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AN APPARATUS FOR HOUSING AN AIRBAG ON A VEHICLE

TECHNICAL FIELD

The present disclosure relates to an apparatus for housing an airbag on a vehicle. In
particular, but not exclusively it relates to an apparatus for housing a pedestrian airbag on a
road vehicle such as a car.

Aspects of the invention relate to an apparatus, an airbag unit and a vehicle.

BACKGROUND

Pedestrian airbags have been produced which are fitted to an inner surface of a hood of an
engine compartment of vehicle. The airbag is located in a housing attached to a
reinforcement part of the hood. A problem with this arrangement is that the airbag takes up
space in the engine compartment. In addition, during deployment, the airbag must inflate
through a relatively narrow gap between the hood and the leaf screen at the bottom of the
windshield.

It is an aim of the present invention to address disadvantages of the prior art.

SUMMARY OF THE INVENTION

Aspects and embodiments of the invention provide an apparatus, an airbag unit and a
vehicle as claimed in the appended claims.

According to an aspect of the invention there is provided an apparatus for housing a
pedestrian airbag on a vehicle, the apparatus comprising: a first cover part comprising a first
rear connection portion, a first containing portion, and a tear line positioned between the first
rear connection portion and the first containing portion, the tear line, in use, being arranged
to tearing during use to provide an aperture through which an airbag can deploy; and a
second cover part; wherein the first cover part and the second cover part define a chamber
for an airbag, the second cover part comprising a ramp surface to direct, in use, a deploying
airbag away from the first rear connection portion during inflation of the airbag.
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This provides the advantage that the airbag may be located within a channel formed in a
reinforcement structure of a hood of a vehicle, and the ramp surface prevents the airbag
from snagging during deployment on the first rear connection portion or snagging on a
connection means that is used to attach the first rear connection means to the hood. The
connection means may comprise a bolt or alternative fastener that is capable of securely
attaching the first rear connection portion to the hood.

In some embodiments the second cover part comprises a second containing portion and a
second rear connection portion positioned alongside the first rear connection portion; the
ramp surface extends from the second containing portion to the second rear connecting
portion; the second containing portion has a first surface facing into the chamber; and the
ramp surface faces into the chamber at an obtuse angle to the first surface of the second

containing portion.

In embodiments where the second cover part is part that is separable from a hood to which it
is attached, by providing the second rear connection portion positioned alongside the first
rear connection portion enables the first rear connection portion to assist with maintaining

the position of the second rear connection portion.

In some embodiments the second cover part comprises a ridge positioned between the
second rear connecting portion and the second rear connecting portion; and the ramp
surface forms one side of the ridge.

This provides the advantage that the first rear connection portion, and/or a connection
means connecting the first rear connection portion to a hood, may be positioned further
back, than it otherwise would be, from the path of the airbag during its deployment.

In some embodiments, the first cover part and/or the second cover part comprise holes to
enable attachment of the apparatus to an inside surface of a hood of a compartment
positioned towards a front of a vehicle.

In some embodiments the second cover part comprises a reinforcement structure of a hood

for a compartment of a vehicle, the compartment being an engine compartment or a trunk.
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In some embodiments the first cover part comprises at least one depending feature on the
first rear connection portion, the at least one depending feature being arranged such that it
reduces the likelihood, in use, of a deploying airbag contacting a first connection means

located within an aperture in the first rear connection portion.

This provides the advantage that a deploying airbag is provided with additional protection
from the possibility of snagging on the first connection means.

In some embodiments the at least one depending feature comprises at least one lip

extending from the first rear connection portion.

This provides the advantages that a deploying airbag is provided with additional protection
from the possibility of snagging on the first connection means and that the first rear
connection portion is provided with additional strength and rigidity

In some embodiments the at least one lip comprises a continuous lip extending along the

first rear connection portion.

In some embodiments the at least one lip extends along an outer edge of the first rear

connection portion.

In some embodiments the at least one lip extends from the first rear connection portion to
the tear line.

This provides the advantages that the first rear connection portion is provided with additional
strength and stiffness adjacent to the tear line, to facilitate rapid tearing along the tear line.

In some embodiments: the at least one depending feature comprises a first lip and a second
lip; and the first lip and the second lip in combination with the first rear connection portion
form a U-shaped channel.
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This provides the advantages that the first rear connection portion is provided with a strong
and rigid structure, and also the U-shaped channel provides a recess in which a connections
means, such as a bolt may reside without being in the path of a deploying airbag.

In some embodiments the at least one depending feature comprises rigidizing ribs.

This provides the advantages that the first rear connection portion is provided with a strong
and rigid structure.

In some embodiments the rigidizing ribs are attached to the at least one lip.

In some embodiments the rigidizing ribs extend across the U-shaped channel.

In some embodiments an outer surface of the U-shaped channel faces the second rear

connection portion.

In some embodiments the first cover part comprises a first front connection portion and a
channel of the first cover part is positioned between the first rear connection portion and the

first front connection portion.

In some embodiments the first cover part comprises a first peripheral connecting portion that
includes the first front connection portion and the first rear connection portion and which
extends around the entire periphery of the first cover part.

This provides the advantage that the first cover part, as a whole is provided with a strong

structure.

In some embodiments the second cover part comprises a second peripheral connecting
portion that includes the second front connection portion and the second rear connection
portion and which extends alongside the first peripheral connecting portion around the entire
periphery of the second cover part.
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This provides the advantage that a continuous seal may be provided between the first and
second peripheral connecting portions so that an airbag within the housing is isolated from

the environment outside of its housing.

In some embodiments the first cover part comprises a downturned lip extending along a front
edge of the first front connection portion.

In some embodiments the first front connection portion comprises front rigidizing ribs.

In some embodiments the front rigidizing ribs are attached to the downturned lip extending
along the front edge and the first front connection portion.

In some embodiments the second cover part comprises a front wall portion; and the second
containing portion extends between the ramp portion and the front wall portion to form a

channel.

This provides the advantage that at least a portion of an airbag located within the housing
may be located within the channel formed in the second cover portion, rather than the whole
of the airbag being located in the first cover part.

According to another aspect of the invention there is provided an airbag unit comprising the
apparatus according to any one of the previous paragraphs and an airbag positioned
between the first cover part and the second cover part.

According to a further aspect of the invention there is provided a vehicle comprising: a hood
covering a front compartment of the vehicle; an apparatus according to any one of the
previous paragraphs attached to an inner surface of the hood and an airbag positioned
between the first cover part and the second cover part of the apparatus.

In some embodiments the first cover part is attached to the hood by a fixing means
extending through a hole in the first rear connection portion; and a head of the fixing means
is positioned between two rigidizing ribs forming a part of the first rear connection portion.



10

15

20

25

30

WO 2018/206452 PCT/EP2018/061572

This provides the advantage that the head of the fixing means is shielded from contact with
the airbag by the two rigidizing ribs.

In some embodiments the second cover part is attached to the hood by the same fixing
means, which extends through a hole in the second rear connection portion.

In some embodiments the hood comprises an outer panel and a reinforcement structure
attached to the outer panel; and the reinforcement structure comprises a channel in which
the airbag is positioned.

This provides the advantage that at least a portion of the airbag may be located within the
channel formed in the reinforcement structure rather than taking up space in the

compartment.

In some embodiments the hood comprises an outer panel and a reinforcement structure

attached to the outer panel; and the reinforcement structure provides the second cover part.

This provides the advantage that a separate second cover part does not have to be
provided.

In some embodiments: the reinforcement structure comprises a portion at the rear of the
channel to which the first rear connection portion is attached, and a portion at the front of the
channel to which the first front connection portion is attached; the portion at the front of the
channel is a first distance from the outer panel; the portion at the rear of the channel is a
second distance from the outer panel; and the second distance is shorter than the first
distance.

According to yet another aspect of the invention there is provided a pedestrian airbag unit for
use on a vehicle, the apparatus comprising: a first cover part comprising a first rear
connection portion, a first containing portion, and a tear line positioned between the first rear
connection portion and the first containing portion; a second cover part comprising a second
rear connection portion positioned alongside the first rear connection portion, a second
containing portion, and a ramp portion extending from the second containing portion to the
second rear connecting portion; and an airbag contained between the first cover part and the
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second cover part; wherein the ramp portion has a ramp surface facing the airbag and
arranged to direct the airbag away from the first rear connection portion during inflation of
the airbag.

Aspects and embodiments of the invention provide an apparatus, an airbag unit and a
vehicle as claimed in the appended claims.

According to an aspect of the invention there is provided an apparatus for housing a
pedestrian airbag on a vehicle, the apparatus comprising: a first cover part comprising a first
containing portion a first rear connection portion comprising an aperture for receiving a first
connection means for connecting the first cover part to a second cover part and/or a hood of
a compartment of a vehicle; and a tear line positioned between the first rear connection
portion and the first containing portion; and wherein the first cover part comprises at least
one depending feature on the first rear connection portion, the at least one depending
feature being at least one lip that extends from the first connection portion and wherein the
at least one lip extends along the outer edge arranged such that it reduces the likelihood in
use, of a deploying airbag contacting a first connection means located within the aperture.

This provides the advantage that a deploying airbag is provided with protection from the
possibility of snagging on the first connection means.

In some embodiments the at least one lip comprises a continuous lip extending along the
first rear connection portion. This provides the advantage that the first rear connection
portion is provided with additional rigidity and strength.

In some embodiments the at least one lip extends from the first rear connection portion to
the tear line. This provides the advantage that the rigidity of the first rear connection portion
is increased alongside the tear line.

In some embodiments the at least one depending feature comprises a first lip and a second
lip; and the first lip and the second lip in combination with the first rear connection portion
form a U-shaped channel.
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This provides the advantage of increased strength and rigidity. Also it allows the connection
means to be positioned within the U-shaped channel and therefore it is less likely to contact
the airbag during deployment.

In some embodiments the at least one depending feature comprises rigidizing ribs.

In some embodiments the rigidizing ribs are attached to the first lip.

In some embodiments the rigidizing ribs extend across the U-shaped channel.

In some embodiments the first cover part defines a space between two of the rigidizing ribs
for receiving a head of a bolt located in the aperture. This provides the advantage that it
allows the bolt to be further hidden from the airbag during its deployment.

In some embodiments the first cover part comprises a first front connection portion and a
first cover channel for at least partially containing an airbag; the first cover channel is
positioned between the first rear connection portion and the first front connection portion;
and the first front connection portion comprises an aperture for enabling connection to a

second cover part and/or a hood of a compartment of a vehicle.

In some embodiments the first cover part comprises a downturned lip extending along an

outer edge of the first front connection portion.

In some embodiments the first front connection portion comprises front rigidizing ribs.

In some embodiments the front rigidizing ribs of the first front connection portion are
attached to its downturned lip.

In some embodiments the first front connection portion comprises a U-shaped channel, and
the rigidizing ribs of the first front connection portion extend across the U-shaped channel.

In some embodiments the first cover part comprises a first peripheral connecting portion that
includes the first rear connection portion and which extends around the entire periphery of
the first cover part.
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In some embodiments the first cover part comprises a peripheral downturned lip which
extends around an outside edge of the entire first peripheral connecting portion. This
provides the advantage that the first cover part, as a whole, is provided with a strong

structure.

In some embodiments the first cover part is attached to a second cover part and an airbag is
located between the first cover part and the second cover part.

In some embodiments the second cover part comprises a reinforcing structure of a hood for
a front compartment of a vehicle.

In some embodiments the second cover part comprises apertures for enabling connection of
the second cover part to the first cover part and/or a reinforcing structure of a hood for a
front compartment of a vehicle.

In some embodiments the second cover part comprises a second containing portion and a
second rear connection portion; the second rear connection portion is connected to the first
rear connection portion of the first cover part; and the airbag is located between the first
containing portion of the first cover part and the second containing portion of the second

cover part.

In some embodiments the second cover part comprises a ramp portion having a ramp
surface positioned between the second containing portion and the second rear connection
portion; and the ramp surface faces the airbag and is configured to direct the airbag away
from the first rear connection portion during inflation of the airbag. This provides the
advantage that the airbag is less likely to contact the first rear connection portion or the
connection means located during deployment of the airbag.

In some embodiments the second cover part comprises a ridge positioned between the
second rear connection portion and the second containing portion; and the ramp surface
forms one side of the ridge.
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This provides the advantage that the first rear connection portion, and/or a connection
means connecting the first rear connection portion to a hood, may be positioned further
back, than it otherwise would be, from the path of the airbag during its deployment.

In some embodiments the second cover part comprises a front wall portion and the second
containing portion extends between the ramp portion and the front wall portion to form a

channel in the second cover.

In some embodiments a second cover part is attached to the first cover part and an airbag
located between the first cover part and the second cover part.

According to another aspect of the invention there is provided a vehicle comprising: a
compartment positioned in front of a windshield of the vehicle, the compartment being an
engine compartment or a trunk; a hood covering the compartment and the apparatus
according to any one of the previous paragraphs attached to an inner surface of the hood.

In some embodiments the hood comprises an outer panel and a reinforcement structure
attached to the outer panel, and the reinforcement structure comprises a channel in which
the airbag is positioned. This provides the advantage that the airbag takes up less space in
the compartment.

In some embodiments the first cover part is attached to the hood by a bolt extending through
the aperture in the first rear connection portion and a head of the bolt is positioned between
two rigidizing ribs attached to the first rear connection portion.

In some embodiments the second cover part is attached to the hood by the same bolt which
extends through a hole in the second rear connection portion.

According to another aspect of the invention there is provided an apparatus for housing a
pedestrian airbag on a vehicle, the apparatus comprising a first cover part comprising: a first
containing portion and a first rear connection portion configured to receive a first connection
means for connecting the first cover part to a second cover part and/or a hood of a
compartment of a vehicle; and a tear line positioned between the first rear connection portion
and the first containing portion; and wherein the first cover part comprises at least one

10
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depending feature on the first rear connection portion, the at least one depending feature
being arranged such that it reduces the likelihood in use, of a deploying airbag contacting a
first connection means connecting the first rear connection portion to a second cover part

and/or a hood of a vehicle.

For the purposes of the present application “a compartment positioned towards a front of a
vehicle”, or “a hood for a compartment of a vehicle” or “a hood for a front compartment of a
vehicle” is an engine compartment or trunk positioned in front of a windshield of the vehicle.

The apparatus of any of the above aspects may be for use within a road vehicle.

Within the scope of this application it is expressly intended that the various aspects,
embodiments, examples and alternatives set out in the preceding paragraphs, in the claims
and/or in the following description and drawings, and in particular the individual features
thereof, may be taken independently or in any combination. That is, all embodiments and/or
features of any embodiment can be combined in any way and/or combination, unless such
features are incompatible. The applicant reserves the right to change any originally filed
claim or file any new claim accordingly, including the right to amend any originally filed claim
to depend from and/or incorporate any feature of any other claim although not originally
claimed in that manner.

BRIEF DESCRIPTION OF THE DRAWINGS

One or more embodiments of the invention will now be described, by way of example only,
with reference to the accompanying drawings, in which:

Fig. 1 shows a plan view of a vehicle embodying the present invention;

Fig. 2 shows a view of the underside of the hood of the vehicle shown in Fig. 1;

Fig. 3 shows a view of the underside of the hood without an airbag unit attached;

Fig. 4 shows a cross-sectional view of an airbag unit attached to the hood;
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Fig. 5 shows a bottom view of the airbag unit;

Fig. 6 shows a bottom view of just one half of the airbag unit of Fig. 5;

Fig. 7 shows a perspective view of the airbag unit;

Fig. 8 shows a top view of the airbag unit of Fig. 4;

Fig. 9 shows an alternative embodiment, in which the airbag is positioned between the first
cover part and the inner panel, directly against the inner panel;

Figs. 10 and 11 respectively show the airbag unit of Fig. 4 before and after deployment of
the airbag; and

Fig. 12 shows a further alternative airbag unit embodying the present invention.

DETAILED DESCRIPTION

A vehicle 101 embodying the present invention is shown in a plan view in Fig. 1. The vehicle
101 comprises a windshield 102 and a compartment 103 positioned in front of a windshield
102. In the embodiment of Fig. 1, the compartment 103 is an engine compartment. However,
in alternative embodiments where the vehicle 101 is a rear engine vehicle 101 or a battery
powered electric vehicle, the compartment 103 may be a luggage compartment, which may
be referred to as a trunk or boot.

The vehicle 101 comprises a hood 104 (or bonnet), in the form of a hinged lid for the
compartment 103. The hood 104 comprises an outer panel 107, an outer surface of which
provides an A-surface of the vehicle 101 which forms a part of the exterior shape of the
vehicle 101. The vehicle 101 also comprises a pedestrian airbag unit 105, which is attached
to an inner surface (as shown in Fig. 2) of the hood 104. In the event that the vehicle 101
has a collision with a pedestrian, sensors (not shown) located at the front 106 of the vehicle
101, provide a signal to an electronic controller (not shown) which causes the deployment
and lifting of the rear end of the hood 104 and the inflation of an airbag 205 (as shown in Fig.
11) stored in the airbag unit 105. The airbag 205, when inflated, expands out past a rear
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edge 108 of the hood 103 to at least partially cover the windshield 102, windshield wipers
(not shown) and A-pillars of the vehicle 101 to protect the pedestrian against direct collision
with the windshield 102, windshield wipers and A-pillars.

A view of the underside of the hood 104 is shown in Fig. 2. In the present embodiment, the
underside of the hood 104 comprises an inner panel 201 that in general is spatially
separated from the outer panel 107, but which meets the outer panel 107 along a seam 202
around the periphery of the hood 104. A reinforcement structure 203 is permanently
attached to the outer panel 107 and positioned between the inner panel 201 and the outer
panel 107. As is known, the reinforcement structure 203 may have a complex 3-dimenional
shape to provide the hood 104 with increased strength and rigidity. However, in the present
embodiment, the reinforcement structure 203 also provides a rigid structure to support
attachment means for enabling attachment of the airbag unit 105 to the hood 104.

The airbag unit 105 comprises a first cover part 204, which forms a part of an apparatus 200
for housing an airbag 205. The first cover part 204 comprises a first containing portion 206,
which contains at least a portion of the airbag 205. The first cover part 204 also comprises a
first rear connection portion 207, which comprises apertures (402 shown in Figs. 4, 5 and 6)
to enable attachment of the first cover part 204 to the reinforcement structure 203 by
connection means 208, which may comprise several bolts 208.

In the present embodiment, the first cover part 204 also comprises a first front connection
portion 209, which also comprises apertures (608 shown in Figs. 4, 5 and 6) to enable
attachment of the first cover part 204 to the reinforcement structure 203, for example by
several bolts 210. The first containing portion 206 is located between the first rear
connection portion 207 and the first front connection portion 209.

The hood 104 with the airbag unit 105 removed is shown in Fig. 3. The reinforcement
structure 203 defines a channel 302 (shown in dashed outline) in which the airbag unit 105
at least partially resides. In the present embodiment, in which the inner panel 201 overlays
the reinforcement structure 203, the inner panel 201 also defines a channel 301, positioned
within the channel 302 in the reinforcement structure 203, and in which the airbag 205 at
least partially resides.
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As illustrated in Fig. 3, the channel 302 in the reinforcement structure 203, like the channel
301 in the inner panel, extends substantially parallel to the curved rear edge 108 of the hood
104. The reinforcement means 203 comprises attachment means 304 for enabling
attachment of the airbag unit 105. The attachment means 304 comprises several threaded
holes 305 positioned on a line alongside the channel 302, between the channel 302 and the
rear edge 108 of the hood 104. In the present embodiment, the attachment means 304 also
comprises several threaded holes 306 positioned on a line alongside the channel 302,
between the channel 302 and a front edge 307 of the hood 104. In the present embodiment,
the reinforcement structure 203 is formed of a pressed steel sheet, and the threaded holes
305 and 306 are formed by positioning clinch nuts (403 in Fig. 4) in holes formed in the steel
sheet.

The channel 302 is positioned in close proximity to the rear edge 108 of the hood 104 to
facilitate expansion of the airbag 205, out from under the hood 104, during inflation of the
airbag. Thus, the channel 302 is spaced from the rear edge 108 of the hood 104 by a
relatively short first distance 308 and spaced from the front edge 307 of the hood 104 by a
relatively long second distance 309.

A cross-sectional view of the airbag unit 105 attached to the hood 104 is shown in Fig. 4. As
mentioned above, the airbag unit 105 comprises a first cover part 204, which comprises a
first containing portion 206 in which the un-deployed airbag 205 partially resides. The airbag
205 comprises an inflatable bag containing an electronically actuatable inflation unit 420
configured to generate gas to inflate the airbag 205 on receipt of a signal.

The first containing portion 206 comprises a channel which has the first rear connection
portion 207 on one side and the first front connection portion 209 on the opposite side. The
first cover part 204 also comprises a tear line 401 positioned between the first rear
connection portion 207 and the first containing portion 206, the tear line 401 being arranged
to tear during use to provide an aperture (1101 shown in Fig. 11) through which the airbag
205 can deploy. The tear line 401 extends into and out of the page as viewed in Fig. 4, along
the whole length of the first containing portion 206. The first cover part 204 may be formed of
a molded plastics material, and the tear line 401 may be formed as a line of reduced material
thickness.
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In the present embodiment, one or more depending features are provided on the first rear
connection portion 207. The depending features are arranged to reduce the likelihood, in
use, of the airbag 205 contacting a connection means used to attach the first rear connection
portion 207 to the reinforcement structure 203. In the present example, the connection
means are the bolts 208 which are located within apertures 402 formed in the first rear
connection portion 207 and screwed into clinch nuts 403 fixed to the metal sheet forming the

reinforcement structure 203.

The depending features also provide the rear connection portion 207 with increased strength
and rigidity, so that the first connecting portion 207 is held firmly in place along its whole
length while the first cover portion 204 is torn along the tear line 401 during deployment of
the airbag 205.

The first cover part 204 comprises a first depending feature in the form of a first lip 404 that
depends from the first rear connection portion 207. The first lip 404 may extend continuously
along the entire length of the first rear connection portion 207 or may be one of a series of
lips positioned in the vicinity of the bolts 208 to shield the bolt from the airbag 205 during its
deployment.

In the present embodiment, the first lip 404 extends from an outer edge of the first rear
connection portion 207. A second lip 405 extends from the first rear connection portion 207
to the tear line 401. l.e. the tear line 401 runs along an edge of the second lip 405. The first
lip 404 and the second lip 405 may both extend to one side of the first rear connection
portion 207, so that the combination of the first lip 404, the second lip 405 and the first rear
connection portion 207 form a U-shaped channel. The heads of the bolts 208 reside within
the U-shaped channel and therefore they are shielded from the airbag 205 during its
deployment.

Alternatively, or in addition to the lips 404 and 405, the depending features may comprise
rigidizing ribs 406. The rigidizing ribs 406 may extend across the U-shaped channel formed
by the combination of the first lip 404, the second lip 405 and the first rear connection portion
207 and may be attached to both the first lip 404 and the second lip 405, as is the case in
the embodiment of Fig. 4.
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As illustrated in Fig. 2, the bolts 208 may be positioned between two of the rigidizing ribs
406, and therefore the ribs 406 further shield the airbag 205 from the head of the bolts 208.

A bottom view of the airbag unit 105 is shown in Fig. 5. An enlarged bottom view of a portion
of the airbag unit 105 is shown in Fig. 6, where features of the airbag unit 105 are more
clearly visible and labelled. As can best be seen in Fig. 6, additional ribs 601 may be
provided on the first rear attachment portion 207 that extend approximately parallel to the
lips 404 and 405, and which extend between selected ones of the first rigidizing ribs 406, to
further enhance the rigidity of the first rear connection portion 207. Figs. 5 and 6 also show
the positions of the apertures 402 formed in the first rear connection portion 207 through
which the bolts 208 are located.

The first cover part 204 also comprises a downturned lip 407 extending along a front edge of
the first front connection portion 209. In the present embodiment, the first front connection
portion 209 and the first rear connection portion 207 are sections of a first peripheral
connecting portion 602 that extends around the entire periphery of the first cover part 204.
Similarly, the first lip 404 on the first rear connection portion 207 and the downturned lip 407
on the first front connection portion 209 are sections of a peripheral downturned lip 603 that
extends around the entire outer edge of the first peripheral connecting portion 602.

The first front connection portion 209 may also be provided with first ribs 604, which extend
substantially perpendicularly to the downturned lip 407, and second ribs 605, which extend
between the first ribs 604. Other sections of the first peripheral connecting portion 602 may
be provided with rigidizing ribs 606 in a similar manner to the first rear connecting portion
207.

As shown in the perspective view of the airbag unit 105 in Fig. 7, the ribs 604 may include
larger ribs 701 that extend further around the first containing portion 206 to provide it with

additional support.

As shown in the bottom views of Figs. 5 and 6, the first front connecting portion 209 is also
provided with apertures 608 to enable attachment of the first cover part 204 to the hood 104.
This may be achieved by locating a bolt 210 through each of the apertures 608 and screwing
into a threaded hole 306 in the reinforcement structure 203, as shown in Fig. 4. The
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threaded holes 306 may be provided by clinch nuts 403 fixed to the metal sheet forming the

reinforcement structure 203.

As shown in Fig. 4, the apparatus 200 housing the airbag 205 also comprises a second
cover part 408. In combination, the first cover part 204 and the second cover part 408 define
a chamber 409 for containing the airbag 205.

The second cover part 408 comprises a second containing portion 410. In the present
embodiment, the second containing portion 410 is positioned between a front wall portion
411 and a ramp portion 412 of the second cover part 408 to form a channel 416 in which the
un-deployed airbag 205 is partially located. The second cover part 408 also comprises a
second rear connection portion 413, and a second front connection portion 414, which are
positioned so that they extend respectively alongside the first rear connection portion 207
and first front connection portion 209 of the first cover part 204.

A top view of the airbag unit 105, which shows the top of the second cover part 408, is
shown in Fig. 8. The second rear connection portion 413 extends along one side of the
channel 416 of the second cover part 408 and the second front connection portion 414
extends along the opposite side of the channel 416. The second rear connection portion 413
and the second front connection portion 414 form a part of a second peripheral connection
portion 801 which extends around the entire periphery of the second cover part 408. The first
cover part 204 and the second cover part 408 are connected together so that the second
peripheral connecting portion 801 extends alongside the first peripheral connecting portion
602 (shown in Figs. 5 and 6).

The second rear connection portion 413 and the second front connection portion 414
comprise apertures 802 to enable a fixing means such as a bolt 208 or 210 to pass through
and attach the second cover part 408 to the first cover part 204 and the hood 104, as shown
in Fig. 4.

As shown in Fig. 4, the ramp portion 412 comprises a ramp surface 415 to direct, in use, the

airbag 205 away from the first rear connection portion 207 during inflation of the airbag 205.
Thus, there is a reduced likelihood of the airbag 205 coming into contact with the connection
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means, such as bolts 208, used to connect the first rear connection portion 207 to the hood
104.

The second containing portion 410 is arranged substantially parallel to the outer panel 107 of
the hood 104. The second containing portion 410 has a first surface 417 that faces inwards
into the chamber 409 containing the airbag 205 and an outer surface that faces the channel
302 formed in the reinforcement structure 203. The ramp surface 415 also faces into the
chamber 409 and the ramp surface 415 is oriented at an obtuse angle to the first surface
417 of the second containing portion 410 in order to direct the airbag 205 away from the first
connection portion 207 during deployment of the airbag 205.

The second cover part 408 also comprises a ridge 418, and the ramp surface 415 forms one
side of the ridge 418. The ridge 418 is positioned between the second containing portion 410
of the second cover part 408 and the second rear connection portion 209. The ridge 418
enables the head of the bolts 208 to be positioned further back from the projected path of the
deployed airbag 205 than they otherwise would be.

Fig. 4 also illustrates the cross-sectional shape of the reinforcement structure 203. The
reinforcement structure 203 defines the channel 302, which extends laterally across the
hood 104, i.e. into and out of the page in Fig. 4. The channel 302 has an inner surface 419
that faces away from the outer panel 107 to enable the channel 302 to receive at least a part
of the airbag unit 105. l.e. A part of the airbag unit 105 is able to reside within the channel
302 of the reinforcement structure 203.

In the embodiment of Fig. 4, the hood comprises the inner panel 201, which has a channel
301 positioned within the channel 302 formed in the reinforcement structure 203, and the
airbag unit 105 is positioned within the channel 301 of the inner panel 201. However, in an
alternative embodiment, the hood 104 does not include an inner panel 201 between the
outer airbag unit 205 and the reinforcement structure 203, and the airbag unit 205 is
positioned directly within the channel 302 formed in the reinforcement structure 203.

In the embodiment of Fig. 4, the airbag 205, the first cover part 204 and the second cover
part 408 form an airbag unit 105 which may be handled and installed as a complete module.
However, in alternative embodiments, the airbag unit 105 may not include a second cover
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part 408 that is separable from the hood 104. An example of such an alternative
embodiment is shown in Fig. 9, in which the airbag 205 is positioned between the first cover
part 204 and the inner panel 201, directly against the inner panel 201. i.e. the inner panel
201 provides a second cover part, which in combination with the first cover part 204 forms
the chamber 409 in which the airbag 205 is stored.

The airbag 205 is held within a first cover part 204, which is attached to the hood 104 by
connection means in the form of bolts 208 passing through its first rear connection portion
207 and bolts 210 passing through its first front connection portion 209. The first cover part
204 may be configured substantially as described above with regard to the embodiment of
Fig. 4.

Like the embodiment of Fig. 4, the inner panel 201 of Fig. 9 includes a channel 301 that has
a middle portion 901 substantially parallel to the outer panel 107 and a ramp portion 902
having a ramp surface 904 extending from the middle portion 901 towards the first rear
connection portion 207 of the first cover part 204 of the airbag unit 105A. In this
embodiment, the inner panel 201 has been formed into a shape that includes a ridge 903,
and the ramp surface 904, of the inner panel 201 forms one side of the ridge 903. The ramp
surface 904 of the inner panel 201 is configured to direct the airbag 205 away from the first
rear connection portion 207 during deployment of the airbag 205. Furthermore, the ridge 903
included in the first panel 201 results in the head of a bolt 208 being positioned further back
from the path of the airbag 205 during deployment than it otherwise would be.

A further alternative airbag unit 105B embodying the present invention is shown in Fig. 12. In
this embodiment, the hood 104 is produced without an inner panel 201 and the airbag 205 is
held between the first cover part 204 and the channel 302 formed in the reinforcement
structure 203, directly against the channel 302. Thus, in this embodiment, the reinforcement
structure 203 provides the function of the second cover part, which in combination with the
first cover part 204 forms the chamber 409 in which the airbag 205 is stored.

The first rear connection portion 207 is fixed against the second rear connection portion

1205, which in the embodiment of Fig. 12, is a portion of the reinforcement structure 203
positioned to the rear of the channel 302.
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The reinforcement structure 203 may be formed into a shape that includes a ramp portion
1202 having a ramp surface 1204 facing the airbag 205. The ramp surface 1204 is
configured to direct the airbag 205 away from the first rear connection portion 207 and the
connection means 208 during deployment of the airbag 205.

The reinforcement structure 203 is also provided with a ridge 1203 positioned alongside the
channel 302 and between the channel 302 and the second connection portion 1205. The
ramp surface 1204 forms one side of the ridge 1203.

The airbag unit 105 of Fig. 4 is shown in Figs. 10 and 11 before and after deployment of the
airbag 205 respectively. Before deployment of the airbag 205, the hood 104 is in its normal
closed position. The vehicle 101 may be provided with a leaf screen 1001 which separates
the airbag unit 105 from the compartment 103. A seal 1007 may be provided on the inner
panel 201 of the hood 104, or on the leaf screen 1001, to isolate the airbag unit 105 from the

environment within the compartment 103.

In the event of a collision, the hood 104 is deployed and lifted and the inflator unit 420 of the
airbag 205 is activated causing the airbag 205 to inflate. The expanding airbag 205 causes
the first cover part 204 to tear along the tear line 401 to create an aperture 1101 through
which the airbag 205 is able to expand and cover the windshield 102, as shown in Fig. 11.

As shown in Fig. 10, the reinforcement structure 203 is shaped so that it extends away from
the outer panel 107 by a first distance 1002. The separation of the reinforcement structure
203 from the outer panel 107 by the first distance 1002 provides the hood 104 with the
strength and rigidity that is required. The first front connection portion 209 of the airbag unit
105 may be attached to a portion 1003 of the reinforcement structure 203 at the front of the
channel 302 that is separated from the outer panel 107 by the first distance 1002, as shown
in Fig. 10.

The first rear connection portion 207 of the airbag unit 105 is attached to a portion 1004 of
the reinforcement structure 203 at the rear of the channel 302 that is separated from the
outer panel 107 by a second distance 1005 that is smaller than the first distance 1002. The
separation between the portion 1004 and the outer panel 107 enables bolts 208 to be
screwed through the reinforcement structure 203. However, because the second distance
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1005 between the portion 1004 and the outer panel 107 of the hood 104 is smaller than the
first distance 1002 between the outer panel 107 and other parts of the reinforcement
structure 203, a gap 1006 between the first rear connection portion 207 and the leaf screen
1001 is larger than it otherwise would be. By arranging the gap 1006 to be larger, the
expansion of the airbag 205 through the gap 1006 and over the windshield 102 is facilitated.
In embodiments of the invention, if the gap 1006 is too wide thus resulting in a visible gap
under the bonnet then there may be provided a flexible lip seal between the leaf screen 1001
and the bonnet panel 201 to substantially cover the gap 1006. The lip seal may be made
from a flexible material such as a rubber sealant and thus would not obstruct the deployment
of the pedestrian airbag.

Although embodiments of the present invention have been described in the preceding
paragraphs with reference to various examples, it should be appreciated that modifications
to the examples given can be made without departing from the scope of the invention as
claimed. For example, in alternative embodiments, a ridge may not be provided on the
second cover part. In alternative embodiments, connection means other than bolts may be
used to attach the first rear connection portion and/or the first front connection portion to the
hood. For example, the hood may be configured to enable the first rear connection portion or
the first front connection portion, itself, to engage with the hood. For example, the hood may
be formed with means to enable the first rear connection portion or the first front connection

portion to be hooked onto the hood.

Features described in the preceding description may be used in combinations other than the
combinations explicitly described.

Although functions have been described with reference to certain features, those functions
may be performable by other features whether described or not.

Although features have been described with reference to certain embodiments, those
features may also be present in other embodiments whether described or not.

Whilst endeavoring in the foregoing specification to draw attention to those features of the
invention believed to be of particular importance it should be understood that the Applicant
claims protection in respect of any patentable feature or combination of features
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hereinbefore referred to and/or shown in the drawings whether or not particular emphasis
has been placed thereon.
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CLAIMS

1. Apparatus for housing a pedestrian airbag on a vehicle, the apparatus comprising:

a first cover part comprising a first rear connection portion, a first containing portion,
and a tear line positioned between the first rear connection portion and the first containing
portion, the tear line being arranged to tear during use to provide an aperture through which
an airbag can deploy; and

a second cover part;
wherein the first cover part and the second cover part define a chamber for an airbag, the
second cover part comprising a ramp surface to direct, in use, a deploying airbag away from
the first rear connection portion during inflation of the airbag.

2. The apparatus according to claim 1, wherein: the second cover part comprises a
second containing portion and a second rear connection portion positioned alongside the
first rear connection portion; the ramp surface extends from the second containing portion to
the second rear connecting portion; the second containing portion has a first surface facing
into the chamber; and the ramp surface faces into the chamber at an obtuse angle to the first
surface of the second containing portion.

3. The apparatus according to claim 2, wherein: the second cover part comprises a
ridge positioned between the second rear connecting portion and the second containing
portion; and the ramp surface forms one side of the ridge.

4. The apparatus according to any one of claims 1 to 3, wherein the first cover part
and/or the second cover part comprise holes to enable attachment of the apparatus to an
inside surface of a hood of a compartment positioned towards a front of a vehicle.

5. The apparatus according to any one of claims 1 to 4, wherein the second cover part
comprises a reinforcement structure of a hood for a compartment of a vehicle, the

compartment being an engine compartment or a trunk.

6. The apparatus according to any one of claims 1 to 5, wherein the first cover part
comprises at least one depending feature on the first rear connection portion, the at least
one depending feature being arranged such that it reduces the likelihood, in use, of a
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deploying airbag contacting a first connection means located within an aperture in the first

rear connection portion.

7. The apparatus according to claim 6, wherein the at least one depending feature
comprises at least one lip extending from the first rear connection portion.

8. The apparatus according to claim 7, wherein the at least one lip comprises a

continuous lip extending along the first rear connection portion.

9. The apparatus according to claim 7 or claim 8, wherein the at least one lip extends
along an outer edge of the first rear connection portion.

10. The apparatus according to any one of claims 7 to 9, wherein the at least one lip
extends from the first rear connection portion to the tear line.

11. The apparatus according to any one of claims 7 to 10, wherein: the at least one
depending feature comprises a first and a second lip; and the first lip and the second lip in
combination with the first rear connection portion form a U-shaped channel.

12. The apparatus according to any one of claims 6 to 11, wherein the at least one
depending feature comprises rigidizing ribs.

13. The apparatus according to claim 12 when dependent from any one of claims 7 to
11, wherein the rigidizing ribs are attached to the at least one lip.

14. The apparatus according to claim 13 when dependent on claim 11, wherein the
rigidizing ribs extend across the U-shaped channel.

15. The apparatus according to claim 8 when dependent on claim 2, wherein an outer
surface of the U-shaped channel faces the second rear connection portion.

16. The apparatus according to any one of claims 1 to 15, wherein the first cover part
comprises: a first front connection portion; and a channel positioned between the first rear

connection portion and the first front connection portion.
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17. The apparatus according to claim 16, wherein: the first cover part comprises a first
peripheral connecting portion that includes the first front connection portion and the first rear
connection portion and which extends around the entire periphery of the first cover part.

18. The apparatus according to claim 17, wherein the second cover part comprises a
second peripheral connecting portion that includes the second front connection portion and
the second rear connection portion, and which extends alongside the first peripheral
connecting portion around the entire periphery of the second cover part.

19. The apparatus according to any one of claims 16 to 18, wherein the first cover part
comprises a downturned lip extending along a front edge of the first front connection portion.

20. The apparatus according to any one of claims 16 to 19, wherein the first front

connection portion comprises front rigidizing ribs.

21. The apparatus according to claim 20 when dependent on claim 19, wherein the front
rigidizing ribs are attached to the downturned lip extending along the front edge and the first

front connection portion.

22. The apparatus according to any one of claims 2 to 21, wherein: the second cover
part comprises a front wall portion; and the second containing portion extends between the
ramp portion and the front wall portion to form a channel.

23. Apparatus for housing a pedestrian airbag on a vehicle, the apparatus comprising: a
first cover part comprising a first containing portion; a first rear connection portion comprising
an aperture for receiving a first connection means for connecting the first cover part to a
second cover part and/or a hood of a compartment of a vehicle; and a tear line positioned
between the first rear connection portion and the first containing portion; and

wherein the first cover part comprises at least one depending feature on the first rear
connection portion, the at least one depending feature being at least one lip that extends
from the first rear connection portion and wherein the at least one lip extends along the outer
edge arranged such that it reduces the likelihood, in use, of a deploying airbag contacting a

first connection means located within the aperture.
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24. An airbag unit comprising the apparatus according to any one of claims 1 to 23, a
second cover part attached to the first cover part and an airbag located between the first
cover part and the second cover part.

25. A vehicle comprising: a hood covering a front compartment of the vehicle; an
apparatus according to any one of claims 1 to 24 attached to an inner surface of the hood
and an airbag positioned between the first cover part and the second cover part of the
apparatus.

26. The vehicle according to claim 25, wherein: the first cover part is attached to the
hood by a fixing means extending through a hole in the first rear connection portion; and a
head of the bolt is positioned between two rigidizing ribs on the first rear connection portion.

27. The vehicle according to claim 26, wherein: the second cover part is attached to the
hood by the same fixing means, which extends through a hole in the second rear connection
portion.

28. The vehicle according to any one of claims 25 to 27, wherein: the hood comprises an
outer panel and a reinforcement structure attached to the outer panel; and the reinforcement
structure comprises a channel in which the airbag is positioned.

29. The vehicle according to claim 25 or claim 26, wherein: the hood comprises an outer
panel and a reinforcement structure attached to the outer panel; and the reinforcement
structure provides the second cover part.

30. The vehicle according to claim 28 or claim 29, wherein: the reinforcement structure
comprises a portion at the rear of the channel to which the first rear connection portion is
attached, and a portion at the front of the channel to which the first front connection portion
is attached; the portion at the front of the channel is a first distance from the outer panel; the
portion at the rear of the channel is a second distance from the outer panel; and the second
distance is shorter than the first distance.
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31. An apparatus, an airbag unit or a vehicle as herein described with reference to the
accompanying figures.
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