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indirectly, said first part (10) comprising at least one seat element (16) and a component in front of the at least one seat element (16),
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of the seat element (16) when the aitbag (30) is fully deployed. The present invention also relates to an airbag (30) adapted for being
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Vehicle and Airbag adapted for being used as a Part of such a
Vehicle

Description

The invention relates to a vehicle according to the preamble of claim 1 as well as
to an airbag adapted for being used as a part of such a vehicle according to claim

12.

Frontal airbag devices are widespread in today’s automotive technology and such
a frontal airbag device is part of almost every modern passenger car and similar
vehicles. Such a frontal airbag device (hereinafter also simply referred to as ‘air-
bag device’) comprises an airbag having an outer skin and an inflator for filling this
airbag. The outer skin of such an airbag device always comprises an impact wall
facing the person to be protected when the airbag is fully deployed. Most often the
outer skin also comprises a front wall which supports the airbag at a rigid part of
the vehicle, for example the steering wheel or the instrument panel. The outer sur-
face of the front wall thus forms the supported surface of the outer skin of the air-
bag. In order to reduce the depth of the fully deployed airbag it is known to pro-
vide at least one tethering element between the front wall and the rear wall,
wherein this tethering element is under tension when the airbag is fully deployed.
Such frontal airbag devices contribute to the safety of the occupant of a passen-

ger car to a large extent.

It is a known fact that motorcycle riders are even more endangered during an ac-
cident than the occupants of a passenger car. Consequently it has been proposed
to adapt the concept of a frontal airbag device to motorcycles. A motorcycle with
such a frontal airbag device is described for example in JP2015-067148A.

Starting from this prior art it is the task of the invention to improve a generic vehi-

cle.
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This task is solved by a vehicle having the features of claim 1. An airbag adapted

for being used as a part of such a vehicle as defined in claim 12.

The invention relates to motor cycles in the first place but can aiso be applied to
similar vehicles like trikes and quads or other types of two wheelers, quads, ATVs
and other types of four wheelers without a car body. These vehicles have in
common that they comprise a first part having a seat element (often in form of a
bench) and a second part being held at the front end of the first part in a swiveling
manner and comprising a handlebar, wherein the first element comprises a com-
ponent which is located between the seat element and the second element. This

component often is a tank.

The basic idea is to use at least a part of the upper surface of the component as a
support surface for the deployed airbag and to choose the shape of the outer skin
of the airbag accordingly. It was found that the matching shape of the airbag skin
is a wedge-shape such that it has a base wall and slanted impact wall, a front wall

and two substantially triangular side walls.

By means of the wedge-shape, the upper surface of the component of the first
part of the vehicle in front of the seat element can be used as a support surface
(as has already been mentioned), and an early coupling of the abdominal region
of the rider to the impact wall of the outer skin of the airbag can be reached with-
out exercising too much force to the head and neck of the rider. Further, the vol-
ume enclosed by the outer skin when the airbag is fully deployed is minimized.

In order to limit the total width of the airbag such that the outer skin has the shape
of a classic wedge, it is preferred to provide at least one transverse tethering ele-

ment connecting the side walls.

In order to create the wedge-shape, it can be preferred that the airbag comprises
at least one longitudinal tethering element being connected to the impact wall and
to the front wall. Like the transverse tethering element, this at least one longitudi-
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nal tethering element is under tension when the airbag is fully deployed. In this
case it can be advantageous that the at least one longitudinal tethering element is
also connected to the base wall. This helps to shape the base wall such that it can
properly be supported by the upper surface of the component of the first part. In
other embodiments however, the at least one longitudinal tethering element is not
connected to the base wall. This can improve an even gas distribution within the

gas space enclosed by the outer skin.

The transverse tethering element and the longitudinal tethering element can be
combined to a combined transverse and longitudinal tethering element being con-
nected to the side walls as well as at least to the impact wall and preferably also
to the front wall. Especially in this case it can be preferred that the edge of the
combined tethering element being connected to the impact wall is concave lead-

ing to an impact wall that is concave at least in sections.

it is possible to use such a combined transverse and longitudinal tethering ele-
ment alone or in combination with at least one distinct transverse tethering ele-
ment and/ or in combination with at least one distinct longitudinal tethering ele-
ment. Of course more than one combined transverse and longitudinal tethering

element can be used.

If at least one distinct transverse tethering element and at least one distinct longi-
tudinal tethering element are present, they of course cross each other in some
way. In one preferred embodiment, the at least one transverse tethering element
extends through the at least one longitudinal tethering element or that the at least
one longitudinal tethering element extends through the at least one transverse
tethering element. In another preferred embodiment, the transverse tethering el-
ement comprises at least two sections with two adjacent sections being connect-
ed to the longitudinal tethering element, or the longitudinal tethering element
comprises at least two sections with two adjacent sections being connected to the

transverse tethering element.
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Especially in order to shape the impact wall such that the rider's head is hindered
from slipping off laterally, it can be advantageous to provide at least two longitudi-

nal tethering elements.

As has already been mentioned, the base wall extends along at least a section of
the upper surface of the component being located in front of the at least one seat
element. It is preferred that the base wall extends at least along half of the length
of the upper surface component, more preferably along substantially the entire
length of the upper surface of the component. It is often ideal if the base wall ex-
tends essentially to the rear end of this component next to the seat element.

Of course, the airbag device of the vehicle comprises an inflator for inflating the

airbag.

The invention will now be described by means of preferred embodiments in view

of the figures. The figures show:

Figure 1 a first embodiment of an inventive vehicle, namely a motorcycle
with the airbag of this vehicle being fully deployed,

Figure 2 the airbag of the vehicle shown in Figure 1 in a perspective view with

some hidden elements being shown in broken lines,

Figure 2a  a second embodiment of the airbag in a representation according to

Figure 2,

Figure 3 a third embodiment of the airbag in a representation according to
Figure 2, but with no hidden elements being shown,

Figure 4 the tethering elements of the airbag of Figure 3,

Figure 5 a variation to what is shown in Figure 4,
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Figure 6 a sectional view taken along plane A-A in Figure 5,
Figure 7 the motorcycle of Figure 1 during deployment of the airbag,

Figure 8 what is shown in Figure 7 after the airbag is fully deployed (same as

in Figure 1),

Figure 9 another embodiment of the motorcycle in a representation according

to Figure 7 (meaning during deployment of the airbag), and
Figure 10  the motorcycle of Figure 9 after complete deployment of the airbag.

The invention will now be described by means of embodiments in which the in-
ventive vehicles are motorcycles. According to current knowledge this is the most
important application of the invention, but it should be noted that the invention can
also be applied to similar vehicles especially to vehicles which have a longitudinal
bench on which the rider is seated, and a fork or fork-like part having a handle
bar. In any case it is necessary that a component of the vehicle extends between
the seat element (seating bench) and the handle bar. Currently, this component
usually is a tank. Usually, the legs of the rider are positioned left and right of the
longitudinal axis of the vehicle, and most often left and right of the component and

outside the vehicle.

First, the structure of the motorcycle shown in Figure 1 is briefly described: The
motorcycle can be looked at as comprising two parts, namely a first part 10 and a
second part 20. The first part 10 is basically the “rear part” and usually comprises
a frame 11, a tank 14, attached to the frame, a seat element (seat bench) 16 at-
tached to the frame 11 and a swing arm 17 being attached to the frame 11 in a
rocking manner. This swing arm 17 holds a rear wheel 12. A second part is at-
tached to the first part, namely to the front end of the frame 11 in a swiveling
manner. As is usual with motorcycles, this second part 20 comprises a fork 26,
and a handle bar 24 attached to the fork 26. A front wheel 22 is held by the fork.
The wheels 12, 22 are of course also parts of the vehicle.
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An airbag device is provided and the airbag 30 of this airbag device is shown in
Figure 1 in its fully deployed state. The airbag device further comprises an inflator,
but this inflator is not shown in the drawings. The airbag 30 is again shown in Fig-
ure 2 in more detail and its structure and position relative to the first part and the

second part of the motorcycle is described now:

As every airbag, the airbag 30 comprises an outer skin 40. This outer skin 40
comprises an impact wall 42, a front wall 46 and a base wall 44. The base wall 44
extends from a front end 44a to a rear end 44b, the impact wall 42 extends from
the rear end 44b of the base wall to a top end 42c and the front wall 46 extends
from the top end 42¢ of the impact wall 42 to the front end 44a of the base wall
44. The impact wall 42 is slanted to the vertical direction Z, for example at an an-
gle between 20° and 40°. When viewed at from the side, these three walls essen-
tially form a triangle, wherein especially the base wall 44 can be curved, especial-
ly concavely curved, in order to conform to the upper surface 15 of the tank 14.
Laterally the outer skin 40 is closed by substantially triangular side walls 48 and
49.

The base wall 44 extends substantial along the whole length of the upper surface
15 of the tank 14, meaning of the component in front of the seat element 16. As is
shown, and this is preferred, the rear end 44b of the base wall 44, which is also
the rear and lower end of the impact wall 42 is located at or near the rear end of
the tank 14, such that it is located close to the driver of the motorcycle, especially
close to his/ her abdominal region. It is further preferred and shown that the base
wall 44 extends essentially to the front end of the tank 14 such that the whole up-
per surface 15 of the tank 14 (more general: the component of the first part) or at

least a large part of this surface can be used as a support surface.

As has been mentioned, it is essential that the outer skin 40 of the airbag 30 is
wedge-shaped wherein it is preferred that the base wall 44 conforms to the upper
surface of the tank 14. In order to achieve this wedge shape, the side walls 48, 49

are of course substantially triangular-shaped and it is further necessary to provide
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at least one tethering element. Especially good results can be achieved if at least
two tethering elements are provided, namely a transverse tethering element 50
and a longitudinal tethering element 60. The transverse tethering element 50 is
attached to the first side wall 48 by means of a first lateral wall connection 51
(usually a seam) and to the second side wall 49 by means of a second lateral wall
connection 52 (usually also a seam). It is preferred that the transverse tethering
element 50 extends along a substantial part of the height of the side walls 48, 49.

The longitudinal tethering element 60 is attached to the impact wall 42 by means
of an impact wall connection 62 (usually a seam) and to the front wall 46 by
means of a front wall connection 66 (usually also a seam). In the embodiment
shown in Figure 2, the longitudinal tethering element 60 is also connected to the
base wall 44 namely by the base wall connection 64 (usually also a seam). This
can help to shape the base wall, but is not mandatory. In the case that the impact
wall connection 62 extends along the complete height of the impact wall, the front
wall connection 66 extends along the complete height of the front wall 46 and the
base wall connection 64 extends along the complete length of the base wall 44,
these connections 62, 64 and 66 can be sections of a single connection. In other
embodiments, the longitudinal tethering element 60 does not extend to the base
wall, such that the two chambers that are separated by the longitudinal tethering
element 60 are connected at the bottom. This has the advantage that only one

central gas inlet is needed or the inflator can be located inside the gas space.

Because of the structure and shape of the tethering elements 50, 60 they need to
cross each other. In the embodiment shown, the longitudinal tethering element 60
shows an opening 68 for this purpose. Of course it would also be possible to pro-
vide such an opening in the transverse tethering element 50 instead. In case that

the tethering elements are traditional belt-like tethers, these of course can just

pass each other.

The longitudinal tethering element 60 divides the gas space enclosed by the outer
skin into two sections. In order to ensure a substantially symmetric deployment,
one inflator opening 45, 45’ is provided for each section. In the case that the longi-
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tudinal tethering element does not extend to the base wall, one central inflator

opening is sufficient.

The tethering elements 50, 60 help to keep the fully deployed outer skin 40 in its
wedge-shape. This-wedge shape has the following advantages: The rear lower
end of the outer skin 40 can be located close to the motorcycle rider, especially to
his/ her abdominal region such that an early coupling between rider and the air-
bag, namely its impact wall 42, takes place. Further, a large supported surface
can be provided; essentially the whole outer surface of the base wall 44 serves as
a supported surface. Preferably, the width of the base wall 44 in Y-direction is at
least the width of the tank 14, such that a maximum support can be provided, but
the overall volume of the airbag is not higher than necessary. Because of the
transverse tethering element 50, the maximum width (in Y-direction) of the com-
pletely deployed outer skin 40 does not exceed substantially the width of the base
wall 44 or is at least limited to a defined value. Besides the volume reduction this
has the further advantage that the deployed airbag does not interfere with the
arms of the rider such that usually the driver's hands still hold the handle bar 24
when the airbag is fully deployed. The longitudinal tethering element 60 and es-
pecially its connection to the impact wall 42 has the further advantage that the
impact wall 42 is flat or even slightly concave such that the driver's head and torso

are hindered from slipping off laterally.

Figure 2a shows an embodiment with a combined transverse and longitudinal
tethering element 55, which is both, a transverse tethering element and a longitu-
dinal tethering element. It can be preferred that the edge of the combined trans-
verse and longitudinal tethering element 55 being connected to the impact wall 42
is concave such that also the outer surface of the impact wall (the impact surface)
is concave. This can help to hinder the rider from slipping off the impact surface.
Of course, at least two such combined transverse and longitudinal tethering ele-
ments 55 being spaced from one another in Z-direction could be used.

Figures 3 and 4 show a third embodiment of the airbag 30, wherein Figure 3 is a

perspective view according to Figure 2 but without showing hidden elements and
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Figure 4 shows only the tethering elements. The difference to the first embodi-
ment is that two longitudinal tether elements 60, 60’ are provided. For this reason
of course also two connections to the impact wall, the base wall (if such a connec-
tion exists) and the front wall are provided; the impact wall connections 62, 62’ are
shown in Figure 3. By providing two longitudinal tethering elements 60, 60, an
essentially flat area of the impact wall 42 can be generated. This can especially
help to keep the driver's head centered at the impact wall 42.

In this case it is for example possible to provide the gas feeding only in the middle
between the two longitudinal tethering elements 60, 60’ even if the longitudinal
tethering elements extend to the bottom wall. In this case it can be necessary to
provide overflow openings 69, 69’ in the longitudinal tethering elements 60, 60’.

Figures 5 and 6 show an alternative to the structure shown in Figures 3 and 4.
Here, the transverse tethering element 50 has three sections 50a, 50b and 50c,
wherein the outer sections 50a, 50c are each connected to one side wall and to
one longitudinal tethering element, and wherein the middle section 50b is con-
nected to both longitudinal tethering elements 60, 60°. This concept can of course

also be applied to the case that only one longitudinal tethering element is used.

The tethering elements shown in the embodiments have a rather planer, two-
dimensional structure. This can have advantages, but it needs to be noticed that
the tethering elements could also be “classic” belt-shaped tethers. In this case, it
might be necessary to use several tethers for each direction (meaning the longitu-

dinal and the transverse direction).

As is shown in Figures 7 and 8, it is for example possible to locate the airbag de-
vice (meaning the un-deployed airbag and the inflator) at the rear end of the tank
14 or the front end of the seat element 16, such that the airbag deploys basically
to the front and upwards. This has the advantage that the impact wall 42 is locat-

ed in front of the driver at an early stage.
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As an alternative (shown in Figures 9 and 10), the airbag device could also be
located essentially at the front of tank 14 such that the airbag deploys more like a

traditional frontal airbag, namely towards the rider.

5 It would of course also be possible (but not shown in the drawings) to locate the
airbag device essentially in the middle of the tank such that it deploys to the front

and to the rear.

One sees that the wedge-shape of the outer skin of the airbag provides numerous

10 advantages over the motorbike airbags known in the prior art.
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Claims

Vehicle comprising
a first part (10) carrying at least one rear wheel (12) at least indirectly, said
first part (10) comprising at least one seat element (16) and a component in
front of the at least one seat element (16),
a second part (20) being attached to the first part (10) at the front end of
the first part (10) in a swiveling manner and carrying at least one front
wheel (22), said second part (20) comprising at least one handlebar (24),
and
an airbag device comprising an airbag (30) being attached to the first part
(10), said airbag (30) having an outer skin (40) comprising an impact wall
(42) being located in front of the seat element (16) when the airbag (30) is
fully deployed,
characterized in that
the outer skin (40) of the fully deployed airbag (30) is wedge-shaped and
comprises:
a base wall (44) extending from a front end (44a) to a rear end (44b),
the impact wall (42) extending from the rear end (44b) of the base
wall (44) to a top end (42c),
a front wall (46) extending from the top end (42c) of the impact wall
(44) to the front end (44a) of the base wall (44), and
a substantially triangular first side wall (48) and a substantially trian-
gular second side wall (49), said side walls (48, 49) connecting the
lateral edges of the base wall (44), the impact wall (42) and the front
wall (46).

Vehicle according to claim 1, characterized in that the airbag (30) further
comprises at least one transverse tethering element (50) being connected
to the first side wall (48) by means of a first lateral connection (51) and to
the second side wall (49) by means of a second lateral connection (52),

said transverse tethering element (50) being under tension when the airbag




10

15

20

25

30

WO 2022/112232 PCT/EP2021/082648

13

(30) is fully deployed such that it limits the width of the outer skin of the air-
bag.

Vehicle according to claim 1 or to claim 2, characterized in that the airbag
(30) further comprises at least one longitudinal tethering element (60, 60')
being connected to the impact wall (42) by means of an impact wall con-
nection (62) and to the front wall (46) by means of a front wall connection
(66), said at least one longitudinal tethering element (60, 60’) being under

tension when the airbag (30) is fully deployed.

Vehicle according to claim 3, characterized in that the at least one longitu-
dinal tethering element (60, 60’) is further connected to the base wall (44).

Vehicle according to claim 2 and claim 3 or claim 4, characterized in that
the at least one transverse tethering element (50) extends through the at
least one longitudinal tethering element (60, 60’) or that the at least one
longitudinal tethering element (60, 60’) extends through the at least one

transverse tethering element (50).

Vehicle according to claim 2 and claim 3 or claim 4, characterized in that
the transverse tethering element (50) comprises at least two sections with
two adjacent sections being connected to the same longitudinal tethering
element (60, 60’), or that the at least one longitudinal tethering element (60,
60’) comprises at least two sections with two adjacent sections being con-

nected to the same transversal tethering element (50).

Vehicle according to any one of the claims 3 to 6, characterized in that the
airbag (30) comprises at least two longitudinal tethering elements (60, 60’).

Vehicle according to any one of the claims 1 to 7, characterized that the
airbag further comprises at least one combined transverse and longitudinal
tethering element (55) being connected to the first side wall (48) by means

of a first lateral connection (51), to the second side wall (49) by means of a
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11.

12.

14

second lateral connection (52), to the impact wall (42) by means of an im-
pact wall connection (62) and preferably to the front wall (46) by means of a
front wall connection (66), said combined transverse and longitudinal teth-
ering element (55) being under tension when the airbag (30) is fully de-
ployed such that it limits the width of the outer skin of the airbag.

Vehicle according to any one of the claims 1 to 8, characterized in that the
base wall (44) extends along at least a section of the upper surface (15) of
the component being located in front of the at least one seat element (16),
wherein it is preferred that the base wall (44) extends at least along half of
the length of the upper surface (15) of the component, more preferably
along substantially the entire length of the upper surface (15) of the com-

ponent.

Vehicle according to any one of the claims 1 to 9, characterized in that the

component in front of the at least one seat element is a tank (14).

Vehicle according to any one of claims 1 to 9, characterized in that it lacks

a car body.

Airbag (30) adapted for being used in a vehicle according to one of the
claims 1 to 11, said airbag comprising an outer skin (40) being wedge-
shaped when the airbag (30) is fully deployed and comprising:

an impact wall (42) having a top end (42c),

a base wall (44) extending from a front end (44a) to a rear end (44b),

a front wall (46) extending from the top end (42c) of the impact wall (44) to
the front end (44a) of the base wall (44),

a substantially triangular first side wall (48) and a substantially triangular
second side wall (49), said side walls (48, 49) connecting the lateral edges
of the base wall (44), the impact wall (42) and the front wall (46),

wherein the airbag (30) further comprises:

at least one transverse tethering element (50) being connected to the first

side wall (48) by means of a first lateral connection (51) and to the second
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side wall (49) by means of a second lateral connection (52), said trans-
verse tethering element (50) being under tension when the airbag (30) is
fully deployed such that it limits the width of the outer skin of the airbag,
and/ or

at least one longitudinal tethering element (60, 60’) being connected to the
impact wall (42) and to the front wall (46), said at least one longitudinal
tethering element (60, 60’) being under tension when the airbag (30) is fully

deployed.
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