable, the raising and
lowering of the wheel. For safety reasons, such devices must also
include a retaining system for firmly retaining the wheel in the
raised position.

One example of such devices is described in European patent no. EP
2142422 Bl granted to the present Applicant. However, one drawback
of such a device lies in the fact that, if the engagement member
accidentally comes out of the seat of the transmission member,
there is a risk that the spare wheel might dangerously come out
of its housing and go down.

The present invention aims at providing a device for raising and
lowering a spare wheel of a vehicle which can overcome the
drawbacks of the prior art, and which can be manufactured in a
simple and economical manner.

According to the present invention, this object is achieved through
a device having the features set out in claim 1.

The features and advantages of the device according to the present

invention will become apparent 1in the 1light of the following
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detailed description, which is provided merely by way of non-
limiting example with reference to the annexed drawings, wherein:
- Figures 1, 2 and 3 are schematic side views showing a first
embodiment of the device according to the present invention in
three different operating positions;

- Figures 4, 5, 6 and 7 are more detailed perspective views of
the part indicated by arrow V in Figure 1, showing the wheel
raising sequence;

- Figure 8a is an exploded view of an actuation device indicated
by arrow VIII in Figure 1;

- Figure 8b is an exploded bottom view of some parts of the
actuation device;

- Figure 8c¢ 1is a bottom view of some parts of the actuation
device;

- Figures 9, 10 and 11 are perspective views showing a
second embodiment of the device according to the present
invention in three different operating positions; and

- Figure 12 is a perspective view of a further embodiment of
the solution shown in Figures 9-11.

With reference to Figure 1, numeral 10 designates a device for
raising and lowering a spare wheel R of a vehicle. In Figure 1,
numeral 12 generically indicates the fixed structure of the
vehicle. In the example schematically shown in the drawings, the
fixed structure 12 is, for example, the bottom wall of the rear
luggage compartment of the vehicle.

The device 10 according to the present invention comprises an
actuation device 14 housed, for example, inside the luggage
compartment. As will Dbe further described Dbelow, the
actuation device 14 provides control over the motion of a
flexible cable 16, through which it is possible to control the
raising and lowering of the wheel R. The flexible cable 16 is

fixed, at one end thereof, to an engagement member 18 fitted with
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a part 20 that is so shaped as to engage into a central hole of
the rim C of the wheel R.

With particular reference to Figures 4 to 7, the device 10
comprises a transmission member 22 fixed with respect to the
structure 12 of the vehicle. The transmission member 22 consists
of a body, conveniently a metal body, substantially cylindrical
in shape and arranged along a horizontal axis, with a curved
outer surface 24 and two flat and parallel front surfaces 26. A
groove 1is formed on the curved surface 24 for guiding the
flexible cable 16. The transmission member 22 has a top
surface 30 acting as a seat for retaining the engagement member
18 in the raised position. The transmission member 22 can, for
example, be secured to a base 32, which in turn is secured to the
bottom surface of the horizontal bottom wall 12 of the luggage
compartment. The base 32 may have a hole, through which the
flexible cable 16 extends.

As can be seen 1in Figures 4, 5 and 6, the cable 16 co-operates
with the curved, or arched, outer surface 24 (in particular, with
the guide 28) of the transmission member 22, from which the cable
16 is deviated, conveniently by approximately 90 degrees, around
the transmission member 22.

With reference +to Figures 4-7, the engagement member 18
comprises a horizontal ©bar 34, preferably shaped as a
cylindrical pin having a circular cross-section. The bar 34 is
fixed, at 1ts two opposite ends, to two elongated plates 36
extending 1in the wvertical direction. At their lower end, the
elongated plates 36 are fixed to a second bar (not shown), which
is centrally fixed to the part 20 (Figures 1-3) used for
engaging the rim C of the wheel R. The upper bar 34 of the
engagement member 18 is fixed to the lower end of the flexible
cable 16 in a middle position between the two elongated plates

36.
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Still with reference to Figqures 4 to 7, the device according to
the present invention is advantageously equipped with an
orientation member 38 for automatically orienting the engagement
member 18 with respect to the transmission member 22 as the
wheel 1is raised. The orientation member 38 preferably consists
of a metal member shaped substantially like a pin and secured
under the transmission member 22. The orientation member 28
extends downwards and is comprised between two planes passing
through the front ends 16 of the transmission member 22. In the
illustrative embodiment shown in the drawings, the orientation
member 38 1s secured to the Dbottom surface of the
transmission member 22 by means of an appendix 40 welded to
both the orientation member 38 and the transmission member 22.
With reference to Figures 8a-c, the actuation device 14 comprises:
a toothed wheel 44 co-operating with the flexible cable 16, and a
worm screw 45 for turning the toothed wheel 44. The actuation
device 14 is configured for generating friction that will prevent
the wheel R from going down when the bar 34 is not engaged in
the fixed transverse seat 30. Thus, should the bar 34
accidentally disengage from the seat, the wheel R will not go
down so far as to create a dangerous condition, which would
otherwise arise if full descent were allowed. Furthermore,
the actuation device 14 concurs in keeping the bar 34 engaged
in the fixed transverse seat 30. Conveniently, the actuation
device 14 supports the wheel R in static and dynamic conditions.
Preferably, friction is mainly generated between the worm screw 45
and the toothed wheel 44.

The toothed wheel 44 and the worm screw 45 are rotatably mounted
inside a casing, in particular formed by a pair of half-shells 41,
42.. The worm screw 45 can be made to turn about its own axis by
means of a wrench, preferably the same wrench as the one used for

screwing and unscrewing the wheel bolts. In particular, the axis
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of rotation of the toothed wheel 44 is perpendicular to that of
the worm screw 45. In the example, the toothed wheel 44 is of the
helical type.

By turning the worm screw 45, the user turns the toothed wheel 44,
which, by mechanically engaging with the flexible cable 16, will
wind or unwind said cable 16, thereby raising or lowering the
wheel R. The wheel R can thus be brought into its seat in the
completely raised storage position.

Conveniently, an anti-theft bushing 64 and an associated gasket 65
are mounted at one end of the worm screw 45. A radially protruding
portion or edge of the bushing 64 and/or of the gasket 65 is
housed and held in position in a respective seat of the casing.

As shown in particular in Figures 1 to 6, the flexible cable 16
is a helical flexible cable. Such a cable has, on its outer
surface, a metal wire wound in a helical fashion, fixed onto the
surface of a cable with inner strands. The flexible cable 16 can
slide within a guiding sheath (not shown), which is fixed with
respect to the structure 12. The sheath is preferably made as
described in TItalian patent application no. TO02006A000271 by
the present Applicant. This type of sheath 1s particularly
suitable for this application, because it allows the
transmission of high forces, as required for raising wheels
that may be as heavy as 40 Kg.

The outer surface of the cable 16 engages with a rotatable
engagement member 54 rotatably constrained and coaxial to the
toothed wheel 44, In particular, the rotatable engagement
member 54 comprises a helical gear 56 that meshes with the
helical outer surface of the cable 16. Therefore, the (winding
and unwinding) motion of the flexible cable 16 1is bound to the
rotation of the toothed wheel 44.

The cable 16 is held 1in meshing contact with the rotatable

engagement member 54, in particular the helical gear 56, by means
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of, for example, a fixed delimiting surface of the casing that
defines a compartment wherein the cable 16 can slide along a
trajectory where it remains in mesh with the rotatable engagement
member 54.

Figures 1 to 3 and 4 to 7 illustrate the sequence for raising
the wheel R.

Starting from the confiquration wherein the wheel R is down, e.d.
after replacement of a punctured tyre, the engagement device 18 is
engaged with the rim C of the wheel R with the wheel R lying on
the ground in the horizontal position. The actuation device 14 is
then operated in the wheel raising direction. The wheel will
thus be raised in the direction indicated by arrow 60 in Figure 1,
with the terminal tract of the flexible cable 16 extending in
the vertical direction, tangent to the curved surface 24 of
the transmission member 22. The engagement member 18 will
have a generic orientation relative to a vertical axis.

With reference to Figure 4, as the wheel R is raised farther,
the bar 34 (generically oriented with respect to a vertical axis)
comes in contact with the orientation member 38. As the motion
of the flexible cable 16 continues in the raising direction, the
tilted position of the orientation member 38 will cause the
upper bar 34 of the engagement member 18 to turn about a
vertical axis, as shown in Figures 5 and 6, until the bar 34
arranges itself with its own longitudinal axis parallel to the
longitudinal axis of the transmission member 22 (position of
Figure 6).

As the cable 16 continues to move in the raising direction, the
upper bar 34 will climb over the transmission member 22,
sliding on the curved surface 24 of the transmission member 22
until it engages into the seat 30 provided on the top part of the
transmission member 22. The seat 30 is slightly lower than the

top of the curved surface 24. As shown in Figure 7, the two
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elongated plates 36 of the engagement member 18 will arrange
themselves outside the transmission member 22, parallel to
the front surfaces 16 of the latter.

In the position in which the upper bar 34 is engaged in the seat
30, the engagement member 18 is held firmly in position by the
transmission member 22. This position corresponds to the one
shown in Figure 3, wherein the wheel R is held in the horizontal
position under the bottom surface 12. Preferably, in this
position the tyre of the wheel R is pressed against a number of
reference members 62 fixed to the bottom side of the wall 12.

In order to lower the wheel, the actuation device 14 is operated
in the opposite direction. The motion of the cable 16 in the
wheel lowering direction causes the upper bar 34 to disengage
from the transmission member 22. The thrust force of the
helical cable 16 is much higher than that of normal flexible
cables. This will allow pushing the bar 34 out of engagement with
the respective seat 30.

Preferably, the actuation device 14 comprises a clutch for
rotatably decoupling the rotatable engagement member 54 and the
toothed wheel 44 when the torque exerted by the worm screw 45 on
the toothed wheel 44 exceeds a threshold value. Preferably, the
clutch comprises:

- a movable friction member 50, associated with either the
toothed wheel 44 or the rotatable engagement member 54,

- a return means 49, preferably an elastic means such as a spring,
tending to push the friction member 50 against a friction surface
57 of either the rotatable engagement member 54 or the toothed
wheel 44, for the purpose of generating friction.

In particular, the friction member 50 1is associated with the
rotatable engagement member 54 and tends to abut on the friction
surface 57 of the toothed wheel 44.

A pair of friction members 50 are shown in the example, between
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which the return means 49 tends to push said friction members 50
outwards. In the preferred example, the return means 49 is an
elastic means working by compression.

The friction member 50 1s preferably slidable along a guided
trajectory. In particular, the rotatable engagement member 54
includes a channel 55, or guide, in which the friction member 50
can slide. Said channel 55 is formed in an upper portion 52 of the
rotatable engagement member 54. The channel 55 houses the return
means 49. In the illustrated example, when the friction member 50
is acting upon the friction surface 57, said friction member 50
protrudes at least partially from the channel 55. In particular,
the channel 55 is straight and intersects the axis of rotation of
the toothed wheel 44; in the example, the channel 55 is
perpendicular to the axis of rotation of the toothed wheel 44.

A pin 46 keeps the rotatable engagement member 54 coaxial to the
toothed wheel 44, while leaving them mutually free to rotate about
the common axis of rotation. A hole 48 in the pin 46 houses the
return means 49. In the illustrated example, the rotatable
engagement member 54 and the toothed wheel 44 are two distinct
parts; however, according to an alternative embodiment of the
invention, the rotatable engagement member 54 and the toothed
wheel 44 are made as one piece. In particular, the pin 46 is
rotatably constrained to the rotatable engagement member 54 and
rotatably unconstrained from the toothed wheel 44. For example,
the pin 46 has a portion (in the example, the medial portion)
having a polygonal (in the example, rectangular) cross-section
with reference to the axis of rotation of the toothed wheel 44,
sald cross-section being received in an aperture 53 with the same
shape, of the rotatable engagement member 54. In particular, that
portion of the pin 46 which has a cross-section is the one whereon
the hole 48 is formed. The upper part of the pin 46 is cylindrical

and is housed in a circular hole of the toothed wheel 44.
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With reference to Figure 8b, which shows some components of the
actuation device 14 viewed from below, the friction surface 57 is
provided on a radially internal circular surface of a cavity 58 of
the toothed wheel 44. 1In the drawing, the cavity 58 faces
downwards. The upper portion 52 of the rotatable engagement member
54 is at least partially inserted in the cavity 58. The channel 55
faces towards the friction surface 57. The friction members 50
abut on said friction surface 57 through the effect of the
repulsion force exerted by the return means 49 between them. In
particular, the friction member 50 has a friction face 51 adapted
to abut on the friction surface 57. For example, the friction
surface 57 and the friction members 50 have protrusions and
recesses that ensure a predefined coefficient of friction.
Therefore, by appropriately choosing this coefficient of friction,
and by selecting a suitable elastic constant for the return means
49, 1t 1is possible to determine when the clutch should come on
according to specific operating requirements. It is thus possible
to set the threshold torque, or limit torque, applicable to the
toothed wheel 44.

Thanks to the clutch, it is possible to prevent some parts of the
device o0of the invention from undergoing excessive mechanical
stress; in particular, it is possible to avoid excessive tension
of the cable 16, thereby reducing the risk of malfunctions. For
example, when the user, while putting the wheel R back into the
raised storage position, exerts too much torque (i.e. a torque
higher than the threshold torque of the clutch) on the worm screw
45, and hence on the toothed wheel 44, the clutch will come on.
When the clutch comes on, the friction members 50 will slide on
the friction surface 57, thereby allowing the toothed wheel 44 to
rotate relative to the rotatable engagement member 54. Therefore,
the toothed wheel 44 will slip relative to the rotatable

engagement member 54. When the torque exerted by the user returns
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below the threshold wvalue, the toothed wheel 44 and the rotatable
engagement member 54 will become mutually engaged again, thus
being rotatably constrained again about the common axis of
rotation.

A pair of cable gaskets 59 are located on the two apertures where
the flexible cable 16 runs in and out through the casing. In
particular, the cable gaskets 59 are interposed between the half-
shells 41, 42.

As can be easily understood, the device according to the present
invention allows holding the wheel R firmly 1in the raised
position, while providing a safety system against accidental
release of the bar 34 from the fixed transverse seat 30.

Figures 9, 10 and 11 show a second embodiment of the device
according to the present invention, which nevertheless requires no
modifications to the actuation device 14 as previously described
herein and illustrated in Figures 8a-c.

In this second embodiment, the device for raising a spare wheel
comprises a support bracket 70 made up of two rear plates 71 joined
by a crosspiece 72 and forming two backward-bent boards 73 lying in
the same plane and provided with holes 74 for fastening the bracket
70 and the entire device, which in turn is connected to the fixed
structure 12 of the vehicle (Fig. 1).

The backward-bent boards 73 extend vertically with respect to the
plates 75 provided with insertion grooves 76 and holes 77 for
fixing the transmission member 78. The latter is shaped like two
truncated cones having their minor bases coupled together to form a
groove 79 in the middle.

In the lower part, which extends from the transmission member 78,
there is an orientation member 80 in the form of a conical bumper.
A containment rod or bar 81 is also constrained to the rear plates
71 of the support bracket 70.

The engagement member 82 fixed to the flexible cable 16 consists of

10
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a horizontal bar 83 in the form of a cylinder having its ends 84
fixed to the upper ends of the sides 86 of the U-shaped plate 85.
The crosspiece 87 of the plate 85 supports and holds (through the
pin 92) the bell 88 for supporting the rim C of the wheel R (Fig.
1).

Two substantially C-shaped safety brackets 89 are also arranged
along, in particular welded to, the sides 86 of the U-shaped plate
85.

The device operates as follows.

Starting from the condition wherein the wheel is down (Fig. 1), the
flexible cable 16 is operated by means of the device 14 (Figs. 8a-
c) exactly as in the case of the first embodiment.

The cable pulls up the wheel R by means of the raising device 82
until the wheel arrives near the bracket 70 (Fig. 9).

While the device 82 1is returning into the up position, the pin 83
of the plate 85 comes in contact with the bumper 80, which will
automatically orient the pin; this means that the wheel is in a
position (Fig. 10) such that, during the raising phase, the ends 84
of the pin 83 will slide in the insertion groove 76 of the bracket
70 (Fig. 11).

Once this position has been reached, the wheel R will be firmly
engaged in the raised position, with the cable 16 tight and pressed
against the groove 79 of the transmission 78, which determines the
proper positioning thereof.

When the wheel R is released, the cable 16 will unwind, causing the
pin 83 to move past the insertion seats 76 (Fig. 10), so that the
U-shaped bracket 85 can go down until the wheel R lies on the
ground.

The containment rod 81 of the U-shaped bracket 85 prevents any
excessive oscillation of the raising device during the wheel
raising and lowering phases that would otherwise move the pin 83

away from the trianqular bumper 80, which, on the contrary, should

11
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orient the pin 83 to cause it to properly enter the seat 76 of the
bracket 70.

The safety brackets 89 are useful to avoid that, while driving, the
raising device 82 might be released because of accidental jerks of
the vehicle, i.e. 1t prevents the pin 83 from coming out of the
seat 76 of the bracket 70, which would otherwise result in the
wheel remaining suspended under no stable constraints.

In fact, should the device oscillate, the safety brackets 89 will
move on the containment rod 81, thereby preventing the above-
mentioned accidental release of the pin 83 from the seat 76.

Figure 12 shows a variant of the embodiment of Figs. 9-11; more
specifically, this variant is suited to the case wherein the wheel,
in addition to having to be raised and lowered, must also be
translated sideways because some structural members of the vehicle
require that the raising device be installed in such a position
that does not allow for simple raising and lowering of the same
device.

As can be seen 1in Fig. 12, in this case the plates 75 of the
bracket 70 extend obliquely, preferably for a length substantially
equal to the inner radius of the spare wheel, instead of bringing
the transmission member 78 in the immediate vicinity of (under) the
insertion groove 76 for the bar 83.

Thus, during the raising operation the wheel will be guided on the
upper surface 90 of the plates 75, while however avoiding the
crosspieces or axial shafts that would make the bracket 70
inaccessible 1n the absence of such a translation during the
raising action.

Of course, without prejudice to the principle of the invention, the
construction details and embodiments may be varied extensively from
what has been described and illustrated herein, without however
departing from the protection scope of the invention as set out in

the appended claims.

12
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CLATMS
1. Device for raising and lowering a spare wheel (R) of a
vehicle to and from its horizontal storage position outside
the vehicle, comprising:
- an actuation device (14);
- a flexible cable (16) co-operating with the actuation
device (14);
- an engagement member (18, 85) fixed to one end of the
flexible cable (16);
- a transmission member (22, 78), fixed with respect to the
structure (12) of the vehicle and having a substantially
cylindrical shape, arranged along its own longitudinal axis;
the flexible cable (16) co-operating with a curved outer
surface (24) of the transmission member (22, 78), from which
the flexible cable (16) 1is deviated around the transmission
member (22, 78);
the engagement member (18, 85) comprising a bar (34, 83) with
its horizontal axis fixed to one end of the flexible cable
(16);
wherein a fixed transverse seat (30, 76) is obtained on top
of the transmission member (22, 78), and said bar (34, 83) is
adapted to engage into said fixed transverse seat (30, 76)
for stable anchorage of the wheel (R) to the structure of the
vehicle (12) when the wheel 1is 1in the completely raised
position;
characterized in that the actuation device (14) includes:
- a toothed wheel (44) co-operating with the flexible cable (16),
and
- a worm screw (45) for turning the toothed wheel (44),
wherein the actuation device (14) 1is configured for generating
friction that will prevent the spare wheel (R) from going down

when the bar (34) is not engaged 1n the fixed transverse seat

14
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(30).

2. Device according to claim 1, wherein the outer surface of
the flexible cable (16) engages with a rotatable engagement
member (54) rotatably constrained and coaxial to the toothed
wheel (44).

3. Device according to c¢laim 2, wherein the rotatable
engagement member (54) comprises a helical gear (56) that
meshes with a helical outer surface of the flexible cable
(16) .

4. Device according to any one of the preceding claims,
wherein the actuation device (14) comprises a clutch for
rotatably decoupling the rotatable engagement member (54) and
the toothed wheel (44) when the torgque exerted by the worm
screw (45) on the toothed wheel (44) exceeds a threshold
value.

5. Device according to claim 4, wherein the clutch comprises:
- a movable friction member (50), associated with either the
toothed wheel (44) or the rotatable engagement member (54),

- a return means (49) tending to push the friction member (50)
against a friction surface (57) of either the rotatable engagement
member (54) or the toothed wheel (44), for the purpose of
generating friction.

6. Device according to claim 5, wherein the friction member
(50) is associated with the rotatable engagement member (54)
and tends to abut on the friction surface (57) of the toothed
wheel (44).

7. Device according to any one of claims 4 to 6, wherein the
friction member (50) is slidable along a guided trajectory.
8. Device according to c¢laim 7, wherein the rotatable
engagement member (54) includes a channel (55), or guide, 1in
which the friction member (50) can slide.

9. Device according to any one of claims 6 to 8, wherein the

15
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friction surface (57) 1is provided on a radially internal
circular surface of a cavity (58) of the toothed wheel (44).
10. Device according to claim 9, wherein an upper portion
(52) of the rotatable engagement member (54) 1is at least
partially inserted in the cavity (58).

11. Device according to claims 9 and 10, wherein the channel

(55) faces towards the friction surface (57).

Barzano & Zanardo Milano S.p.A.
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