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(57) ABSTRACT

Reinforced section piece comprising a metal section piece
and a reinforcing spacer piece, said section piece having a
generally U-shaped cross-section with a base portion, said
section piece comprising side wings extending perpendicu-
larly on each side from the transverse ends of the base
portion, with inner surfaces facing each other at an inside
distance, the reinforcing spacer piece comprising a body
having a width that is slightly less than the inner distance,
and being configured to prevent the lessening of the distance
between the two side wings, the reinforcing spacer piece
additionally comprising protuberances projecting outwards
from the body in the transverse direction, facing the curved
surfaces of the male section piece.

9 Claims, 3 Drawing Sheets
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1
SPACER PIECE AND SECTION PIECE FOR
SLIDE RAIL OF AUTOMOTIVE VEHICLE
SEAT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under the Paris Conven-
tion to French Patent Application No. FR 11 52948, filed on
Apr. 5, 2011.

FIELD OF THE DISCLOSURE

The invention relates to the section pieces used in slide
rails for automotive vehicle seats and to the reinforcing
spacer pieces used in such slide rails.

BACKGROUND OF THE DISCLOSURE

It particularly relates to a reinforcing spacer piece,
adapted for assembly between two metal walls of a section
piece and configured to limit the compression of said section
piece. This reinforcing spacer piece extends longitudinally.

The invention also relates to a reinforced section piece
comprising a metal section piece and such a reinforcing
spacer piece, said section piece extending longitudinally and
having a generally U-shaped cross-section, with a base
portion extending substantially in a plane containing the
longitudinal direction and a perpendicular transverse direc-
tion, said section piece comprising first and second side
wings forming said metal walls, extending substantially
perpendicularly on each side from the transverse ends of the
base portion, the first and second side wings respectively
comprising first and second inner surfaces facing each other
and spaced apart by an inside distance.

Such spacer pieces are known, as are such reinforced
section pieces and slide rails for automotive vehicle seats
which make use of them, for example from the document
FR-A-2888791 which has a slide rail system. The slide rails
and the section pieces in question are not optimal for
absorbing energy during an impact nor with respect to the
noises which may be generated in the presence of certain
vibration stresses.

One aim of the present invention is to perfect the slide
rails in order to improve their behavior under crash condi-
tions and improve their quietness in the presence of certain
vibration stresses, while maintaining satisfactory sturdiness,
ease of assembly, and a low production cost.

SUMMARY OF THE DISCLOSURE

For this purpose, in the invention, the reinforcing spacer
piece is characterized by the fact that it comprises walls
extending longitudinally, and by a transverse section in a
plane perpendicular to the longitudinal axis comprising an
alternating succession of portions of said walls and recessed
spaces.

For this purpose, in the invention, the reinforced section
piece comprises a metal section piece and such a reinforcing
spacer piece.

With these arrangements, in case of impact, the reinforced
section piece with its reinforcing spacer piece absorbs a
portion of the energy of the impact while limiting the
compression of the section piece. The section piece emits
very little or no spurious noise in the presence of most
vibration stresses.
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In various embodiments of the invention, one or more of
the following arrangements may be used:

said wall portions each have a first transverse dimension

dl1 and the recessed spaces each have a second trans-
verse dimension similar to the first transverse dimen-
sion, such that the compression in case of impact is
limited to about half the width of the body of the spacer
piece;

the base portion of the section piece comprises a bearing

surface facing towards the inside of the U shape, the
first and second inner surfaces each being connected to
the bearing surface by a curved surface, the reinforcing
spacer piece additionally comprising protuberances
projecting outwards from the body in the transverse
direction, facing the curved surfaces; said protuber-
ances thereby limiting the noise in the presence of most
vibration stresses;

the body of the reinforcing spacer piece comprises a

supporting surface, side edges, and rounded shapes
connecting the side edges and the supporting surface,
the protuberances being arranged on the rounded
shapes; by means of which the rounded shapes sub-
stantially correspond to the curved surfaces and the
protrusion of the protuberances is limited;

the reinforcing spacer piece additionally comprises trans-

verse walls such that the longitudinal walls and the
transverse walls form cells, thus the energy absorbed in
case of impact can be increased;

the reinforcing spacer piece comprises snap-in feet which

attach within an opening in the base portion of the
section piece; by means of which the reinforcing spacer
piece is maintained in a direction perpendicular to the
plane of the base portion.

The invention also relates to a slide rail for an automotive
vehicle seat, comprising a female section piece intended to
be attached to said vehicle and extending along the longi-
tudinal axis, and a male section piece formed by a section
piece as described above and translationally guided relative
to the female section piece along the longitudinal axis.

The invention also relates to a vehicle seat comprising a
slide rail as described above.

DETAILED DESCRIPTION OF THE
DISCLOSURE

Other features and advantages of the invention will be
apparent from reading the following description of two of its
embodiments, provided as non-limiting examples and ref-
erencing the attached drawings in which:

FIG. 1 is a transverse cross-sectional view of a slide rail
for a vehicle seat, integrating a spacer piece and a section
piece of the invention,

FIG. 2 is a perspective view of the reinforcing spacer
piece according to a first embodiment of the invention,

FIG. 3 is a partial view of an end of the section piece with
the reinforcing spacer piece of FIG. 2,

FIG. 4 is a perspective view of the reinforcing spacer
piece according to a second embodiment of the invention,

FIG. 5 is a partial cross-sectional view of the reinforced
section piece of FIG. 1 according to the second embodiment
of the invention, and

FIG. 6 is a perspective view of the reinforcing spacer
piece of FIG. 4.

MORE DETAILED DESCRIPTION

In the different figures, the same references are used to
denote the same or similar items.
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FIG. 1 represents a transverse cross-sectional view of a
slide rail 3 for a vehicle seat, onto which a seat base is
attached. Said seat can be moved by adjustment in the
longitudinal direction X, for example by means of two
longitudinal slide rails 3.

The rail 3 comprises a fixed section piece 90, called the
first section piece or female section piece. This female
section piece 90 has a generally U-shaped cross-section,
open at the top with a central base 91 and wings 92,93
extending from each side of this central base 91, said wings
curving towards the inside of the U; in the illustrated
example, this female section piece is fixed to the floor of the
vehicle by means known in the prior art, but it could be fixed
to another element of the vehicle including in a non-
horizontal direction.

This female section piece 90 constitutes the cradle which
accepts a second section piece, called the male section piece
1.

Said male section piece 1 extends in the longitudinal
direction X for at least a portion of the length of the slide rail,
with a section comprising a central portion that is U-shaped
and opening towards the central portion 91 of the female
portion 90, and side extensions 15,16 which extend out-
wards on each side of this central portion to form a U shape
and which curve back towards the base of the U in the
vertical direction.

As illustrated in FIGS. 2 to 6, the central portion com-
prises a base portion 10 which extends substantially in a
plane containing the longitudinal direction X and a perpen-
dicular transverse direction Y. Said male section piece 1
comprises first and second side wings 11,12, extending
substantially perpendicularly to the base portion 10, on each
side, from the transverse ends 10c¢,10d of the base portion
10.

The first and second side wings respectively comprise first
and second inner surfaces 11a,12a which are facing each
other at an inside distance denoted D.

The base portion 10 comprises a bearing surface 10a
oriented towards the inside of the U shape, the first and
second inner surfaces 11a,12a being connected to the bear-
ing surface 10a by a curved surface 5.

Advantageously, according to the invention, the curved
surface 5 may be substantially in the form of the arc of a
circle, as illustrated.

Advantageously, according to the invention, said male
section piece 1 is equipped with at least one reinforcing
spacer piece 2.

The reinforcing spacer piece 2 may be manufactured of a
light alloy or of plastic, or of any other light and resistant
material. The reinforcing spacer piece 2 is preferably formed
of polyamide plastic PA 6-6. It comprises a body 24 having
a width in the transverse direction Y which is slightly less
than the inside distance D, said body resting on the bearing
surface 10a and being configured to limit the lessening of the
distance between the two side wings in case of significant
mechanical stress, for example in case of impact. For
example, significant stresses can be exerted in such cases in
a vertical direction Z perpendicular to the plane of the base
portion, which tends to compress the section piece in the Y
direction.

The presence of the body of the reinforcing spacer piece
2 limits this movement and guarantees that the male section
piece 1 is retained within the female section piece 90. In
addition, the absorption of energy during the impact is
progressive, because the reinforcing spacer piece 2 is com-
pressed as it absorbs energy.

20

25

30

35

40

45

50

55

60

65

4

In a first embodiment of the invention (FIGS. 1 to 3), the
reinforcing spacer piece 2 comprises longitudinal walls (or
ribs) 7 extending in a plane XZ from the body 2a. These
longitudinal ribs 7 are separated by recessed spaces 8, and
as a result a transverse section in a plane perpendicular to the
longitudinal axis X, as illustrated in FIG. 3, comprises an
alternating succession of wall portions 7 and recessed spaces
8 which has a rake-like appearance.

Advantageously, according to the invention, said wall
portions 7 each have a first transverse dimension d1 and the
recessed spaces 8 each have a second transverse dimension
d2 that is similar to the first transverse dimension d1. In this
manner, in case of an impact, the compression is limited to
about half the width of the body 2a of the spacer piece 2.

Without exceeding the scope of the invention, the number
of ribs 7 as well as their respective thickness relative to the
recessed spaces 8 could be different and be chosen to
optimize impact resistance in relation to external param-
eters. Each rib 7 has a slight relief angle which facilitates
unmolding the part. The height of the ribs along the Z axis
can be chosen to ensure that the male section piece cannot
escape from the female section piece in the Z direction.

In a second embodiment of the invention (FIGS. 1 and 4
to 6), the reinforcing spacer piece 2 additionally comprises
transverse walls 9, so that the longitudinal walls 7 and the
transverse walls 9 together form cells 79. This increases the
transverse rigidity as well as the energy absorbed in case of
impact.

One will note, as illustrated in FIG. 5, that a transverse
cross-section, in a plane perpendicular to the longitudinal
axis X, shows an alternating succession of portions of said
walls 7 and recessed spaces 8 as was seen in the first
embodiment.

The following elements apply to either of the two embodi-
ments.

In addition, the reinforcing spacer piece 2 may comprise
protuberances 4 which project outwards from the body in the
transverse direction Y, facing the curved surfaces 5.

More specifically, the reinforcing spacer piece 2 may
comprise a supporting surface 20, side edges 21,22, and
rounded shapes 24,25 connecting the side edges and the
supporting surface, the protuberances 4 being arranged on
the rounded shapes 24,25.

Each protuberance 4 may have:

an upper face 4a, substantially an extension of the sup-
porting surface 20, slightly sloped relative to the plane
XY,

a side face 44, substantially an extension of one of the side
edges 21,22, slightly sloped relative to the plane XZ,
the upper face 4a and the side face 46 forming an angle
slightly greater than 90°,

a radially arranged end 4c¢ connecting the upper face 4a
and the side face 4b.

The rounded shapes 24,25 have a form that substantially

corresponds to the shape of the curved surfaces 5.

The longitudinal length of the protuberance(s) 4 in the
longitudinal direction X is preferably greater than the radius
of the circular arc shape 5.

In addition, the reinforcing spacer piece 2 comprises
snap-in feet 28 which attach within an opening 18 in the base
portion of the section piece, said opening having any appro-
priate shape. A tubular portion 29, centered on the Z axis,
extends in the direction opposite the snap-in feet 28 relative
to the plane XY.

Vibrations, particularly vibrations oriented in the trans-
verse direction Y, tend to cause the reinforcing spacer piece
2 to move in the transverse direction Y. The presence of the
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protuberance(s) 4 prevents each of the side edges 21,22 from
pressing directly against the inner surfaces 11a,12a. The end
of the protuberance 4 presses against the curved surface 5
connected to the bearing surface 10a which forms a pro-
gressive ramp. In addition, when the protuberance 4 travels
across the major portion of the curved shape 5, it reaches the
inner surface 11a,12q tangentially with no point of inflexion,
the movement in the Y direction having been progressively
converted into movement in the Z direction.

Thus there is no clear contact on plane and noises are
avoided.

The shape and size of the protuberance as well as the
number of protuberances 4 can be chosen to give said
protuberances a certain elasticity, which further reinforces
the anti-noise properties discussed above.

Similarly, the shape and size of the longitudinal walls 7
and of the transverse walls 9 can be chosen to optimize the
resistance when the section piece is compressed.

The invention claimed is:

1. A reinforced section piece for a slide rail system of a
vehicle seat, the reinforced section piece comprising:

a male section piece for the slide rail system of the vehicle
seat, the male section piece extending in a longitudinal
direction and having a generally U-shaped cross-sec-
tion, the male section piece including:

a base portion extending substantially in a plane con-
taining the longitudinal direction and a transverse
direction which is perpendicular to the longitudinal
direction;

a first side wing and a second side wing, the first and
second side wings extending substantially perpen-
dicularly from transverse ends of the base portion,
the first side wing comprising a first inner surface
and the second side wing comprising a second inner
surface, the first and second inner surfaces facing
each other and spaced apart by an inside distance;

a reinforcing spacer piece for the slide rail system of the
vehicle seat, the reinforcing spacer piece being fixedly
assembled to the base portion of the male section piece
between the first and second side wings, the reinforcing
spacer piece including:

a body, the body having a width in the transverse
direction being slightly less than the inside distance
separating the first and second side wings so that the
body is spaced apart at a distance away from each of
the first inner surface and the second inner surface;

longitudinal walls extending in the longitudinal direc-
tion;

wherein a transverse section of the reinforcing spacer
piece in a plane perpendicular to the longitudinal
direction comprises an alternating succession of por-
tions of said longitudinal walls and recessed spaces;
and
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wherein the reinforcing spacer piece limits a lessening
of the inside distance between the first and second
side wings in the case of mechanical stress, by
absorbing a portion of mechanical energy;

wherein an inside space is defined within the generally

U-shaped cross-section between the base portion and
the first and second side wings, and wherein the base
portion comprises a bearing surface facing towards the
inside space of the generally U-shaped cross-section,
each of the first and second inner surfaces being
connected to the bearing surface by a curved surface,
wherein the reinforcing spacer piece additionally com-
prises elastic protuberances projecting outwards from
the body along the transverse direction, facing the
curved surfaces, so that the elastic protuberances come
in contact with the curved surfaces to prevent noise due
to vibrations.

2. The reinforced section piece according to claim 1,
wherein the portions of the longitudinal walls each have a
first transverse dimension (d1) and the recessed spaces each
have a second transverse dimension (d2) which is substan-
tially the same as the first transverse dimension (d1).

3. The reinforced section piece according to claim 1,
wherein the body of the reinforcing spacer piece comprises
a supporting surface, side edges, and rounded shapes con-
necting the side edges and the supporting surface, with the
elastic protuberances being arranged on the rounded shapes.

4. The reinforced section piece according to claim 1,
wherein the reinforcing spacer piece additionally comprises
transverse walls such that the longitudinal walls and the
transverse walls form cells.

5. The reinforced section piece according to claim 1,
wherein the reinforcing spacer piece comprises snap-in feet
which attach within an opening in the base portion of the
male section piece.

6. The reinforced section piece according to claim 1,
wherein each of the longitudinal walls has a same height (H)
in a vertical direction.

7. The reinforced section piece according to claim 6,
wherein the same height (H) of each of the longitudinal
walls is substantially larger than a transverse distance (d2)
separating every two immediately adjacent longitudinal
walls of the longitudinal walls in the transverse direction.

8. A slide rail for an automotive vehicle seat, comprising:

a female section piece, intended to be attached to a vehicle

and extending along the longitudinal direction, and

a male section piece, formed by the reinforced section

piece as described in claim 1 and translationally guided
relative to the female section piece along the longitu-
dinal direction.

9. A vehicle seat comprising the slide rail according to
claim 8.



