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Airbag arrangement

Description

The present invention relates to an airbag arrangement for a motor vehicle
and to a vehicle seat arrangement for a motor vehicle comprising such an
airbag arrangement. The airbag arrangement comprises an airbag, the airbag
having a first cushion layer, which first cushion layer preferably faces the
occupant in a deployed state of the airbag, and a second cushion layer
opposite to the first cushion layer, which second cushion layer preferably
faces away from the occupant in a deployed state of the airbag. The airbag
arrangement further comprises at least one tether arrangement, the tether
arrangement being connected to the airbag and being connectable with one
end to the motor vehicle outside the airbag. The vehicle seat arrangement
comprises a backrest and a seat cushion, wherein an airbag module
comprising an inflator and the airbag is arranged in the backrest and/or the
seat cushion, the airbag being shaped in such a way that in the deployed state
a frontal section of the airbag is arranged directly in front of a central axis of
the backrest and the tether arrangement being connected with its one end to
the backrest. Such a vehicle seat arrangement is also known as seat centric
restraint system, in which also a seat belt arrangement might be integrated in

the vehicle seat.

For example, US 2017/0259774 A1l discloses a vehicle seat arrangement, in
which airbag modules are arranged on both sides of the backrest, so that in

the deployed state airbags are arranged laterally beside an occupant on both
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sides. The tethers (tensile fabrics) of this airbag arrangement, with which the
deployment of the airbag is guided and with which the airbag is to be hold in
a predetermined position when the occupant hits the airbag in an accident
situation, is arranged along the outer surface of the airbag. In this case the
location, where the tether arrangement is connected to the airbag, is distanced
to the location at which the occupant hits the airbag. Therefore, in case of an
accident the airbag may be deflected more than desired due to the distance
between the two locations. Further airbag arrangements are disclosed in

KR 10-2019-0126213 A, US 10,336,283 and US 2019/0248322. Also,
according to these airbag arrangements the location of the connection of the
tether arrangement to the airbag is distanced to the location, where the
occupant hits the airbag, so that an undesired deflection of the airbag might

occur.

In view of this it is an object of the present invention to provide an airbag
arrangement, with which the deflection of the deployed airbag from a

predetermined position can be minimized.

This object is achieved with an airbag arrangement for a motor vehicle with
the features of the independent claim. Further embodiments of the airbag
arrangement and a vehicle seat arrangement are described in the dependent
claims and in the description, wherein single features of the preferred
embodiments can be combined with each other in a technical meaningful

manner.

In particular the object is achieved by an airbag arrangement as described
above, wherein the tether arrangement extends from the outside of the airbag

through the first cushion layer to the second cushion layer inside the airbag.

Such an arrangement of the tether arrangement allows to connect the tether

arrangement to the airbag closer to the location, at which the occupant hits
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the airbag, thereby minimizing the deflection of the airbag during an

accident. Furthermore, it is possible that in the deployed state of the airbag
the first cushion layer is movable relative to the tether arrangement, so that
the occupant can deform the first cushion layer during an accident, while at
the same time the forces from the second layer are transferred via the tether

arrangement to the vehicle.

The first cushion layer is preferably that layer of the airbag, which faces the
occupant in the deployed state of the airbag, while the second cushion layer is
that layer of the airbag, which faces away from the occupant in the deployed
state. The first cushion layer and the second cushion layer may be two
separate layers (airbag fabrics), which are connected (i.e. by a seams) for
example at their peripheral edges. But, the first cushion layer and the second
cushion layer may also be embodied by one airbag fabric, which is folded and

connected to itself to form the airbag.

The tether arrangement is made of at least one tensile element, which can
transfer tensile forces, such as a fabric, rope or the like. In a mounted state
within the motor vehicle, the one end of the tether arrangement is connected
directly or indirectly to a part of the motor vehicle, such as the vehicle seat
or the chassis of the motor vehicle. The other part of the tether arrangement
is connected to the airbag. In particular, the end of the tether arrangement is
fixedly (without being movable relative) to the second cushion layer.
Therefore, the tether arrangement extends through the first cushion layer from
the outside of the airbag to the inside of the airbag. An extension through the
first cushion layer is understood in such a way, that tensile forces applied to
the tether arrangement at the second cushion layer can be transferred to the
section of the tether arrangement being arranged outside the airbag. The
tether arrangement may be made of exactly one tether (i.e. rope, fabric) or of

multiple tethers.
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In one embodiment, the tether arrangement comprises a first tether outside the
airbag, the one end of the first tether being connectable to the motor vehicle,
and at least one second tether inside the airbag, the first tether and the at
least one second tether being connected to each other for transferring
(tensile) forces from the second cushion layer via the at least one second
tether to the first tether. Such multiple tethers allow to fixedly connect the at
least one second tether to the second cushion layer during a first production
step of the airbag, while the first tether can be connected to the airbag at a
different time of production. The first tether and the at least one second
tether may be connected directly or indirectly to each other. For example,
multiple (two or more than two) second tethers may be arranged inside the
airbag, while all of the second tethers are connected mutually to the one first

tether, which is mainly arranged outside the airbag.

The tether arrangement may extend through the first cushion layer within a
trunk of the airbag, in which case the trunk may also be arranged flexible to

the first cushion layer, when the airbag is in a deployed state.

In this regard it is preferred, that the first tether and the at least one second
tether are connected to each other within the trunk of the airbag, in which
case the trunk, the first tether and the at least one second tether can be jointly
connected by at least one seam, thereby minimizing the effort for producing

the airbag arrangement.

In order to transfer forces from a bigger section of the second layer, the
tether arrangement may broaden inside the airbag towards the second cushion
layer. Accordingly, the tether arrangement has a first (smaller) width close to
the first cushion layer (in the deployed state) and a (greater) second width, at
the location, where it is fixed to the second cushion layer. The second width

may be at least twice the first width.
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The trunk may be made of one or more fabric elements, which are connected
to the first cushion layer on a first side and to the tether arrangement on the
opposite side, such that the connection between the tether arrangement and
the trunk is flexible (moveable) to the first cushion layer, when the airbag is
inflated. For example, the trunk may be connected to the first cushion layer
near or at an opening, through which the tether arrangement and in particular
the first tether extends through the first cushion layer. The trunk may be
embodied such that it surrounds the arrangement, in particular close to the

opening.

Preferably, the airbag of the airbag arrangement is to be arranged in a lateral
side of a backrest of a vehicle seat, in which case the airbag may comprise a
lateral section and a frontal section, wherein in the deployed state the lateral
section is arranged laterally beside an occupant and the frontal section is
arranged in front of the occupant, wherein the tether arrangement extends
through the first cushion layer of the frontal section. In this connection it is
further preferred that the tether arrangement outside the airbag extends from
the deployed airbag over an upper side of the backrest to a backside of the

backrest, where the tether arrangement is connected to the backrest.

The airbag may comprise an extension at the frontal section opposite to the
lateral section which extension extends from the frontal section backwards
towards the backrest of the vehicle seat, wherein a sail (i.e. made of fabric
material) is extending from the extension to the lateral section along the
frontal section, so that the sail is arranged between the occupant and the

frontal section in the deployed state of the airbag.

The present invention also relates to a vehicle seat arrangement for a motor
vehicle, comprising a backrest, a seat cushion and preferably also a seat belt
arrangement, wherein an inventive airbag arrangement is arranged in the

backrest, wherein the airbag is shaped in such a way, that in the deployed
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state, a frontal section of the airbag is arranged directly in front of a central
axis of the backrest and wherein the tether arrangement is connected with one
end to a backrest. It is also suggested that the tether arrangement may be
connected to a backside of the backrest via a pretensioner, a load limiter

and/or a tether retractor.

The invention and the technical background will now be described with

regard to the figures. The figures show schematically

Figure 1: a top view on the airbag arrangement in a deployed state,

Figure 2: a perspective view in a partially cross section of a further

embodiment of an airbag arrangement,

Figure 3: a cross sectional view through the airbag arrangement and
Figure 4: an even further embodiment of an airbag arrangement and
Figure 5: the extension of a tether arrangement through a first cushion

layer of the airbag within a trunk.

Figure 1 shows a first embodiment of an airbag arrangement in a top view.
The airbag arrangement comprises an airbag 1, the inflated airbag 1 having a
lateral section 11, a frontal section 1f and an extension le. In a deployed
state, the lateral section 11 is arranged laterally beside an occupant 5, while
the frontal section 1f is arranged in front of the occupant 5. The extension le
extends from the frontal section 1f backwards parallel to the lateral section

11.
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The airbag 1 has a first cushion layer 1.1 facing the occupant 5 in a deployed
state and a second cushion layer 1.2 facing away from the occupant 5 in the

deployed state.

The airbag arrangement further comprises a tether arrangement 2 made of a
first tether 2.1 arranged outside the airbag 1 and a second tether 2.2 arranged
inside the airbag 1. The second tether 2.2 is fixedly connected to the second
cushion layer 1.2, so that the tether arrangement 2 extends from the second
cushion layer 1.2 through the first cushion layer 1.1 to an end of the first
tether 2.1, which is connected to a vehicle seat. Accordingly, tensile forces
applied to the second cushion layer 1.2 of the airbag 1 may be transferred by

the tether arrangement 2 towards the vehicle.

According to the embodiment shown in figure 2, two second tethers 2.2a and
2.2b are arranged inside the frontal section 1f of the airbag 1, which two
tethers 2.2a and 2.2b broaden from the first cushion layer 1.1 towards the
second cushion layer 1.2 (the second cushion layer 1.2 is not shown in figure
2).

Figure 3 shows a cross sectional view of the deployed airbag 1. It can be seen
that the first tether 2.1 extends over the shoulder of an occupant 5 and over
the top of a backrest 6 of a vehicle seat. It can also be seen that the location,
where the tether arrangement 2 extends through the first cushion layer 1.1 is
arranged close to the location, where the head of the occupant 5 comes into

contact with the first cushion layer 1.1.

In figure 4 an embodiment of an airbag arrangement is shown, which is
similar to the embodiment of figure 1. In this embodiment a sail 4 extends
from the extension le of the airbag 1 along the frontal section 1f towards the
lateral section 11 of the airbag, so that the sail 4 is arranged between the

occupant 5 and the frontal section 1f of the deployed airbag 1.
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Figure 5 shows the location, at which the tether arrangement 2 comprising the
first tether 2.1 and the second tether 2.2 extends through the first cushion
layer 1.1. In this section, the airbag 1 comprises a trunk 3 made of fabric
material, which is connected to the first cushion layer 1.1 and which
surrounds the tether arrangement 2. The first tether 2.1 and the second tether
2.2 as well as the trunk 3 are mutually connected by a seam 7. The trunk 3
may be part of a venting valve. By such an arrangement the tethers 2.1 and
2.2 are at least partly movable (flexible) to the first cushion layer 1.1, when

the airbag 1 is inflated.
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Reference list

1 Airbag

1.1  First cushion layer
1.2 Second cushion layer
1f Frontal section

11 Lateral section

le Extension

2 tether arrangement
2.1  First tether

2.2  Second tether

3 Trunk

4 Sail

5 Occupant
6 Backrest
7 Seam
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Claims

1. Airbag arrangement for a motor vehicle, with

- an airbag (1), the airbag (1) having a first cushion layer (1.1) and
a second cushion layer (1.2) opposite to the first cushion layer
(1.1), and

- at least one tether arrangement (2), the tether arrangement (2)
being connected to the airbag (1) and being connectable with one
end to the motor vehicle outside the airbag (1),

characterized in that the tether arrangement (2) extends from the

outside of the airbag (1) through the first cushion layer (1.1) to the

second cushion layer (1.2).

2. Airbag arrangement according to claim 1, wherein the tether
arrangement (2) comprises a first tether (2.1) outside the airbag (1),
the one end of the first tether (2.1) being connectable to the motor
vehicle, and at least one second tether (2.2) inside the airbag (1), the
first tether (2.1) and the at least one second tether (2.2) being
connected to each other for transferring forces from the second
cushion layer (1.2) via the at least one second tether (2.2) to the first
tether (2.1).

3. Airbag arrangement according to claim 2, wherein the connection
between the first tether (2.1) and the at least one second tether (2.1) is
within a trunk (3) of the airbag (1).
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4. Airbag arrangement according to claim 3, the trunk (3) being flexible

to the first cushion layer (1.1) in the deployed state.

5. Airbag arrangement according to claim 3 or 4, the trunk (3), the first
tether (2.1) and the at least one second tether (2.2) being connected

jointly by at least one seam (7).

6. Airbag arrangement according to one of the preceding claims, wherein
the tether arrangement (2) inside the airbag, in particular the second
tether (2.2) of claim 2, broadens towards the second cushion layer

(1.2).

7. Airbag arrangement according to one of the preceding claims, wherein
the airbag (1) comprises a lateral section (11) and a frontal section
(1f), wherein in the deployed state the lateral section (11) is arranged
laterally beside an occupant (5) and the frontal section (1f) is arranged
in front of the occupant (5), wherein the tether arrangement (2)

extends through the first cushion layer (1.1) of the frontal section (1f).

8. Airbag arrangement according to claim 7, wherein the airbag (1)
comprises an extension (le) at the frontal section (1f) opposite to the
lateral section (11), which extension (le) extends from the frontal
section (1f) backwards, wherein a sail (4) is extending from the
extension (le) to the lateral section (11) along the frontal section (1f),
so that the sail (4) is arranged between the occupant (5) and the
frontal section (1f) in the deployed state.

9. Vehicle seat arrangement for a motor vehicle, with
- a backrest (6),

- a seat cushion and
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- an air bag arrangement according to one of the preceding claims,
wherein an airbag module comprising the airbag (1) is arranged in the
backrest (6) and the airbag (1) is shaped in such a way that in the
deployed state a frontal section (1f) of the airbag (1) is arranged
directly in front of a central axis of the backrest (5) and wherein the

tether arrangement (2) is connected with the one end to the backrest

(5)-

10. Vehicle seat arrangement according to claim 9, wherein the tether
arrangement (2) is connected to a back side of the backrest (6) via a

pretensioner, a load limiter and/or a tether retractor.
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