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(57) Abstract: The present invention relates to a sliding device (100) for a vehicle seat, comprising a pair sliding tracks (10), each
including a lower rail (20) and an upper rail (30), which allow to obtain an improved stability and to reduce the sliding efforts when
the upper rails slide relative to the lower rails. Each upper rail is constrained to a respective lower rail and is free to slide relative
thereto, balls (70) are arranged between said upper rail and said lower rail, and said upper and lower rails are shaped so as to define
a lower and an upper ball guides (72, 74) on each side thereof. The design of said upper and lower rails at said lower and upper ball
guides (72, 74) is such that efforts during relative sliding movements of the rails are reduced, while enhancing stability of the rails

and preventing deformations thereof.
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SLIDING DEVICE FOR A VEHICLE SEAT WITH AN IMPROVED RAIL DESIGN

Technical Field

[0001] The present invention relates to a sliding device for a vehicle seat.

[0002] More particularly, the present invention relates to a sliding device comprising a pair
sliding tracks, each comprising a lower rail and an upper rail, which rails have an improved
design, allowing to obtain an improved stability and to reduce the sliding efforts when the
upper rails slide relative to the lower rails.

Background Art

[0003] Vehicle seats generally have a sliding function for pushing or pulling the seat cushion in a
forward or backward direction, a height adjustment function for adjusting the height of the
seat cushion and a reclining function for adjusting the inclination of the seat backrest relative
to the seat cushion.

[0004] The aforesaid sliding function is generally implemented by a sliding device which
comprises a pair of parallel tracks, each of which comprises a lower rail attached to the
vehicle floor and an upper rail attached to the vehicle seat, the upper rail being constrained to
the lower rail, but being able to slide relative to said lower rail.

[0005] Each track of the sliding device further comprises a latch for allowing / preventing
movement of the upper rail relative to the lower rail. Such latch is normally in a locking
position, in which it prevents the upper rail from sliding with respect to the lower rail, thus
avoiding accidental displacements of the seat with respect to the vehicle floor. The sliding
device is further provided with a releasing member which can be used by a user for moving
the latches of the tracks to an unlocking position, in which the upper rail is free to move
relative to the lower rail, so that the position of the seat with respect to the vehicle floor can
be adjusted. Such releasing member can be made, for instance, as a “U”-shaped handle
having two substantially parallel arms, the end portions of which are configured to
simultaneously act upon respective latches of the tracks of the sliding device for driving them
to their unlocking position.

[0006] Such a sliding device is disclosed, for instance, in patent application EP 752 338.

[0007] In order to constrain the upper rail to the respective lower rail, sliding device are known in
which the lower rail has as an upwardly oriented “U” shaped cross-section and the upper rail
has a downwardly oriented “U” shaped cross-section and the upper and lower rails have
respective flanges that cooperate for constraining the upper rail to the lower rail.

[0008] In order to allow and enhance a sliding movement of the upper rail relative to said
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lower rail, balls arc provided between the upper and lower rails, which rails are shaped so as
to define guides for said balls.

[0009] Patent applications US 2015/0291062, US 2018/0257515, US 2018/0222352, US
2007/0069099 and JP 2018- 043717 all disclose sliding devices having the structure
described above.

[0010] However, the sliding devices of disclosed in the aforesaid documents are not free from
drawbacks.

[0011] More particularly, in said sliding devices the design of the lower and upper rails is not
optimized, namely with respect to the stability of the rail coupling and the efforts during
sliding movements of the upper rail relative to the lower rail.

[0012] Therefore, the main object of the present invention is to provide a sliding device with
sliding tracks comprising lower and upper rails having an improved design, allowing to
improve the stability of the sliding device and to reduce the sliding efforts.

[0013] A further object of the present invention is to provide a sliding device with a compact and
cost-effective construction.

[0014] These and other objects arc achicved by a sliding device as described herein.

Summary of Invention

[0015] According to a first aspect of the invention, the sliding device comprises a pair of parallel
tracks, each of which comprises a lower rail, an upper rail slidably constrained to said lower
rail and a latch for selectively allowing / preventing movement of said upper rail relative to
said lower rail, wherein each lower rail has a cross-section having the shape of an upwardly
oriented “U” and comprises a lower wall and a pair of parallel, upwardly oriented vertical
walls, ending with respective inwardly and downwardly bent flanges, wherein each upper rail
has a cross-section having the shape of a downwardly oriented “U” and comprises an upper
wall and a pair of parallel, downwardly oriented vertical walls, ending with respective
outwardly and upwardly bent flanges, the outwardly and upwardly bent flanges of the upper
rail being engaged with the inwardly and downwardly bent flanges of the respective lower
rail, wherein on each side of said rails a lower ball guide and an upper ball guide are formed
by said lower and upper rails, wherein the lower ball guide is defined by a first lower ball
guide portion formed by the lower rail, at the bending joining said lower wall to the
respective upwardly oriented vertical wall, and by a second lower ball guide portion formed
by the outwardly and upwardly bent flange of the upper rail and wherein the upper ball guide
is formed by a first upper ball guide portion formed by the lower rail, at the bending joining
the upwardly oriented vertical wall to the respective inwardly and downwardly bent flange,

and by a second upper ball guide portion formed by the
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[0019]
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[0022]

[0023]

outwardly and upwardly bent flange of the upper rail.

According to the invention, the outwardly and upwardly bent flange of the upper rail
is shaped in such a way that said second lower ball guide portion comprises a straight
section and a curved section and said second upper ball guide portion also comprises a
straight section and a curved section.

According to the invention, during normal operation, the balls in the lower ball guide
contact the sccond lower ball guide portion at the straight section thercof, while they
are spaced apart from the curved section of said second lower ball guide portion;
analogously, the balls in the upper ball guide contact the second upper ball guide
portion at the straight section thereof, while they are spaced apart from the curved
section of said second upper ball guide portion.

Thanks to the design of the invention, the second lower ball guide portion is tan-
gentially in contact with the balls received in the lower ball guide and the second upper
ball guide portion is tangentially in contact with the balls received in the upper ball
guide.

Therefore, the contact area between the second lower ball guide portion and the
second upper ball guide portion and the respective balls is minimized, which allows to
reduce [riction and, as a result, the efforts during sliding movements of the upper rail
relative to the lower rail.

In case of loads, the upper and lower rails are pressed against each other and slightly
elastically deformed, so that the curved section of the second lower ball guide portion
comes into contact with the balls received in the lower ball guide and the curved
section of the second upper ball guide portion comes into contact with the balls
received in the upper ball guide.

When the curved sections of the second lower ball guide portion and of the second
upper ball guide portion come into contact with the respective balls, further de-
formation of the rails is prevented.

According to a preferred embodiment of the invention, the straight section of the
second lower ball guide portion is above the curved section of said second lower ball
guide portion and the straight section of the second upper ball guide portion is below
the curved section of said second upper ball guide portion.

According to a preferred embodiment of the invention, the curvature radius at the
bending of the lower rail joining its lower wall to the respective upwardly oriented
vertical wall (i.e. the curvature radius of the first lower ball guide portion) is sub-
stantially equal to the radius of the balls received in the lower ball guide and the
curvature radius of the curved section of the second lower ball guide portion is larger
than the radius of said balls. Analogously, the curvature radius at the bending of the

lower rail joining its upwardly oriented vertical wall to the respective inwardly and
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downwardly bent flanges (i.e. the curvature radius of the first upper ball guide portion)
is substantially equal to the radius of the balls received in the lower ball guide and the
curvature radius of the curved section of the second upper ball guide portion is larger
than the radius of said balls.

According to a preferred embodiment of the invention, the straight section of the
second lower ball guide portion is arranged so as to form an angle with the vertical
wall of the lower rail that is selected for keeping the balls rececived in the lower ball
guide in an optimum position and for absorbing possible dimensional variations.
Analogously, the straight section of the second upper ball guide portion is arranged so
as to form an angle with the vertical wall of the lower rail that is selected for keeping
the balls received in the upper ball guide in an optimum position and for absorbing
possible dimensional variations.

According to a second aspect of the invention, ball stopping elements are provided
for limiting the movements of the balls along the respective ball guides.

According to the invention, for each ball guide a first ball stopping element is
provided by inwardly bending the lower rail wall at the first lower / upper ball guide
portion at selected locations along the longitudinal axis of said lower rail.

According to the invention, for each ball guide a second ball stopping element is
provided by providing a tab protruding from the upper rail wall at the second lower /
upper ball guide portion and towards the center of the respective ball guide.

Advantageously, the first and second ball stopping elements of the invention are easy
and inexpensive to manufacture, their manufacturing does not require the use of
complex tools and large tolerances are allowed.

According to a third aspect of the invention, end stops are provided for limiting the
relative movement of the upper rail relative to the respective lower rail.

According to the invention, on each side of the lower and upper rails a first end stop
is provided by cutting and bending a first flap from the wall of the lower rail and a
second end stop is provided by cutting and bending a second {lap {rom the wall of the
upper rail, the first and second end stops being arranged so that they abut against each
other and prevent further movement of the upper rail relative to the lower rail.

Advantageously, according to the invention the first and second end stops are shaped
as flared flaps (i.e. they have a trapezoidal shape, with the longer base far from the re-
spective rail wall).

The flared shape of the first and second end stops ensures a positive engagement
between said first and second end stops, thus providing a very strong engagement.

According to a fourth aspect of the invention, a reinforcement block is fitted inside
the downwardly oriented opening of each upper rail for preventing bowing and peeling

thereof and the downwardly oriented vertical walls of the upper rail are corre-
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spondingly provided with one or more inwardly protruding lugs for precisely and firmly fastening

said reinforcement block to the respective upper rail.
[0034] Advantageously, said lugs allow to easily assemble the reinforcement block with the respective

upper rail.
[0034a] According to one aspect of the invention, there is provided a sliding device for a vehicle seat,
which sliding device comprises a pair of parallel tracks, each comprising a lower rail, an upper rail, that
is slidably constrained to the lower rail, wherein each lower rail has a cross-section having a shape of an
upwardly oriented “U” and comprises a lower wall and a pair of parallel, upwardly oriented vertical
walls, ending with respective inwardly and downwardly bent flanges, wherein each upper rail has a
cross-section having a shape of a downwardly oriented “U” and comprises an upper wall and a pair of
parallel, downwardly oriented vertical walls, ending with respective outwardly and upwardly bent
flanges, the outwardly and upwardly bent flanges of the upper rail being engaged under the inwardly and
downwardly bent flanges of the lower rail, wherein balls are arranged between the lower and upper rails,
wherein on each side of the rails a lower ball guide and an upper ball guide for the balls are formed by
the lower and upper rails, the lower ball guide being defined by a first lower ball guide portion formed
by the lower rail, at a bending joining the lower wall to the respective upwardly oriented vertical wall,
and by a second lower ball guide portion formed by the outwardly and upwardly bent flange of the upper
rail and the upper ball guide being defined by a first upper ball guide portion formed by the lower rail, at
a bending joining the upwardly oriented vertical wall to the respective inwardly and downwardly bent
flange, and by a second upper ball guide portion formed by the outwardly and upwardly bent flange of
the upper rail, wherein the second lower ball guide portion comprises a straight section and a curved
section, the balls in the lower ball guide, during normal operation, contacting the second lower ball
guide portion at the straight section of the second lower ball guide portion only, while they are spaced
apart from the curved section of the second lower ball guide portion and wherein the second upper ball
guide portion comprises a straight section and a curved section, the balls in the upper ball guide, during
normal operation, contacting the second upper ball guide portion at the straight section of the second
upper ball guide portion only, while they are spaced apart from the curved section of the second upper
ball guide portion.
Brief Description of Drawings
[0035] Further features and advantages of the invention will become more evident from the detailed

description of a preferred embodiment thereof, given by way of non-limiting example, with reference

to the attached drawing, in which:
Fig. 1a
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[0036] Figure lais a perspective view of a sliding device according to the invention;

Fig. 1b

[0037] Figure 1bis an exploded view of the sliding device of Figure la;

Fig. 2a

[0038] Figure 2a is a cross-sectional view of the sliding device of Figure 1a at a first
longitudinal position;

Fig. 2b

[0039] Figure 2b is an enlarged view of detail B2 of Figure 2a;

Fig. 3a

[0040] Figure 3a is a cross-sectional view of the sliding device of Figure 1a at a second
longitudinal position;

Fig. 3b

[0041] Figure 3b is an enlarged view of detail B3 of Figure 3a;

Fig. 4a

[0042] Figure 4a is a perspective view of a portion of a track of the sliding device of Figure la;

Fig. 4b

[0043] Figure 4b is an enlarged view of detail B4 of Figure 4a;

Fig. 4¢

[0044] Figures 4c shows the end stops provided in the lower rail of the sliding track of Figure
43a;

Fig. 4d

[0045] Figures 4d show the end stops provided in the upper rail of the sliding track of Figure 4a;

Fig. 5a

[0046] Figure 5a is a perspective view of a portion of a track of the sliding device of Figure 1a

showing the reinforcement block;

Date Regue/Date Received 2021-06-14
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[0052]

[0053]

[0054]

[0055]

Fig. 5b

Figure 5b is a cross-sectional view of the track portion of Figure Sa.
Description of Embodiments

With reference to Figures la and 1b, a sliding device 100 according to the invention
is schematically shown.

In a per se known manner, the sliding device 100 comprises a pair of parallel tracks
10 each comprising a lower rail 20, intended to be attached to the vehicle floor (for
instance by threaded fasteners 40), and an upper rail 30, intended to be attached to the
frame of a vehicle seat.

As will be disclosed in detail in the following description, each upper rail 30 is con-
strained to the respective lower rail 20, but it can slide relative thereto.

In order to selectively allow / prevent a relative sliding movement between the upper
rails and the lower rails, each track 10 is provided with a latch 50, which is received in
the track, between the lower rail and the upper rail. Under normal conditions, the
latches 50 are in their locking position, in which they prevent the upper rails from
sliding relative to the lower rails.

In order to allow a user to adjust the position of the seat relative to the vehicle floor,
the sliding device 100 further comprises a releasing member 60, arranged for driving
the latches 50 to an unlocking position, in which they allow the upper rails to slide
relative to the lower rails. In the shown embodiment, the releasing member is made as
a “U”-shaped releasing handle 60 comprising a middle gripping portion 62 and two
substantially parallel arms 64, the end portions of which are arranged to drive the re-
spective latches 50 to their unlocking position.

As better shown in Figure 2a, each lower rail 20 has a cross-section having the shape
of an upwardly oriented “U” and comprises a lower wall 22 and a pair of parallel,
upwardly oriented vertical walls 24, ending with respective inwardly and downwardly
bent flanges 26; namely, each flange 26 of the lower rail 20 has a first, inwardly
oriented portion 26a departing from the upper end of the respective upwardly oriented
vertical wall 24, and a second, downwardly oriented portion 26b extending from said
first, inwardly oriented portion 26a.

Correspondingly, each upper rail 30 has a cross-section having the shape of a
downwardly oriented “U” and comprises an upper wall 32 and a pair of parallel,
downwardly oriented vertical walls 34, ending with respective outwardly and upwardly
bent flanges 36.

The outwardly and upwardly bent flanges 36 of the upper rail 30 may become
engaged under the inwardly and downwardly bent flanges 26 of the respective lower

rail 20 thus constraining said upper rail to said lower rail, while allowing a sliding
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movement of said upper rail relative to said lower rail.

In order to enhance such sliding movement, balls 70 are arranged between said lower
and upper rails.

To this purpose on each side of said rails a lower ball guide 72 and an upper ball
guide 74 are formed by said lower and upper rails as follows:

- the lower ball guide 72 is defined by a first lower ball guide portion 72a formed by
the lower rail, at the bending joining said lower wall 22 to the respective upwardly
oriented vertical wall 24, and by a second lower ball guide portion 72b formed by the
outwardly and upwardly bent flange 36 of the upper rail; and

- the upper ball guide 74 is formed by a first upper ball guide portion 74a formed by
the lower rail, at the bending joining the upwardly oriented vertical wall 24 to the re-
spective inwardly and downwardly bent flange 26, and by a second upper ball guide
portion 74b formed by the outwardly and upwardly bent flange 36 of the upper rail.

As better shown in Figure 2b, according to the invention, the outwardly and
upwardly bent flange 36 of the upper rail 30 is shaped in such a way that said second
lower ball guide portion 72b comprises a straight section 76a and a curved section 76b
and said second upper ball guide portion 74b also comprises a straight section 78a and
a curved section 78b.

During normal operation, the balls 70 in the lower ball guide 72 contact the second
lower ball guide portion 72b at the straight section 76a, only, while they are spaced
apart from the curved section 76b of said second lower ball guide portion 72b.
Analogously, the balls in the upper ball guide 74 contact the second upper ball guide
portion 74b at the straight section 78a only, while they are spaced apart from the
curved section 78b of said second upper ball guide portion 74b.

As aresult, the contact area between the second lower / upper ball guide portions
72b, 74b and the respective balls 70 is minimized, which allows to reduce friction and,
as a result, minimize efforts during sliding movements of the upper rail 30 relative to
the lower rail 20.

In case of heavy loads, the upper and lower rails are pressed against each other and
slightly elastically deformed, so that the curved section 76b of the second lower ball
guide portion 72b comes into contact with the balls received in the lower ball guide 72
and the curved section 78b of the second upper ball guide portion 74b comes into
contact with the balls received in the upper ball guide 74.

When the curved sections 76b, 78b of the second lower / upper ball guide portions
72b, 74b come into contact with the respective balls 70, further deformation of the rails
is prevented, so that high stability of the construction is guaranteed.

According to the shown embodiment of the invention, the straight section 76a of the

second lower ball guide portion 72b is above the curved section 76b of said second
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lower ball guide portion and the straight section 78a of the second upper ball guide
portion 74b is below the curved section 78b of said second upper ball guide portion.

According to a preferred embodiment of the invention, the curvature radius of the
first lower ball guide portion 72a is substantially equal to the radius of the balls 70
received in the lower ball guide 72 and the curvature radius of the curved section 76b
of the second lower ball guide portion 72b is larger than the radius of said balls.

Analogously, the curvature radius of the first upper ball guide portion 74a is sub-
stantially equal to the radius of the balls 70 received in the upper ball guide 74 and the
curvature radius of the curved section 78b of the second upper ball guide portion 74b is
larger than the radius of said balls.

It is to be noted, in this respect, that the balls received in the lower ball guide 72 may
have a radius different from the radius of the balls received in the upper ball guide 74,
or — as an alternative — all the balls 70 may have the same radius.

The straight section 76a of the second lower ball guide portion 72b is preferably
arranged so as to form an angle [3 with the flange 26 of the lower rail 20, namely with
the first, inwardly oriented portion 26a of said flange, that is selected for keeping the
balls received in the lower ball guide in an optimum position and for absorbing
possible dimensional variations. Analogously, the straight section 78a of the second
upper ball guide portion is arranged so as to form an angle f' with the flange 26 of the
lower rail 20, namely with the first, inwardly oriented portion 26a of said flange, that is
selected for keeping the balls received in the upper ball guide in an optimum position
and for absorbing possible dimensional variations. Angles 3 and B can be equal to
each other or different from each other. In the shown embodiment, these angles 3 and
f3* are substantially equal to each other and they are selected in the range from 20° and
40°.

As shown in Figures 3a and 3b, ball stopping elements §2a, 82b, 84a,84b are
provided for limiting the movements of the balls along the respective ball guides 72,
74.

According to the invention, for each lower ball guide 72 a first ball stopping element
82a is provided by inwardly bending the lower rail wall at the first lower ball guide
portion 72a at selected locations along the longitudinal axis of said lower rail.
Analogously, for each upper ball guide 74 a first ball stopping element 84a is provided
by inwardly bending the lower rail wall at the first upper ball guide portion 74a at
selected locations along the longitudinal axis of said lower rail.

Still according to the invention, for each lower ball guide 72 a second ball stopping
element is provided by providing a tab 82b protruding from the upper rail wall at the
second lower ball guide portion 72b towards the center of the lower ball guide 72 at

selected locations along the longitudinal axis of said upper rail. To this purpose, one or
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more grooves 86 are carved into the upper rail wall at the second lower ball guide
portion 72b at selected locations along the longitudinal axis of said upper rail and one
or more tabs 82b are fitted into said grooves so as to protrude towards the center of the
lower ball guide 72. Analogously, for each upper ball guide 74 a second ball stopping
element is provided by providing a tab 84b protruding from the upper rail wall at the
second upper ball guide portion 74b towards the center of the upper ball guide 74 at
sclected locations along the longitudinal axis of said upper rail. To this purpose, one or
more grooves 88 are carved into the upper rail wall at the second upper ball guide
portion 74b at selected locations along the longitudinal axis of said upper rail and one
or more tabs 84b are fitted into said grooves so as to protrude towards the center of the
upper ball guide 74.

Advantageously, the ball stopping clements 82a, 82b, 84a,84b of the sliding device
according to the invention have a simple construction, they can be made by an easy
and inexpensive process and demanding tolerances are not required.

As mentioned above, each upper rail 30 is constrained to the respective lower rail 20,
but it can slide relative thereto. However, such sliding movement has to be limited in
the longitudinal dircction in order to prevent the upper rail from disengaging from the
respective lower rail.

To this purpose, as shown in Figures 4a and 4b end stops 92, 94 are provided for
limiting the relative movement of the upper rail 30 relative to the respective lower rail
20.

In detail, on each side of the lower and upper rails a first end stop 92 is provided by
cutting and bending a first flap 92 from the wall of the lower rail and a second end stop
94 is provided by cutting and bending a second flap 94 from the wall of the upper rail,
the first and second end stops 92, 94 being arranged so that they abut against each
other and prevent further movement of the upper rail relative to the respective lower
rail.

According to the invention and as better shown in Figures 4¢ and 4d, the first and
second end stops are shaped as flared flaps 92, 94, i.e. flaps having a trapezoidal shape,
with slightly inclined cooperating sides 92a, 94a and with the longer bases 92b, 94b far
from the rail wall from which they depart.

The flared shape of the first and second end stops 92, 94 advantageously ensures a
positive engagement between said first and second end stops, thus providing a very
strong engagement.

Turning now to Figures 5a and 5b, another advantageous feature of the design of the
lower and upper rails of the sliding device 100 of the invention is shown.

Figures 5a and 5b show the reinforcement block 110 which, in a per se known

manner is fitted inside the downwardly oriented opening of the upper rail 30 (between
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the downwardly oriented vertical walls 34 of said upper rail) for preventing bowing
and peeling of said upper rail during high crash loads condition and preventing seat
collapse.

According to the invention, in order to precisely and firmly fasten said reinforcement
block 110 to the respective upper rail 30, the downwardly oriented vertical walls 34 of
the upper rail 30 are correspondingly provided with one or more inwardly protruding
lugs 112, 114 at sclected location along the longitudinal axis of said upper rail.

In the shown embodiment, each vertical wall 34a of the upper rail 30 is provided
with a lower lug 112 and with upper lug 114.

The facing lower lugs 112 of the vertical walls 34 of the upper rail 30 allow to easily
assemble the reinforcement block 110 to the respective upper rail. The facing upper
lugs 114 of the vertical walls 34 of the upper rail 30 allow to preciscly set the position
of said reinforcement block and resist possible transversal movements.

The above description of a preferred embodiment of the invention has been given
merely by way of example and several variants and modifications within the reach of
the person skilled in the art can be envisaged, without departing from the scope of the

invention as defined by the appended claims.
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CLAIMS:

1. A sliding device for a vehicle seat, which sliding device comprises a pair of parallel
tracks, each comprising a lower rail, an upper rail, that is slidably constrained to the lower rail,
wherein each lower rail has a cross-section having a shape of an upwardly oriented “U” and
comprises a lower wall and a pair of parallel, upwardly oriented vertical walls, ending with
respective inwardly and downwardly bent flanges, wherein each upper rail has a cross-section
having a shape of a downwardly oriented “U” and comprises an upper wall and a pair of
parallel, downwardly oriented vertical walls, ending with respective outwardly and upwardly
bent flanges, the outwardly and upwardly bent flanges of the upper rail being engaged under
the inwardly and downwardly bent flanges of the lower rail, wherein balls are arranged
between the lower and upper rails, wherein on each side of the rails a lower ball guide and an
upper ball guide for the balls are formed by the lower and upper rails, the lower ball guide
being defined by a first lower ball guide portion formed by the lower rail, at a bending joining
the lower wall to the respective upwardly oriented vertical wall, and by a second lower ball
guide portion formed by the outwardly and upwardly bent flange of the upper rail and the
upper ball guide being defined by a first upper ball guide portion formed by the lower rail, ata
bending joining the upwardly oriented vertical wall to the respective inwardly and
downwardly bent flange, and by a second upper ball guide portion formed by the outwardly
and upwardly bent [lange of the upper rail, wherein the second lower ball guide portion
comprises a straight section and a curved section, the balls in the lower ball guide, during
normal operation, contacting the second lower ball guide portion at the straight section of the
second lower ball guide portion only, while they are spaced apart from the curved section of
the second lower ball guide portion and wherein the second upper ball guide portion
comprises a straight section and a curved section, the balls in the upper ball guide, during
normal operation, contacting the second upper ball guide portion at the straight section of the
second upper ball guide portion only, while they are spaced apart from the curved section of

the second upper ball guide portion.

2. The sliding device according to claim 1, wherein the straight section of the second
lower ball guide portion is above the curved section of the second lower ball guide portion and
the straight section of the second upper ball guide portion is below the curved section of the

second upper ball guide portion.

3. The sliding device according to claim 1, wherein curvature radius of the first lower
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ball guide portion is substantially equal to radius of the balls received in the lower ball guide
and curvature radius of the curved section of the second lower ball guide portion is larger than
radius of the balls, and wherein curvature radius of the first upper ball guide portion is
substantially equal to radius of the balls received in the upper ball guide and curvature radius

of the curved section of the second upper ball guide portion is larger than radius of the balls.

4. The sliding device according to claim 1, wherein ball stopping elements are provided

for limiting the movements of the balls along the lower and upper ball guides.

5. The sliding device according to claim 4, wherein, (a): for cach lower ball guide, a first
ball stopping element is provided by inwardly bending the lower rail wall at the first lower
ball guide portion at selected location(s) along a longitudinal axis of the lower rail, (b): for
each upper ball guide, a first ball stopping element is provided by inwardly bending the lower
rail wall at the first upper ball guide portion at selected location(s) along the longitudinal axis
of the lower rail, or (c): both (a) and (b).

6. The sliding device according to claim 5, wherein, (a): for each lower ball guide, a
second ball stopping element is provided by providing a tab protruding from the upper rail
wall at the second lower ball guide portion towards the center of the lower ball guide at
sclected location(s) along a longitudinal axis of the upper rail, (b): for ecach upper ball guide, a
second ball stopping element is provided by providing a tab protruding from the upper rail
wall at the second upper ball guide portion towards the center of the upper ball guide at
selected location(s) along the longitudinal axis of the upper rail, or (¢) both (a) and (b).

7. The sliding device according to claim 1, wherein end stops are provided for limiting

the relative movement of the upper rail relative to the respective lower rail.

8. The sliding device according to claim 7, wherein, on each side of the lower and upper
rails a first end stop is provided by cutting and bending a first flap from the wall of the lower
rail and a second end stop is provided by cutting and bending a second flap from the wall of
the upper rail, the first and second end stops being arranged so that they can abut against each

other and prevent further movement of the upper rail relative to the respective lower rail.

9. The sliding device according to claim 8, wherein the first and second flaps are shaped

as flared flaps.

Date regue / Date received 2021-11-01



13

10. The sliding device according to claim 1, wherein a reinforcement block is fitted
between the downwardly oriented vertical walls of the upper rail and wherein the downwardly
vertical walls of the upper rail are correspondingly provided with one or more inwardly
protruding lugs at selected locations along a longitudinal axis of the upper rail for assembling

the reinforcement block to the upper rail.
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[Fig. 1a]
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[Fig. 2a]

[Fig. 2b]




CA 03123339 2021-06-14

WO 2020/144504 PCT/IB2019/059304
4/7

[Fig. 3a]

[Fig. 3b]
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