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rection when an airbag is expanded, by means of a simple countermeasure,
is provided with a case 8 for housing a folded airbag 5, an inflator 9 for
expanding the airbag 5, a lid 10 that closes an opening 3a of a hood 3 for
passing an airbag 5, and so forth. In the middle of the case 8 in a longitu-
dinal direction, a tie plate 11 serving as a connecting member connecting a
front wall portion 8b and a rear wall portion 8c is provided.
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DESCRIPTION
AIRBAG APPARATUS

tField of the Invention]
[0001]

| The present invention relates to an airbag apparatus
having an airbag that is extended along at least a part'of a
hood of a vehicle body.
[Background of the Invantion]
.[0002] -

An airbag apparatus for padestrian protaction is known
in which a pedestrian'or the lika (a2 body of a pedestrian or
that of a motorcycle rider) is received by expanding an
airbag along a portion in the vicinity of a cowl portion of
a vehicle bodypl As an embodiment of the airbag apparatus .
for pedestrian protection, an airbag apparatus fof
pedestrian proteption in which an airbag is-housed in a case
extending in a vehicle-body width direction is known
(Japanese Unexamined Patent Application Publication No.
2005-280556) .

[0003]

In an airbag apparatus for pedestrian protection, in

which an airbag is housed in a case extending in a vehicle

width direction, a force is applied to the case in a width-
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expanding direction in a manner so as to separate a front
wéll portion and a rear wall portion of the case when the
airbag is expanded. So ag to obpose the force, a
countermeasure to form the front wall pprtion and the réar
wall portion of the caselto have a thick wall, to form a rib,
or the like is required.

[Summary of the Invention]

[0004]

It is an object of the present invention to provide an
airbag apparatus capablé of preventing or suppressing |
-deformatioﬁ.of a case in a width-expanding direction when an
airbag is expanded, by means of a simple countermeasure, in
such an airbag apparatus for pedestrian protection in which
an airbag is housed in the case extending in a vehicle-body
.width direction.

[0005]

The airbag appératus in the present invention-is'
characterized in that an airbég apparatus ié provided with
an airbag for expanding along at least a part of a hood of
the vehicle body, a case that houses the airbag, and an
inflator for expanding the airbag, and the case has a bottom
portion, a front wall portion at a front side of the vehicle
body, and a rear wall portion at a rear side of the vehicle
body. The case further includes at least one connecting

member that connects each of middle portions in a
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longitudinal direction of the front wall portion and the
réar wall portion of the case in the airbag apparatus
extending in the vehicle—Sody width direction.
[Brief Description of the Drawings]
| [0006]
| [Fig. 1] Fig. 1 is a perspective view of an automobile
prbVided with an airbag apparatus according to an embodiment.

[Fig. 2] Fig. 2 is a perspective view of the automobile
of Fig. 1 when an airbag is expanded.

[Fig. 3] Fig. 3 1is én enlarged cross-sectional view alohg
a line III;IIII of Fig. 1. |

[Fig. 4] Fig. 4 is a view ffom a directiqn indicated by
arrows IV-IV of Fig. 3. \ |

[Fig. 5] Fig: 5 is a cross-sectional yiew along a line V-
V of Fig. 4.

[Fig. 6] Fig. 6 is a cross—secti&nal-perspective view of
the same part as that of Fig. 5.
'[Fig. 7] Fig. 7 is a cross-section of a case showing
aﬁother embodiment.

[Fig. 8] Fig. 8 is a cross-sectional perspective view of
the case showing the another embodiment.

[Fig. 9] Fig. é is a perspective view of the automobile
when the airbag is expanded.
[Detailed Explanation of the Preferred Embodiment]

[0007]
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An airbag-apparatus of the present invention is
provided with an airbag for being expanded along at least a
part of a hood of a vehicie body, a case for hosing the
airbag, and an inflator for expanding the airbag. The case
extends in a vehicle-body width direction. The case'is
provided with a bottom portion, .a front wall portion at a
front side of the vehicle bpdy, a rear wall portion at a
rear side of the vehicle body, and a conneéting member that
connects each of middle portions in a longitudinal direction
of the front wall portibn and the rear wall portion.

.[0008] |

In the airbag apparatus acéording to the present
inventiqn, the middie portidns_of the front wall portion and
the rear wall portion of the caée,infthe longitudinal
difection are connected by the connecting ﬁember.
Accordingly, defgrmation of the froﬁt wall portion and the
rear-wall portion i's prevented or suppreséed even when the
front wall portion and the rear wall portion are pressed by
the airbag in a separating direction when the airbag is
expanded.

[0009] |

Although only one connecting member may be provided in
the middle of the case in the.longitudinal direction, a
plurality of connecting members may be provided in a manner

so as to have disposing positions different to each other in
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the longitudinal direction of the case, and when in such a
configuration, a reinforcing effect of the case becomes high.
[0010] .

In the present invention, in a case that an inside of
the case is partitioned into a plurality of chambers by the
connecting membér, the airbag may be individually disposed
iﬁ each of the chambers, or_the airbag may be continuously
disposed across the chambers in a manner so as to allow'the
airbag to pass over an upper side of the connecting member.
[0011] | |

Hereinafter, an embodiment will be explained referring
"to the drawings. .Fig. 1 is a perspective view of an
automob;le provided with an'ai;bag apparatus according to
the embodiment, Fig. 2 is a perspective view of the
automobile of Fig. 1 when the airbag is expanded, Fig. 3 is
an enlarged cross-sectional view along ‘a line III-III of Fig.
1, Fig. 4 is a view from a direction indicated by arrows IV-
IV of Fig. 3 (though illusﬁrafion of the airbag is omitted),
Fig. 5 is a cross-sectional view along a line V-V of Fig. 4,
and Fig. 6 is a cross-sectional perspective view of the same
part as that of Fig. 5.

[0012]

As 'shown in Fig. 1, the present invention is not

limited to a specific motor vehicle configuration although

an automobile 1 is a four-door sedan in this embodiment. An
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airbag apparatus 4 for protecting pedestrians, motorcycle
fiders and so forth is installed at a rear portion of a hood
3. As shown in Fig. 2, a.cowl iouver 2, a windshield 6 and
at least parts of left and right A-pillars 7 are covered

| with an airbag 5 (5L andl5R) of the airbag apparatus 4 when
the airbag 5 (5L and 5R) is expanded.

[0013]

As shown in Fig. 3 through Fig. 6, the airbag apparatus
4 is provided with a case 8 for housing the folded airbag 5
(5L and 5R), inflators 9 (9L and 9R) for expanding’the
airbag 5 (5L and 5R), a lid 10 closing an opening 3é of the
hood 3, for passing the airbag 5 (5L and 5R) and so forth.
[0014] - |

The cése 8 has a long box-shape extending in the
vehicle-body width direction. The case 8 includes a bottom
portion 8a, a front wall portién 8b, a rear wall portion 8c
and_é left and right end walls 8d and 8d. An uppef side of
the case 8 is open. | |
[0015]

In this embodiment, a tie plate 11 as a conhecting
member that connects the front wall portion 8b and the rear
wall portion 8c is provided in the middle of the case 8 in a
longitudinal direction.

[0016]

The tie plate 11 is configured such that each of edges
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at a front wall portion 8b side and a rear wall portion 8c
side is bent into L-shape. Each of the edges is firmly
fixed to the front wall pértionle and the rear wall portion
8c with welding or the like. However, a connecting
structure of the tie plate 11 to the front wall portion 8b
and the rear wall portion 8c is-not limited thereto.

[0017] |

The tie plate 11 has a height reaching up to an upper
edge of each of the front wall portion 8b and the rear wall
portion 8c from the botfdm portion 8a of the case 8. |
-[0018] |

An inside of the case 8 is partitioned into two
chambers'BL and 8R at a left side and right side of the
vehicle body, respectively by the tie plate 11. Accordingly,
airbags 5L, and 5R and inflators 9L and 9R are disposed in
each of the chambers 8L aﬁd 8R in this embodiment. The
airbags 5L and 5R are formed of separate bodies, and are
iﬁdependent from each other. 'The airbags SL and 5R are
firmly fixed to the case 8.

[0019]

Although an illustration is omitted, the inflators 9L
and 9R may be disposed outside of the case 8, and gas may be
introduced into the airbags 5L and 5R by a gas-distribution
member such as a duct or the like.

[0020]



WO 2007/094116 PCT/JP2006/324309

As shown in Fig. 5 or the like, in this embodimeht,
éutout portions (the sign is omitted) are formed at both
ends of a .lower side portion of the tie plate 11 (portions
respectively facing a corher portion between the front Qall
portion 8b and the bottom portion 8a, and a corner potion
between the rear end portion 8c-and the bottom portion 8a of
the case 8). Furthermore, gaps exist between the tie blate
11 and each of the corner portions, respecfivelyl The
‘cutout portion is formed for simplifying formation of the
tie plate 11, and is ufilized as an insertion opening for a
harness (an illustration is omitted) of each -of the
inflators 9L and 9R or the like, or as a drain outlet from
each of the chambers 8L and.8R_or the like.

[0021]

‘ The 1id 10 is configured such that a rear edge thereof
is fastened to the vehicle body via a hinge (not shown) at a
rear edge of the opéning 3a, and 1is configured to open out
while rotating about the hingé rearward as indicated by an
arrow © in Fig. 3 when the airbag 5 (5L and 5R) is expanded.
A front edge of the 1id 10 is fastened to the vehicle body
at a front edge of the opening 3a by means of a latch member
(not shown) such as a clip or.the like. The latch member is
constructed to release a latching operation when the 1lid 10
is opened by being pressed by the airbag 5 (5L and 5R).
[0022]
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In a case that a pedestrian, a motorcycle rider,'or the
like collides with an automobile provided with the airbag
apparatus 4 héving such a—construction, the inflator 9 is
activated on the basis of a detection signal of.a human\body
collision detection sensor (not shown), and the airbag 5 (5L
and 5R) starts to be expanded by the blowing-out gas thereof.
The 1id 10 is opened by being pressed by phe-expanding'
airbag 5 (5L and 5R), and the airbag 5 (5L and 5R) is
developed alqng an outer surface of the vehicle body as
shown in Fig. 2. |
.[0023]

When the airbag 5 (5L and 5R) is expanded, the front
wall po;tion 8b and.the rear wall portion 8c of the case 8
are pressed in é direction away from each other by the
-aifbag 5 (5L and 5R). However, an expanding—out operation
of the front wall portion 8b and the rear wall portion 8c is
suppressed since the front wall portion 8b and the rear wall
portion 8c are connected by the tie plate 1i in this
embodiment. Furthermore, the airbag 5 (5L and 5R) is
expanded upward, and is developed as shown in Fig. 2 while
passing through the opening 3a.

[0024]

In the embodiments in Fig. 1 through Fig. 6, the tie

plate 11 is configured to have the height reaching up to the

upper edges of the front wall portion 8b and the rear wall
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portion 8c, and the inside of the case 8 is partitioﬁed intb
fwo chambers 8L and 8R. Accordingly, two of the airbags 5L
and 5R are individually iﬁstalléd in each of the chambers 8L
and 8R. |
[0025]

Fig. 7 is a cross-sectional view of a case of an airbag
-appératus according to another embodiment, Fig. 8 is a-
cross—sectiohal perspective view of the caée, and Fig. 9 1is
a perspective view of an automobile when an airbag is
expanded. | o
.[0026] |

In the embodiment in Fig. 7 Fhrough Fig} 9, a tie plate
12 is configured to.have a height in an extent of
substantially half that of the front wall portion 8b and the-
reér wall portion 8c, and the folded.airbag 13 is disposed
at an upper side of the tie plate 12. The airbag 13 is
continuously provided across the chambers.8L and 8R at both
the left and right sides of the tie plate 12 passing over
the upper side of the tie plate 12.

[0027]

Accordingly, the airbag 13 is continuously expanded and
developed in an integral manner from the left side to the
right side of the vehicle body, as shown in Fig. 9.

[0028]

Two of the inflators 9L and 9R are respectively

- 10 -
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disposed in each of the chambers 8L and 8R since the airbag'
13 is extending in a left and right direction of the vehicle
body to have a long shape; However, one inflator having
gas-blowing outlets at both end sides in a longitudinal.
direction may be disposed across both of the chambers 8L and
8R. Furthermore, it is applicable to have a construction in
-whiéh the gas 1is introduced_into the airbqg in each of the
chambers 8L and 8R from the inflator dispoéed outside the
case 8 via a duct.

[0029]

Any of the aforementioned embodiments is. an example of
the present invention, and the present invention can take an
embodimgnt other than that shown in the drawings.

[0030]
o Fof example, a connecting member_othe; than the tie
plate may be used. The connecting member may be that
gonnécting only each of the upper edges of the front wall
pdrtion 8b and the rear wall portion 8c. Furthermore, two
or more connecting members may be provided while being
spaced apart in the vehicle—Sody width direction.

[0031]

Although the present invention is explained in detail
using a specific configuration, it 1is apparent for those
skilled in the art that various modifications can be made

without departing from intention and an area of the present
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invention.

The present application contains subject matter related
to Japanese Patent Applicétion (Japanese Unexamined Patent
Application Publication No. 2006—016323) filed in the
| Japanese Patent Office on January 25th, 2006, the entire

contents of which are incorporated herein by reference.
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CLAIMS

(1] An airbag apparatus fgr pedestrian profection
comprising:

an airbag for expand;ng along at least a part of a hood
of a vehicle body; a case hosing the airbag; and an .inflator
for-expanding the airbag,

wherein the case comprises a bottom pértion, a front.
wall portion at a front side of the vehicle body, and a rear
wall portion at a rear‘side of the vehicle body/ and |

wherein the case further comprises at least one
connecting member_connecting each of middle portions in a
longitudinal direction of the front wall portion and the
rear wall portion of the case in the airbag apparatus
extending in a vehicle—body width direction.
[2] The airbag apparatus accofding to Claim 1, wherein one
connecting member is provided in the middie of the.caSe in
the longitudinal direction.
[3] The airbag apparatus according to Claim 1, wherein a
plurality of connecting members are provided in a manner so
as to have disposing positions different from each other in
the longitudinal direction of the case.
[4] The airbag apparatus according to Claim 1, wherein an
inside of the case is partitioned into a plurality of

" chambers by the connecting member.

- 13 -
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(5] The airbag.apparatus accbrding to Claim 4,'wherein the'
alirbag is installed in each of the chambers in an
independent manner. _ |

t6] The airbag apparatus according to Claim 4, wherein the
connecting member is provided to be positioned toward a
lower side with respect to a middle portion in a height
direction of the case, and the airbag is qontinuously
disposed across each of the chambers passihg over an upper
side of the connecting member.

[7] - The airbag apparatﬁs according to Claim 6, wherein ‘an
inflator is disposed in each of the chambers..

[8] The airbag apparatus according to Claim 6, wherein one
inflator having gas—blbwing'outlets at both eﬂds in a
longitudinal direction is installed across each of the
.chambers.

[9] The airbag apparatus according to Claim 1, wherein the

connecting member is a tie plate.

- 14 -
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