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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention relates to a knee protect-
ing airbag device capable of protecting the knees of an
occupant such as a driver or an occupant on an assistant
seat with an airbag, which is expanded and inflated by
introducing an inflating gas.

2. Description of Related Art

[0002] In the related art, a device for protecting the
knees of an occupant such as a driver is constructed to
include: an airbag folded so that it can be expanded and
inflated toward the front side of the knees of the seated
occupant; an inflator for providing the airbag with an in-
flating gas; and a case for accommodating and holding
the folded airbag and the inflator (as referred to JP
2003-118528A, for example).

[0003] In the knee protecting airbag device of the re-
lated art, however, an inflator of a generally column-
shaped cylinder type is arranged together with the airbag
in the case. This arrangement makes it difficult to house
the folded airbag without clearance in a space around
the inflator. For example, the airbag is hard to enter the
clearance in the case on the front side of the inflator.
There is room forimprovement in the point that the space
in the case is effectively utilized.

[0004] If, inthis case, the construction is modified such
that only the airbag is accommodated in the case by ar-
ranging the inflater outside of the case, the flexible airbag
can be accommodated so far as the corners of the case.
Therefore, the space in the case can be effectively uti-
lized to make the case compact.

[0005] In case, however, the inflator is arranged out-
side of the case, it is necessary to guide the inflating gas
into the airbag without any gas leakage.

[0006] Further, in another knee protecting airbag de-
vice of the related art, a folded airbag and an inflator are
accommodated in a case opened on the vehicular rear
side, and airbag cover is arranged to cover the case
opening on the vehicular rear side (as referred to JP-A-
2003-267178, for example). EP 1314617 A2 discloses
an airbag device according to the preamble of claim 1.
[0007] However, the knee protecting airbag device of
the related art is so mounted on the vehicle that the case
accommodating the folded airbag and the inflator is fixed
at its predetermined portion on the vehicular body side
while assembling an airbag cover integrally with the case.
When the case is mounted and fixed on the body side,
therefore, the mounting works have to be done at the
portion, where the worker finds it hard to view, such as
the back or the side of the case, so that the mounting
workability is not excellent. Especially in the knee pro-
tecting airbag device of the related art, after an instrument
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panel as an interior component arranged around the air-
bag cover was attached to the body side, the integrated
airbag device is fixed on the body side. This makes the
working space small at the mounting work and makes it
difficult to observe the mount portion of the case on the
body side. Therefore, the knee protecting airbag device
of the related art cannot have a satisfactory workability
for the mounting operation.

[0008] Further, in another knee protecting airbag de-
vice a folded airbag and an inflator are housed and held
in a case. In the inflator, a connection portion to be con-
nected with a connector having lead wires connected is
exposed to the outside of the case through insert holes
formed in the airbag and in the case. The through hole
of the case has an internal diameter size smaller than
the external diameter size of the general portion of the
inflator near the connection portion of the inflator.

SUMMARY OF THE INVENTION

[0009] The present invention contemplates to solve
the aforementioned problems and has an object to pro-
vide a knee protecting airbag device capable of guiding
an inflating gas into an airbag while preventing leakage
with a simple construction.

[0010] Another object of the invention is to provide a
knee protecting airbag device capable of easily confirm-
ing the mount portions of an airbag assembly on a body
side so that the workability of mounting the airbag device
on the vehicular body side is excellent.

[0011] According to the invention, there is provided a
knee protecting airbag device arranged in front of the
knees of a seated occupant, comprising:

a folded airbag; an inflator for providing the airbag
with an inflating gas; a case opened on a vehicular
rear side for accommodating the airbag and the in-
flater; and an airbag cover made of a synthetic resin
and arranged to cover the vehicular rear side of the
case,

wherein the airbag assembly is formed to accommodate
the case with the folded airbag and the inflator and in-
cludes mount portions to be attached to the vehicular
body side by using mount member for fastening to the
body side,

wherein the airbag coverincludes: adoor arranging cover
portion having a door portion capable of covering the
vehicular rear side of the case opening and protruding
the airbag when the airbag is expanded and inflated; and
a general portion having an opening for housing the door
arranging cover portion and arranged around the door
arranging cover portion,

wherein the door arranging cover portion is enabled to
open/close the opening of the general portion by con-
necting a portion to the peripheral portion to the side of
the general portion to warp the connecting portions,
wherein retaining portions capable of retaining the pe-
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ripheral portion of the door arranging cover portion on
the side of the general portion are arranged at the por-
tions excepting the connecting portions at the peripheral
portion of the door arranging cover portion and at the
peripheral portion of the general portion,

wherein the opening to be formed in the general portion
by opening the door arranging cover portion has such an
open area as can insert the airbag assembly from the
rear side of the opening and as can mount the mount
portions of the airbag assembly on the body side of the
vehicle by making use of the opening, and

wherein the mount portions of the airbag assembly are
so arranged that the mount member can be fastened on
the body side at the mounting time on the body side by
viewing from the opening.

[0012] The knee protecting airbag device of the em-
bodiment is constructed such that the airbag assembly
is attached, when the device is mounted on the vehicle,
to the side of the vehicular body by making use of the
opening which is formed by opening the door arranging
cover portion of the airbag cover mounted and fixed in
advance on the side of the body. In the knee protecting
airbag device of the embodiment, more specifically, the
airbag assembly is inserted toward the vehicular front
side from the opening formed by opening the door ar-
ranging cover portion of the airbag cover, and the mount
member are fastened on the body side while viewing
them from the opening. Then, the mount portions of the
airbag assembly can be mounted on the body side so
that the airbag assembly can be attached on the side of
the body of the vehicle. At the time of mounting the airbag
assembly on the side of the body, therefore, the mount
member can be fastened with the visual confirmation so
that the mounting works of the mount portions are im-
proved, and the confirmation of the subsequent mounted
state can be easily performed.

[0013] In the knee protecting airbag device of the in-
vention, therefore, the mount portions, at which the air-
bag assembly is mounted on the body, can be easily
confirmed to improve the mounting workability on the
body of the vehicle.

[0014] Of course, in the knee protecting airbag device
of the invention, too, the door arranging cover portion
opened at the mounting time of the airbag assembly is
closed after the mounting work, and is retained on the
side of the general portion by making use of the retaining
portions. Inthe state where the airbag assembly is mount-
ed on the vehicle, the mount portions of the airbag as-
sembly and the mount member are covered on the side
of the vehicular inside with the door arranging cover por-
tion so that it is not exposed to retain the design, as
viewed from the vehicular inside.

[0015] In the knee protecting airbag device of the
aforementioned construction, moreover, it is desired that
the door portion of the door arranging cover portion is
pressed, when the airbag is expanded and inflated, by
the airbag being inflated, to release the retention of the
retaining protrusions.
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[0016] In the knee protecting airbag device thus con-
structed, the door arranging cover portion itself is opened
when the airbag is expanded and inflated, so that the
portions and so on to be broken for opening the door
portion need not be additionally arranged.

[0017] In the knee protecting airbag device thus con-
structed, it is desired:

that the door arranging cover portion includes por-
tions to be broken, around the door portion; and

that the door portion is pressed and opened with the
airbaginflated, by breaking the portions to be broken.

[0018] The knee protecting airbag device thus far de-
scribed is constructed such that the portions to be broken
are broken, when the airbag is expanded and inflated, to
open the door portion. In the knee protecting airbag de-
vice thus constructed, more specifically, the retained
state of the door arranging cover portion on the general
portion need not be released when the airbag is expand-
ed and released. Therefore, the door arranging cover
portion can be firmly retained by the retaining protrusions
so that the retaining protrusions can be prevented at the
times other than the working time of the airbag from er-
roneously coming out thereby to prevent the door arrang-
ing cover portion from being opened with respect to the
general portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1is a schematic longitudinal section taken in the
longitudinal direction of a vehicle and showing the
used state of a knee protecting airbag device accord-
ing to first embodiment not forming part of the
claimed invention or second embodiment not form-
ing part of the claimed invention.

Fig. 2 is an enlarged schematic longitudinal section
taken in the vehicular longitudinal direction of the
knee protecting airbag device of the firstembodiment
and showing portion II - Il of Fig. 8.

Fig. 3 is a schematic transverse section of portion Ill
- Il of Fig. 2.

Fig. 4 is an enlarged view of the vicinity of a guide
portion of Fig. 3.

Fig. 5 is a schematic longitudinal section of portion

V -V of Fig. 8.
Fig. 6 is a schematic longitudinal section of portion
VI - VI of Fig. 8.

Fig. 7 presents perspective views for explaining the
connected states between a retainer and an attach-
ment bracket of the first embodiment.

Fig. 8 is a front view taken from the front side of a
vehicle and showing the state in which the inflator of
the first embodiment is attached to a case base wall
part.

Fig. 9 is an exploded schematic perspective view
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taken from the front side of the vehicle and showing
an airbag cover, a case, a retainer, an attachment
bracket and an inflator to be used in the knee pro-
tecting airbag device of the first embodiment.

Fig. 10is an enlarged schematic longitudinal section
showing a modification of the knee protecting airbag
device of the first embodiment.

Fig. 11 is an exploded schematic perspective view
showing a modification of the attachment bracket to
be used in the first embodiment and showing a case,
aretainer, an attachment bracket and an inflator, as
taken from the front side of the vehicle.

Fig. 12 is a front elevation taken from the vehicular
front side and showing the case of the state, in which
an inflator of a modification of the knee protecting
airbag device of the first embodiment is attached to
the base wall part.

Fig. 13 presents perspective views for explaining the
connected state of the attachment bracket and the
retainer of a modification of the first embodiment.
Fig. 14 is an enlarged schematic longitudinal section
taken in the vehicular longitudinal direction of the
knee protecting airbag device of the second embod-
iment and showing portion XIV - X1V of Fig. 15.
Fig. 15 is a schematic transverse section of portion
XV - XV of Fig. 14.

Fig. 16 is a schematic longitudinal section of portion
XVI - XVI of Fig. 15.

Fig. 17 is a schematic longitudinal section of portion
XVII - XVII of Fig. 15.

Figs. 18A, 18B and 18C present perspective views
for explaining the connected states between a hold-
ing member of a retainer and a retaining portion of
an attachment bracket of the second embodiment.
Figs. 19A and 19B present perspective views for ex-
plaining a deviation preventing structure between
the attachment bracket and an inflator of the second
embodiment.

Fig. 20 is an exploded schematic perspective view
taken from the front side of the vehicle and showing
an airbag cover, a case, a retainer, an attachment
bracket and an inflator to be used in the knee pro-
tecting airbag device of the second embodiment.
Fig. 21 is a partially enlarged transverse section
showing a modification of the knee protecting airbag
device.

Fig. 22 is a schematic transverse section showing
another modification of the knee protecting airbag
device.

Fig. 23 is an exploded schematic perspective view
taken from the front side of the vehicle and showing
an airbag cover, a case, a retainer, an attachment
bracket and an inflator to be used in the knee pro-
tecting airbag device shown in Fig. 22.

Fig. 24 is a schematic transverse section showing
another modification of the knee protecting airbag
device.

Fig. 25 is an exploded schematic perspective view
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taken from the front side of the vehicle and showing
an airbag cover, a case, a retainer, an attachment
bracket and an inflator to be used in the knee pro-
tecting airbag device shown in Fig. 24.

Fig. 26 is an enlarged partial transverse section
showing another modification of the knee protecting
airbag device.

Fig. 27 is a schematic longitudinal section showing
the used state of a knee protecting airbag device
according to a third embodiment of the invention and
taken in the longitudinal direction of a vehicle.

Fig. 28 is an enlarged schematic longitudinal section
of the knee protecting airbag device in the vehicular
longitudinal direction.

Fig. 29 is a schematic section of portion XXIX - XXIX
of Fig. 28.

Fig. 30 is a schematic section of portion XXX - XXX
of Fig. 28.

Fig. 31 is an exploded schematic perspective show-
ing an airbag cover, a case and a knee panel to be
employed in the knee protecting airbag device of the
third embodiment and taken from the vehicular front
side.

Fig. 32 is a schematic front elevation showing the
used state of the knee protecting airbag device and
taken from the vehicular rear side.

Fig. 33 is a schematic front elevation showing the
used state of a knee protecting airbag device in an-
other mode of the invention and taken from the ve-
hicular rear side.

Fig. 34 is a schematic longitudinal section of a knee
protecting airbag device in still another mode of the
invention and taken in the vehicular longitudinal di-
rection.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

FIRST EMBODIMENT

[0020] First embodiment of the invention not forming
part of the claimed invention will be described with ref-
erence to the accompanying drawings. A knee protecting
airbag device S1 of the embodiment is so arranged below
a steering column 2 on the vehicular front side of a driver
M as an occupant as to protect the both left and right
knees K of the driver M, as shown in Fig. 1.

[0021] Here, the vertical directions, the transverse di-
rections and the longitudinal directions, as defined here-
in, correspond to the vertical directions, and the trans-
verse directions and the longitudinal directions of the ve-
hicle when the knee protecting airbag device S1is mount-
ed on the vehicle.

[0022] The steering column 2 is constructed, as shown
in Fig. 1, to include a column body 3 connected to a steer-
ing wheel 1, and a column cover 6 arranged to cover the
column body 3 below the steering wheel 1. The column
body 3 is constructed to include a main shaft 4 and a
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column tube 5 enclosing the main shaft 4.

[0023] The column cover 6 is made of a synthetic resin
into a generally square tube shape and is so arranged
along the axial direction of the column body 3 as to cover
the column body 3. The rear face 6a of that portion in the
column cover 6, which protrudes from an instrument pan-
el 8, is formed into a generally rectangular plate shape
and curved up backward in the vehicular longitudinal di-
rection.

[0024] The knee protecting airbag device S1 is con-
structed to include: a folded airbag 58; an inflator 39 for
providing the airbag 58 with an inflating gas; a case 11
accommodating the folded airbag 58 and opened on the
vehicular rear side; a retainer 21 for attaching the airbag
58 to the case 11; airbag cover 47 for covering the ve-
hicular rear side of such an opening 11a in the case 11
for protruding the airbag 58; and an attachment bracket
29 to be used for assembling the retainer 21 and the
inflator 39 with the case 11.

[0025] The case 11 is made of a sheet metal and ar-
ranged on the lower side of the steering column 2, as
shown in Figs. 1 to 5 and Fig. 8. The case 11 is formed
into a bottomed box shape and is constructed to include
abase wall part 15 of a generally rectangular sheet shape
arranged on the front end side of the case 11, and a
peripheral wall part 12 extending in a generally rectan-
gular tube shape to the rear side from the outer peripheral
portion of the bottomed wall part 15 and opened on the
rear end to have the protrusion opening 11afor the airbag
58. In the case of the embodiment, the base wall part 15
uses the retainer 21 to act as a bag holding wall part 14
to attach the airbag 58.

[0026] From the outer surface sides of vertically op-
posed wall parts 12a and 12b of the peripheral wall part
12, there are protruded a plurality of retaining pawl! por-
tions 13 for assembling the airbag cover 47 with the case
11. In the case of the embodiment, the retaining pawl
portions 13 are arranged in plurality (four in the embod-
iment) individually on the upper wall part 12a and the
lower wall part 12b and are bent at their leading ends
13a toward the vehicular front side so that their leading
ends 13a can be retained on the peripheral portions of
retaining holes 50a and 51a formed the later-described
upper and lower wall parts 50 and 51 of the airbag cover
47.Inthe case of the embodiment, the individual retaining
pawl portions 13 are formed integrally with the upper and
lower wall parts 12a and 12b (as referred to Figs. 2, 5, 8
and 9) by forming cuts of a predetermined shape in the
upper and lower wall parts 12a and 12b and by raising
them from the upper and lower wall parts 12a and 12b.
[0027] On the end side, i.e., on the right edge side of
the vehicular outside O (on the side of a head portion 41
in the inflator 39, as referred to Fig. 3) in the base wall
part 15, there is arranged an insertion hole 15a which
extends in a circular shape in the longitudinal direction
for inserting a guide passage 19 formed by mutual guide
portions 25 and 45 of the retainer 21 and a diffuser 44 of
the inflator 39. On upper side of the insertion hole 15a,
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as shown in Figs. 5 and 9, there is formed a through hole
15b which opened in a circular shape for inserting bolts
23 of the retainer 21. On the lower side of the insertion
hole 15a, on the other hand, there is formed a through
hole 15¢, which transversely extends and is opened.
[0028] Moreover, the through holes 15b and 15¢ are
arranged (as referred to Figs. 2 and 9) in upper and lower
portions of the left edge side of the base wall part 15 on
the side of a vehicularinside | while keeping vertical spac-
ing from the insertion hole 15a.

[0029] On the base wall part 15 near and between the
upper and lower through holes 15b and 15¢, there are
transversely juxtaposed support members 15d, which
are formed in a sheet shape along the vertical direction
and recessed in such a semicircular shape as can sup-
port the outer circumference of the inflator 39. Here, the
individual through holes 15c are arranged between the
support members 15b adjoining each other and trans-
versely opposed to each other and have a transverse
width size slightly smaller than the distance between the
opposed support members 15d and 15d.

[0030] Atthe portions of the case peripheral portion of
the opening 11a in the case peripheral wall part 12, as
shown in Figs. 8 and 9, there are arranged mounting
brackets 17 for mounting and fixing the case 11 on the
body side of the vehicle. In the case of the embodiment,
the mounting brackets 17 are arranged at three portions:
at positions near the upper end of the two left and right
edge sides of the opening 11a and at the position (al-
though not shown) near the transverse center on the low-
er edge side of the opening 11a. These mounting brack-
ets 17 are mounted and fixed on the not-shown instru-
ment panel reinforcements or the like arranged on the
body side of the vehicle.

[0031] The retainer 21 is made of a sheet metal and
is provided, as shown in Figs. 2 to 6 and Fig. 9, with a
rectangular, sheet-shaped base portion 22 slightly small-
er than the external shape of the base wall part 15 of the
case 11. This base portion 22 is provided with a reinforc-
ing rib 22a on its outer peripheral portion. From the end
portion side of the base portion 22 on the side of the
vehicular outside O to the vehicular front side, as shown
in Figs. 4, 5 and 7, there is protruded a tubular portion
25a which is converged as the tapered guide portion 25
toward the vehicular front side.

[0032] Above thetubularportion25a, as showninFigs.
5, 7, and 9, the aforementioned bolts 23 are protruded
toward the vehicular front side. Below the tubular portion
25a, on the other hand, connecting members 24 are pro-
truded toward the vehicular front side. These bolts 23
and connecting members 24 are arranged at upper and
lower portions of the left edge side of the base portion
22 on the side of the vehicular inside | while keeping the
vertical spacing of the tubular portion 25a. The bolts 23
and 23 and the connecting members 24 and 24 are
formed at such portions and with such sizes as can be
inserted through the corresponding through holes 15b
and 15c¢ of the case base wall part 15.
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[0033] Attheindividual connectingmembers 24, more-
over, there are arranged retaining portions 24a, which
are provided with retaining holes 24b having a trans-
versely extending rectangular shape and vertically ex-
tending.

[0034] Here, the individual bolts 23, the tubular portion
25a and the individual connecting members 24 are con-
structed to extend toward the front side through not only
the base wall part 15 (and the bag holding wall part 14)
of the case 11 but also the airbag 58.

[0035] Theinflator 39 is formed into a cylinder type and
is arranged, as shown in Figs. 2 to 6 and Figs. 8 and 9,
transversely its axial direction on the front outer side of
the base wall part 15 acting as the bag holding wall part
14 of the case 11. Theinflator 39 is constructed to include
a generally columnar body 40 and the diffuser 44 made
of a sheet metal. The body 40 is provided with the head
portion 41, in which a plurality of gas discharge ports 41a
for discharging an inflating gas G are arranged on the
end of the vehicular outside O or on one transverse end
side. In the vicinity of the head portion 41, moreover,
there are arranged regulating protrusions 42 of a rectan-
gular sheet shape extending on the two sides of the di-
ametrical direction. In the body 40 between the regulating
protrusions 42 and the head portion 41, on the other
hand, a groove 43 is formed in the entire circumference
for caulking and fixing the diffuser 44.

[0036] This diffuser 44 is provided with a generally cy-
lindrical circumferential wall part 44a, which has its end
portion closed with a semispherical base wall part 44c.
In the circumferential wall part 44a, there is formed (as
referred to Fig. 4) the guide portion for fitting the guide
portion 25 of the retainer 21. The guide portion 45 is pro-
vided with a fitting hole 45a, which can insert and fit the
tapered tubular portion 25a of the guide portion 25. This
diffuser 44 can be fixed on the inflator body 40 to form
the inflator 39, when an open circumferential edge 44b
of the circumferential wall part 44a apart from the base
wall part 44c is arranged so far as the portion of the
groove 43 of the body 40 while covering the head portion
41 of the inflator body 40, and when the open circumfer-
ential edge 44 is caulked to a smaller diameter all over
the circumference and is fitted in the groove 43.

[0037] Here, the inflator 39 of the embodiment is given
a slightly smaller length size than the transverse width
size of the case base wall part 15 and is arranged such
that the head portion 41 is offset toward one transverse
end portion side (i.e., toward the right edge side or the
vehicular outside O in the embodiment) of the base wall
part 15.

[0038] AsshowninFigs.2,3,5and9, the airbag cover
47 is formed of a thermoplastic elastomer such an olefin
group and is so assembled with the case 11 as can cover
the vehicular rear side of the case 11. Moreover, the air-
bag cover 47 is arranged on the side of a lower panel 8b
of the instrument panel 8, which is composed of an upper
panel 8a (as referred to Fig. 1) and the lower panel 8b
(as referred to Figs. 2 and 3) in the vertical arrangement.
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The airbag cover 47 is provided with a door arranging
portion 49 arranged near the protrusion opening 11a of
the case 11, and a general portion 48 arranged around
the door arranging portion 49.

[0039] Thelower panel 8bis arranged around the door
arranging portion 49 and adjacent to the door arranging
portion 49. In the case of the embodiment, the door ar-
ranging portion 49 and the lower panel 8b are arranged
generally flush with the face on the vehicular rear side
(as referred to Fig. 3). Moreover, the door arranging por-
tion 49 is constructed to include a door portion 56, and
upper, lower, left and right side wall parts 50, 51, 52 and
53 arranged at the portions near the peripheral portion
of the door portion 56.

[0040] The door portion 56 is formed into such a gen-
erally rectangular sheet shape slightly larger than the
opening 11a of the case 11 as to cover the opening 11a.
In the embodiment, the door portion 56 is composed of
two door portions to be vertically opened. Moreover,
these individual door portions 56 are provided at the up-
per end and at the lower end with hinged portions 55
acting as the center of opening motions. The door por-
tions 56 are further provided therearound with thinned
portions 54 to be broken, at the portions which take a
generally H-shape, as viewed from the vehicular rear
side.

[0041] The upper side wall part 50, the lower side wall
part 51, the left side wall part 52 and the right side wall
part 53 are so individually arranged adjacent to the outer
peripheral side of the peripheral wall part 12 in the case
11 as to protrude toward the vehicular front side. More-
over, the upper side wall part 50 arranged near the upper
wall part 12a and the lower side wall part 51 arranged
near the lower wall part 12b are used as assembly mem-
bers for assembling the airbag cover 47 with the case
11. In the upper side and lower side wall parts 50 and
51, respectively, there are arranged the retaining holes
50a and 51a, which are opened in the generally rectan-
gular shape to retain the retaining pawl portions 13
formed on the case peripheral wall part 12, on the pe-
ripheral portion.

[0042] As shown in Figs. 2 and 3, the general portion
48 is recessed by the thickness of the lower panel 8b
from the door arranging portion 49 toward the vehicular
front side as to make no interference with the lower panel
8b arranged around the door arranging portion 49.
[0043] The airbag 58 is formed of woven fabric of pol-
yester or polyamide yarns having a flexibility into a gen-
erally rectangular sheet shape having a transverse width
size capable of protecting the two left and right knees of
the driver M as the occupant, as viewed from the vehic-
ular rear side at the expansion/inflation completion time.
Moreover, an inlet opening 59 and insertion holes 60 and
61 are formed at the portions on the lower end side of
the airbag 58 at the expansion completion time (as re-
ferred to Figs. 2 to 5). The inlet opening 59 is formed in
a circular shape at a position corresponding to the guide
passage 19 thereby to guide the inflating gas G dis-
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charged from the gas discharged ports 41a of the inflator
39, into the airbag 58. As shown in Figs. 2 and 5, the
insertion holes 60 insert the two connecting members 24
of the retainer 21 and are disposed at two predetermined
portions, and the insertion holes 61 insert the two bolts
23 of the retainer 21 and are disposed at two predeter-
mined portions. Moreover, the airbag 58 is attached to
the case 11 by protruding the connecting members 24
of the retainer 21 from the insertion holes 60 and by pro-
truding the bolts 23 of the retainer 21 from the insertion
holes 61, so that the peripheral portion of the opening 59
is clamped between the base wall part 15 as the bag
holding wall part 14 of the case 11 and the base portion
22 of the retainer 21.

[0044] Asshown by double-dotted linesinFig. 1, more-
over, the airbag 58 is provided with two upper and lower
steps of tethers 62 and 63 for connecting an occupant
side wall part 58a and a body side wall part 58b so that
it can keep the plate shape when it completes the expan-
sion and inflation. The individual tethers 62 and 63 are
arranged in the transverse direction such that spaces for
passing the inflating gas G are formed on the two left and
right end sides between themselves and the wall parts
58a and 58b.

[0045] As the attachment bracket 29, there are em-
ployed an attachment bracket 29A, which is arranged at
the position of the diffuser 44 on the right end side of the
inflator 39, and an attachment bracket 29B which is ar-
ranged on the left end side of the inflator 39. Each of the
attachment brackets 29A and 29B is formed of a sheet
metal into a U-shaped section, and is constructed, as
shownin Figs. 2109, to include: a cover portion arranged
in the circumferential direction of the inflator 39 for cov-
ering the front side of the inflator 39 apart from the base
wall part 15 of the case 11; and a fixing portion 31 and a
retaining portion 32 arranged on the two upper and lower
edges of the cover portion 30 along the circumferential
direction of the inflator 39. As shown in Figs. 2, 5and 7,
the fixing portion 31 is formed by bending the rear end
of the upper end side of the cover portion 30 upward, and
has a through hole 31a arranged to insert the bolt 23 to
fasten a nut 27. The retaining portion 32 is constructed
to have a hooked hook member 33 by turning back the
rear end of the lower edge side of the cover portion 30
partially toward the vehicular front side. The hook mem-
ber 33 is inserted into the retaining hole 24b formed in
the retaining portion 24 of the retainer 21, thereby to re-
tain a front edge 24c. Here, Fig. 7 shows the vicinity of
the guide portion 25 of the retainer 21 and the attachment
bracket 29A. At the connecting time of the two, the inlet
opening 59 of the airbag 58 and the base wall part 15 of
the case 11 intervene as a matter of fact.

[0046] Moreover, the length size of the attachment
bracket 29A in the longitudinal direction of the vehicle,
that is, the length side of the upper and lower edges of
the cover portion 30 in the vehicular longitudinal direction
is determined such that the attachment bracket 29A acts
like the "lever" to force the guide portion 25 to contact
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with the guide portion 45 when the attachment bracket
29A is connected to the retainer 21. Specifically, the re-
tainer 21 holding the peripheral portion of the inlet open-
ing 59 of the airbag 58 insert the guide portion 25, the
bolts 23 above and below the guide portion 25, and the
connecting member 24 through the peripheral portion of
the inlet opening 59 of the airbag 58 and the case base
wall part 15. In this state, the hook member 33 of the
retaining portion 32 is retained on the front edge 24c of
the connecting portion 24. Then, the bolts 23 are inserted
into the through holes 31 while applying the cover portion
30 to the front face side of the inflator 39 supported in
abutment against the support members 15d, thereby to
bring the fixing portion 31 on the front face of the base
wall part 15 at the peripheral portions of the through holes
15b. The nuts 27 are fastened on the bolts 23 to fix the
fixing portion on the base wall part 15. Then, the attach-
ment bracket 29A presses like the lever the inflator 39
toward the case base wall part 15 around the retaining
portion front edge 24c of the retainer 21, but receives a
reaction from the inflator 39 to pull the bolts 23 and the
connecting member 24 of the retainer 21 toward the in-
flator 39 so that the guide portion 25 is formed to contact
with the guide portion 45 of the diffuser 44.

[0047] Although the attachment bracket 29B is not dis-
posed at a part of the guide portions 25 and 45, a length
in the longitudinal direction of the vehicle, namely the
length of the upper and lower edges of the cover portion
30 in the longitudinal direction of the vehicle is predeter-
mined similarly to the attachment bracket 29A.

[0048] From the attachment bracket 29A, as shown in
Figs. 6 and 8, there are protruded a pair of regulating
member portions 37 and 37, which extend from the edges
of the cover portion 30 on the side of the vehicular inside
I and which are opposed to each other. Inthose regulating
member portions 37 and 37, there are individually formed
retaining holes 37a, which can insert the regulating pro-
trusions 42 of the inflator body 40. These paired regulat-
ing member portions 37 are arranged to prevent the de-
viation along the axial direction (i.e., along the transverse
direction in the case of the embodiment) of the inflator 39.
[0049] Here will be described the mounting operation
of the knee protecting airbag device S1 of the embodi-
ment on the vehicle. First of all, the tubular portion 25a
is protruded from the inlet opening 59, and the individual
connecting members 24 are protruded from the corre-
sponding insertion holes 60. Moreover, the retainer 21
is housed in the airbag 58 such that the bolts 23 are
protruded from the insertion holes 61, and the airbag 58
is folded up. Next, the airbag 58 is wrapped with the not-
shown breakable wrapping film for preventing the folding
collapse. At this time, the tubular portion 25a, the con-
necting members 24 and the bolt 23 of the retainer 21,
which are protruded from the opening 59 and the insertion
holes 60 and 61, are protruded from the wrapping film.
[0050] Next, the folded airbag 58 is accommodated
together with the retainer 21 in the case 11 such that the
tubular portion 25a, the bolt 23 and the connecting mem-
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bers 24 of the retainer 21 are individually protruded from
the insertion hole 15a and the through holes 15b and 15¢
formed in the case base wall part 15.

[0051] Then, the inflator 39 is arranged, while abutting
against the individual support members 15b, on the front
side of the case base wall part 15, and the hook members
33 oftheretaining portions 32 of the individual attachment
brackets 29A and 29B are inserted into the retaining
holes 24b of the retaining portions 24a of the individual
connecting members 24 so that they are retained on the
front edge 24c. While the regulating protrusions 42 are
being inserted into the retaining holes 37a of the regu-
lating member portions 37 and 37, the bolts 23 are in-
serted into the through holes 31a of the fixing portions
31 of the individual brackets 29A and 29B, and the nuts
27 are fastened on the bolts 23 protruding from the indi-
vidual through holes 31a.

[0052] Then, the attachment bracket 29 (29A or 29B)
is caused, by the reaction from the inflator 39 at the time
when the inflator 39 is pressed onto the case base wall
part 15 acting as the bag holding wall part 14, to pull the
bolts 23 and the connecting members 24 of the retainer
21 toward the front side to the inflator 39, so that the
retainer 21 and the attachment bracket 29 are firmly con-
nected through the peripheral portion of the inlet opening
59 of the airbag 58, the case base wall part 15 and the
inflator 39. Thus, the airbag 58 and the inflator 39 can be
firmly held in the case 11.

[0053] Atthistime,the guide portions are fitted on each
other such that the outer circumference 25b of the tubular
portion 25a of the guide portion 25 is pressed to contact
with the inner circumference 45b of the fitting hole 45a
of the guide portion 45.

[0054] Afterthis, the airbag cover 47 is assembled with
the case 11 such that the leading ends 13a of the indi-
vidual retaining pawl portions 13 are retained on the pe-
ripheral portions of the individual retaining holes 50a and
51a. The mounting brackets 17 of the case 11 are at-
tached and fixed on the not-shown instrument panel re-
inforcements or the like on the body side, and a lead wire
(as referred to Fig. 9) to be connected with the airbag
activation circuitis connected to the body 40 of the inflator
39. Moreover, the instrument panel 8 and an under cover
9 (as referred to Figs. 1 and 2) are attached. Thus, the
knee protecting airbag device S1 can be mounted on the
vehicle.

[0055] If an activation signal is inputted to the body 40
of the inflator 39 via the lead wire 46 after the airbag
device S1 was mounted on the vehicle, the inflating gas
G is discharged into the diffuser 44 from the gas dis-
charge ports 41a formed in the head portion 41 so that
it flows from the diffuser 44 into the airbag 58 via the
guide passage 19 positioned on the inner circumference
side of the inlet opening 59 of the airbag 58. Then, the
airbag 58 is inflated by the inflating gas G and breaks the
not-shown wrapping member and presses the door por-
tion 56 of the airbag cover 47. The inflating gas G then
breaks the portions 54 to be broken, and opens the door
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portions 56 vertically while turning on the hinged portions
55. As a result, the airbag 58 is expanded and inflated
till its inflation is completed, as indicated by the double-
dotted lines in Fig. 1.

[0056] In the knee protecting airbag device S1 of the
embodiment, moreover, the bolts 23 and the connecting
members 24 of the retainer 21 are brought along the pe-
ripheral portion of the inlet opening of the airbag 58 and
the base wall part 15 as the bag holding wall part 14 of
the case 11 and are opposed to each other through the
inflator 39. Next, the retaining portions 32 of the attach-
ment bracket 29 are retained on the retaining portions
24a of the connecting members 24, and the bolts 23 pass
through the through holes 31a of the fixing portions 31
and are fastened in the nuts 27, so that the retainer 21
and the attachment bracket 29 are connected to each
other thereby to assemble the airbag 58, the retainer 21
and the inflator 39 with the case 11. At the same time,
the guide portions 25 and 45 of the retainer 21 and the
diffuser 44 are fitted on each other to form the guide pas-
sage 19 for guiding the inflating gas G into the airbag 58.
[0057] In the knee protecting airbag device S1 of the
embodiment, more specifically, when the retainer 21 and
the inflator 39 are to be assembled with the case 11, the
guide passage 19 for guiding the inflating gas G into the
airbag 58 can be easily formed by fitting the predeter-
mined guide portions 25 and 45 on each other. In addition
to this simple construction, the mutual fitting directions
of the guide portions 25 and 45 of the retainer 21 and the
diffuser 44 of the inflator 39 are set along the longitudinal
direction of the vehicle, i.e., in the direction to assemble
the retainer 21 and the inflator 39 with the case 11. The
sealing properties of the guide portions 25 and 45 can
be easily retained merely by those simple constructions.
[0058] Of course, not the inflator 39 but the flexible
airbag 58 is accommodated in the folded shape in the
case 11. Therefore, the airbag 58 can be accommodated
so far as to the corners of the case 11 so that the case
11 can be made compact.

[0059] In the knee protecting airbag device S1 of the
embodiment, therefore, even if the inflator 39 is arranged
outside of the case 11, the inflating gas G can be guided
without any leakage in the airbag 58 by the simple con-
structions.

[0060] Intheembodiment, moreover, the airbag 58 can
be folded up without housing the inflator 39 requiring han-
dling cares, so that its folding step can be easily auto-
mated.

[0061] In the knee protecting airbag device S1 of the
embodiment, moreover, the inflator 39 and the retainer
21 to be arranged along the base wall part 15 as the bag
holding wall part 14 of the case 11 are connected to each
other and assembled with the case 11, while clamping
the peripheral portion of the inlet opening 59 of the airbag
58 and the base wall part 15 of the case 11, by making
use of the mounting bracket 29. The inflator 39 is assem-
bled with the case 11 in the direction normal to the case
base wall part 15. The inflator 39 provided with the gen-
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erally columnar body 40 can be assembled with the case
11 by moving it not in its axial direction but in the direction
perpendicular to the axis so that the working space at
the assembling time can be made compact. In other
words, in the case of the embodiment, the bag holding
wall part 14 of the case 11 is the base wall part 15 located
on the front face of the case 11 in the state where the
airbag device S1is mounted on the vehicle, and the base
wall part 15 is arranged transversely and vertically. On
the other hand, the inflator 39 is arranged along the case
bag holding wall part 14 and in the direction having its
axis (i.e., in the axial direction of the inflator body 40)
along the transverse direction when the device S1 is
mounted on the vehicle. In this case, the inflator 39 can
be assembled with the bag holding wall part 14 of the
case 11 in the direction perpendicular to its axis, where
it is moved from the vehicular front side to the rear side.
Therefore, the inflator 39 need not be brought in the mov-
ing direction along the transverse direction or its axial
direction to the bag holding wall part 14 of the case 11.
In case the inflator 39 is brought in the direction along
the transverse direction or its axial direction to the bag
holding wall part 14 of the case 11, more specifically, the
working space needs at least the large length size along
the axial direction of the inflator 39 and the width size in
the transverse direction of the case 11, so that it must be
large in the transverse direction.

[0062] In the embodiment, moreover, the attachment
bracket 29 the two circumferential edges of the inflator
39 with the bolts 23 and the nuts 27, but retains the hook
members 33 of the retaining portions 32 on one edge
side, on the front edge 24c of the peripheral portions of
the retaining holes 24b in the retaining portions 24a of
the connecting members 24 of the retainer 21. By the
arrangement of no nut on the side of the retaining portion
on one edge side, therefore, the width size along the
circumferential direction of the inflator 39 can be reduced
to reduce the mounting space at the base wall part 15
as the bag holding wall part 14 of the case 11. On the
other hand, the vertical width size of the base wall part
15 itself can be made compact.

[0063] In the embodiment, still moreover, at the pe-
ripheral portion of the inlet opening 59 of the airbag 58,
the bolts 23 and the connecting members 24 of the re-
tainer 21 can pass through the through holes 61 and 60
to regulate the movement of the peripheral portion of the
inlet opening 59. Therefore, the deviation of the periph-
eral portion of the inlet opening 59 of the airbag 58 at the
inflating time can be prevented to keep the smooth intro-
duction of the inflating gas G into the airbag 58.

[0064] Inthe embodiment, moreover, the guide portion
25 of one of the retainer 21 and the diffuser 44 is formed
into the tubular portion 25a extending to the other side,
and the guide portion 45 on the other side is formed to
have the fitting hole for fitting the tubular portion 25a. In
this construction, therefore, the tubular portion 25a can
be easily inserted into the fitting hole 45a. As a result,
the positioning between the guide portions 25 and 45 of
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the retainer 21 and the diffuser 44 can be made easy to
smoothen the works to assemble the retainer 21 and the
inflator 39 with the case 11. Moreover, the guide portions
25 and 45 are fitted on each other by inserting the tubular
portion into the fitting hole 45a, so that the contact be-
tween the outer circumference of the tubular portion 25a
and the inner circumference 45b of the fitting hole 45a
can be easily retained to improve the sealing property
easily. Especially in the embodiment, the tubular portion
is tapered toward its leading end, and can be so fitted as
to bring the tubular portion outer circumference into close
contact with the inner circumference 45b of the fitting
hole 45a. As a result, the tubular portion outer circumfer-
ence 25b can be forced to contact with the fitting hole
inner circumference 45b thereby to improve the sealing
property.

[0065] In the case of the embodiment, moreover, at
the time of connecting the retainer 21 and the attachment
bracket 29, the attachment bracket 29 is caused, by the
reaction coming from the inflator 39 at the time the inflator
39 is pressed onto the case base wall part 15 acting as
the bag holding wall part 14, to pull the bolts 23 of the
retainer 21 and the connecting members 24 toward the
front side and toward the inflator 39. At the portion of the
attachment bracket 29A, therefore, the guide portion 25
is pulled toward the diffuser 44 thereby to improve the
sealing property better at the time of fitting the guide por-
tions 25 and 45.

[0066] Here, the embodiment has been exemplified,
in connection with the retainer 21 and the diffuser 44 for
forming the guide passage 19, by the constructions, in
which the guide portion is formed of the tubular portion
25a and in which the guide portion 45 has the fitting hole
45a for inserting the tubular portion 25a. These construc-
tions may be modified, as shown in Fig. 10. In the diffuser
44 shown in Fig. 10, a guide portion 45A is formed of a
column-shaped tubular portion 45c having its leading end
side rounded in a semicircle to have an opening 45d, and
a guide portion 25A of the retainer 21 has a fitting hole
25c opened in a circular shape having an inner circum-
ference 25e forced to contact with the outer circumfer-
ence 45d of the tubular portion. Incidentally, the fitting
hole 25c¢ has its circumferential edge 25d tapered into a
tapered tubular shape toward the vehicular rear side so
that it can be easily warped to contact with the outer cir-
cumference 45e when the tubular portion 45c is inserted.
Thus, a satisfactory sealing property is retained at the
time when the guide portions 25A and 45A are fitted on
each other.

[0067] Moreover, the knee protecting airbag device S1
of the embodiment employs the two attachment brackets
29 (29A and 29B), but may employ one or three or more
attachment bracket.

[0068] Here, in case one attachment bracket is em-
ployed, like an attachment bracket 29C shown in Fig. 11,
the attachment brackets 29A and 29B of the embodiment
may be connected to each other by the cover portions
30, and the single attachment bracket 29C is provided
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with a plurality of fixing portions 31 and a plurality of re-
taining portions 32 thereby to improve the works to con-
nect them to the retainer 21.

[0069] In case a plurality of attachment brackets 29
are employed, still moreover, unlike the embodiment, all
the fixing portions 31 need not be arranged on the upper
side in connection with the arrangements of the fixing
portions 31 and the retaining portions 32, but these ar-
rangement may be suitably changed. As shown in Fig.
12, for example, the attachment brackets 29A and 29B
may be arranged such that the axial direction of the in-
flator 39 is vertically inclined.

[0070] Moreover, the retaining portions to be disposed
on the attachment bracket may be retained not in the
direction apart from the bag holding wall part with respect
to the connecting members of the retainer. Therefore,
the retaining portions on the side of the connecting mem-
bers may be provided with the hook members, and the
retaining portions on the side of the attachment bracket
may be provided with the retaining holes . Like an attach-
ment bracket 29D shown in Fig. 13, moreover, the hook
members 33 may be directed to be inserted into the re-
taining holes 24b from the inner side on the side of the
guide portions 25 of the connecting members 24 to the
outer side so that they may be retained on the edge 24c.
[0071] If the inflator 39 is so assembled with the case
11 as to regulate the deviation along the axial direction
of the inflator 39, the regulating member portions 37 can
be omitted. If the inflator 39 itself is provided with protru-
sions 39a, as indicated by double-dotted lines in Fig. 3,
so that the protrusions 39a can abut against the left and
right edges of the cover portions 30 of the attachment
bracket 29B, the regulating member portions 37 can be
dispensed with, and the airbag 58 and the inflator 39 can
be assembled with the case 11 by only the attachment
bracket 29B.

[0072] Theknee protecting airbag device S1 of the em-
bodiment is constructed such that the airbag 58 is held
on the base wall part of the case 11. The construction
may be modified such that the airbag 58 is held on the
upper wall part 12a or the lower wall part 12b of the pe-
ripheral wall part 12 near the base wall part 15 of the
case 11. In this modification, the wall part of the portion
to be held may become the bag holding wall part 14, to
which the retainer 21, the attachment bracket 29 and the
inflator 39 may be formed to correspond.

[0073] In the embodiment, moreover, the diffuser 44
is arranged on one end portion of the body 40 of the
inflator 39. However, there may be employed an inflator,
which has gas discharge ports arranged near the center
of the axial direction. In this case, a cylindrical diffuser
may be arranged to cover the gas discharge ports, and
the corresponding guide portions may be provided for
the diffuser and the retainer.

[0074] Still moreover, the embodiment has been de-
scribed on the knee protecting airbag device S1 for the
driver M. However, the knee protecting airbag device of
the invention may also be mounted on the front side of
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the passenger seat.

SECOND EMBODIMENT

[0075] Second embodiment of the invention not form-
ing part of the claimed invention will be described with
reference to the accompanying drawings. Basic structure
of the air bag device S2 of the second embodiment is
similar to the first embodiment. Reference numerals for
describing the following embodiment correspond to
those of the first embodiment.

[0076] In the second embodiment, on the end side,
i.e., on the right edge side of the vehicular outside O (on
the side of a head portion 41 in the inflator 39) in the base
wall part 15, there is arranged aninsertion hole 15a which
extends in a circular shape in the longitudinal direction
for inserting a guide passage 19 formed by mutual guide
portions 25 and 45 of the retainer 21 and a diffuser 44 of
the inflator 39. At the portion closer to the vehicular out-
side O than the insertion hole 15a, moreover, there is
formed a through hole 15b which opened in a circular
shape for inserting a bolt 23 of the retainer 21. In the
base wall part 15 near the upper and lower transversely
extending edges, individually, there are formed through
holes 15c which extend in the transverse direction. The
through holes 15¢ formed on the end portion side of the
vehicular outside O are arranged above and below the
insertion hole 15a. On the base wall part 15 near and
between the upper and lower through holes 15c, there
are transversely juxtaposed support members 15d,
which are formed in a sheet shape along the vertical di-
rection and recessed in such a semicircular shape as
can support the outer circumference of the inflator 39.
[0077] Moreover, the paired, vertically opposed
through holes 15c¢ are arranged to adjoin each other and
transversely between the supportmembers 15d and 15d,
and their transverse width size is made slightly shorter
than the distance between the opposed support mem-
bers 15d and 15d.

[0078] The retainer 21 is made of a sheet metal and
is provided, as shown in Figs. 14 to 18 and Fig. 20, with
a rectangular, sheet-shaped base portion 22 slightly
smaller than the external shape of the base wall part 15
of the case 11. This base portion 22 is provided with a
reinforcing rib 22a on its outer peripheral portion. From
the end portion side of the base portion 22 on the side
ofthe vehicular outside O to the vehicular front side, there
is protruded a tubular portion 25a which is converged as
the tapered guide portion 25 toward the vehicular front
side (as shown in Fig. 21, in which the construction is
similar to that of the embodiment excepting that the later-
described protrusion 65 is formed in place of the bolt 23
of the embodiment). The aforementioned bolt 23 is pro-
truded toward the vehicular front side from the side of
the vehicular outside O of the tubular portion 25a. Three
holding members 24 are protruded individually from the
upper and lower edges of the base portion 22 toward the
vehicular front side. Each holding member 24 is provided
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with a head portion 24a having a width size enlarged in
the transverse direction and arranged on the leading end
of the vehicular front side, and a neck portion 24b having
awidth size made smaller in the transverse direction than
the head portion 24a and connecting the head portion
24a and the base portion 22. The head portion 24a of
each holding member 24 is so widthwise sized as to ex-
tend through the through hole 15¢ of the case base wall
part 15. The paired holding members 24 and 24 vertically
opposed to each other are so arranged that they extend
through the individual through holes 15¢, when the airbag
device S2 is assembled, to confront each other across
the inflator 39 in the direction perpendicular to the axis
of the inflator 39.

[0079] Here, the tubular portion 25a and each holding
member 24 are constructed to extend toward the front
side through not only the base wall part 15 (and the bag
holding wall part 14) of the case 11 but also the airbag 58.
[0080] The attachment bracket 29 is made of a sheet
metal and is constructed, as shown in Figs. 14 to 19B
and Fig. 20, to include: a cover portion 30 for covering
the front side of the inflator 39 apart from the bag holding
wall part 14 along the circumference of the inflator 39;
retaining portions 32 and 32 arranged near the two edges
of the cover portions 30 along the circumference of the
inflator 39 for individually retaining the mutual end por-
tions of the holding members 24 and 24 opposed verti-
cally to each other; and caulking portions 31 arranged
ontheindividual cover portions 30 for caulking the inflator
39 on the side of the bag holding wall part 14 (or the base
wall part 15) of the case 11. In the case of the embodi-
ment, totally three cover portions 30 are arranged at the
arranging portions of the holding members 24 and 24 of
the retainer 21 opposed vertically to each other, and are
formed into a generally C-shaped section in the vertical
direction together with the retaining portions 32.

[0081] The retaining portions 32, which are arranged
at the upper and lower edge portions of the positions of
the individual cover portions 30, are constructed to have
retaining holes 33 for retaining the head portions 24a of
the individual holding members 24 of the retainer 21.
Each retaining hole 33 is constructed to have a wider
portion 33a capable of inserting the head portion 24a of
the holding member 24, and a narrower portion 33b com-
municating with the wider portion 33a and capable of
inserting the head portion 24b of the holding member 24
but not the head portion 24a. In the case of the embod-
iment, the retaining holes 33, which are arranged in pairs
to confront each other vertically, are arranged to have
the wider portions 33a on the vertical center side of the
cover portions 30. Moreover, the retaining portions 32
are arranged on upper and lower connecting plate por-
tions 36 and 36, which extend transversely from the po-
sitions of the upper edge side and the lower edge side
of the three cover portions 30 and which connect the
three cover portions 30.

[0082] In the works to retain the holding members 24
in the individual retaining portions 32, as shown in Figs.
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18A, 18B and 18C, the head portions 24a of the individual
holding members are inserted into the wider portions 33a
of the retaining holes 33 through the through holes 15c
of the not-shown base wall part 15, and the upper and
lower edges (i.e., the connecting plate portions 36 and
36) of the cover portions 30 are bent and plastically de-
formed to come closer to each other. When the neck
portions 24b are moved to the narrower portions 33b, the
retaining works can be complete.

[0083] On the other hand, the caulking portions 31 are
constructed to arrange press members 31a, which are
cut out therearound and curved, near the upper and lower
edges of the front sides of the individual cover portions
30. The caulking portions 31 caulk (as referred to the
double-dotted lines in Figs. 14 and 16) the front face sides
of the outer circumference of the inflator 39, at the time
when it is mounted on the vehicle, toward the rear side
ofthe vehicle thereby to bend and deform the press mem-
bers 31 plastically.

[0084] Atthe end portion of the attachment bracket 29
on the side of the vehicular outside O, moreover, an aux-
iliary member portion 35 having a through hole 35a for
inserting the bolt 23 of the retainer 21 therethrough is
arranged in an L-shaped section between the upper and
lower connecting plate portions 36 and 36 from the right
edge of the cover portion 30 on the end side of the at-
tachment bracket 29 of the vehicular outside O.

[0085] Near the left edges of the cover portions 30 of
the attachment bracket 29 on the end side of the vehicular
outside O, a pair of regulating member portions 37 and
37 are protruded from the vicinities of the mutually ad-
joining edges of the upper and lower connecting plate
portions 36 and 36 toward the vehicularrear side. Inthese
regulating member portions 37, there are formed retain-
ing holes 37a capable of individually inserting the regu-
lating projections 42 of the inflator body 40. The regulat-
ing protrusions 42 are inserted into the individual retain-
ing holes 37a by bending and deforming the regulating
member portions 37 plastically, as shown in Figs. 19A
and 19B.

[0086] Here will be described the mounting operation
of the knee protecting airbag device S2 of the embodi-
ment on the vehicle. First of all, the tubular portion 25a
is protruded from the inlet opening 59, and the individual
holding members 24 are protruded from the correspond-
ing insertion holes 60. Moreover, the retainer 21 is
housed in the airbag 58 such that the bolt 23 is protruded
from the insertion hole 61, and the airbag 58 is folded
up. Next, the airbag 58 is wrapped with the not-shown
breakable wrapping film for preventing the molding col-
lapse. At this time, the tubular portion 25a, the holding
members 24 and the bolt 23 of the retainer 21, which are
protruded from the opening 59 and the insertion holes
60 and 61, are protruded from the wrapping film.
[0087] On the other hand, the inflator 39, which has
already been formed by fixing the diffuser 44 on the body
40, inserted from between the connecting plate portions
36 and 36 of the attachment bracket 29 into the individual
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cover portions 30 having the C-shaped section, and the
attachment bracket 29 and the inflator 39 are temporarily
assembled such that the paired upper and lower retaining
portions 32 slightly abut against each other at the portions
on the rear side when the inflator 39 is mounted on the
vehicle.

[0088] Then, the folded airbag 58 is accommodated
together with the retainer 21 in the case 11 such that the
tubular portion 253, the bolt 23 and the holding members
24 of the retainer 21 are individually protruded from the
insertion hole 15a and the through holes 15b and 15c¢
formed in the case base wall part 15.

[0089] Next, the head portions 24a of the holding mem-
bers 24 of the retainer 21 are inserted into the wider por-
tions 33a in the retaining holes 33 of the individual re-
taining portions 32, and the bolt 23 of the retainer 21 is
inserted into the through hole 35a of the holding member
portion 35. Moreover, the attachment bracket 29 having
theinflator 39 temporarily assembled is brought into abut-
ment against the front face side of the case base wall
part 15 while the tubular portion 25a of the guide portion
25 of the retainer 21 is inserted into the fitting hole 45a
of the guide portion 45 of the inflator 39. At this time, the
inflator 39 is supported in abutment by the individual sup-
port members 15d of the case base wall part 15.
[0090] As shown in Figs. 18A, 18B and 18C, the con-
necting plate portions 36 and 36 are plastically deformed
to approach each other, so that the neck portions 24b of
the individual holding members 24 are moved to the nar-
rower portions 33b of the individual retaining portions 32
thereby to retain the head portions 24a of the retaining
members 24 on the peripheral portions of the narrower
portions 32 of the individual retaining portions 32 in an
escape preventing manner. At the same time, a nut 27
is fastened on the bolt 23, and the press members 31a
of the individual caulking portions 31 are bent and plas-
tically deformed so that the front face side of the outer
circumference of the inflator 39 when mounted on the
vehicle is caulked toward the vehicular rear side. Then,
the attachment bracket 29 receives the reaction from the
inflator 39 so that it leaves the case base wall part 15 as
the bag holding wall part 14 thereby to fasten the holding
members 24 and the retaining members 32 firmly. The
retainer 21 and the attachment bracket 29 are firmly con-
nected through the peripheral portion of the inlet opening
59 of the airbag 58, the case base wall part 15 and the
inflator 39. Specifically, the retainer 21 and the inflator
39 are so connected to each other as to clamp the pe-
ripheral portion of the inlet opening 59 of the airbag 58
and the bag holding wall part 14 of the case 11. As a
result, the airbag 58 and the inflator 39 can be firmly held
with respect to the case 11.

[0091] Atthistime,the guide portions are fitted on each
other such that the outer circumference 25b of the tubular
portion 25a of the guide portion 25 is pressed to contact
with the inner circumference 45b of the fitting hole 45a
of the guide portion 45. After the caulking portion 31 was
caulked, moreover, the regulating protrusions 42 of the
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inflator 39 are inserted into the individual retaining holes
37a, as shown in Figs. 19A and 19B, while the paired
regulating member portions are being bentand plastically
deformed to come close to each other.

[0092] Afterthis, the airbag cover 47 is assembled with
the case 11 such that the leading ends 13a of the indi-
vidual retaining paw! portions 13 are retained on the pe-
ripheral portions of the individual retaining holes 50a and
51a. The mounting brackets 17 of the case 11 are at-
tached and fixed on the not-shown instrument panel re-
inforcements or the like on the body side, and a lead wire
(as referred to Fig. 20) to be connected with the airbag
activation circuitis connected to the body 40 of the inflator
39. Moreover, the instrument panel 8 and an under cover
(as referred to Figs. 1 and 14) are attached. Thus, the
knee protecting airbag device S2 can be mounted on the
vehicle.

[0093] In the knee protecting airbag device S2 of the
embodiment, moreover, when the retainer 21 for retain-
ing the peripheral portion of the inlet opening 59 of the
airbag 58 on the bag holding wall part 14 (or the base
wall part 15) of the case 11 and the inflator 39 arranged
on the outer side of the bag holding wall part 14 of the
case 11 for providing the airbag 58 with the inflating gas
G are to be assembled with the case 11, they are con-
nected to each other by using the attachment bracket 29
while clamping the peripheral portion of the inlet opening
59 of the airbag 58 and the bag holding wall part 14 of
the case 11. Atthis assembling time, moreover, the guide
portions 25 and 45 of the retainer 21 and the diffuser 44
are fitted on each other to form the guide passage 19 for
guiding the inflating gas G into the airbag 58.

[0094] In the knee protecting airbag device S2 of the
embodiment, more specifically, when the retainer 21 and
the inflator 39 are to be assembled with the case 11, the
guide passage 19 for guiding the inflating gas G into the
airbag 58 can be easily formed by fitting the predeter-
mined guide portions 25 and 45 on each other. In addition
to this simple construction, the mutual fitting directions
of the guide portions 25 and 45 of the retainer 21 and the
diffuser 44 are set along the longitudinal direction of the
vehicle, i.e., in the direction to assemble the retainer 21
and the inflator 39 with the case 11. The sealing proper-
ties of the guide portions 25 and 45 can be easily retained
merely by those simple constructions.

[0095] In the knee protecting airbag device S2 of the
embodiment, moreover, the inflator 39 and the retainer
21 to be arranged along the base wall part 15 as the bag
holding wall part 14 of the case 11 are connected to each
other and assembled with the case 11, while clamping
the peripheral portion of the inlet opening 59 of the airbag
58 and the base wall part 15 of the case 11, by making
use of the mounting bracken 29 assembled with the in-
flator 39. The inflator 39 is assembled with the case 11
in the direction normal to the base wall part 15. The in-
flator 39 provided with the generally columnar body 40
can be assembled with the case 11 by moving it not in
its axial direction but in the direction perpendicular to the
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axis so that the working space at the assembling time
can be made compact.

[0096] In the knee protecting airbag device S2 of the
embodiment, moreover, the attachment bracket 29 made
of a sheet metal is employed when the retainer 21 and
the inflator 39 are to be assembled with the case 11. On
the retainer 21, there are arranged three pairs of holding
members 24, which are arranged through the airbag 58
and the base wall part 15 of the case 11 and opposed
through the inflator 39 in the direction perpendicular to
the axis of the inflator 39. Moreover, the attachment
bracket 29 is constructed to include: the cover portion 30
for covering the front side of the inflator 39 apart from the
bag holding wall part 14 along the circumference of the
inflator 39; the retaining portions 32 arranged near the
two edges of the cover portions 30 along the circumfer-
ence of the inflator 39 for individually retaining the mutual
end portions 24a of the opposed holding members 24;
and the caulking portions 31 arranged on the cover por-
tions 30 for caulking the inflator 39 on the side of the base
wall part 15 of the case 11. In this construction, therefore,
the retaining members 24 of the retainer 21 are protruded
to the side of the inflator 39 through the airbag 58 and
the base wall part 15 of the case 11, so that the holding
member head portions 24a are retained on the peripheral
portions 33b of the retaining holes 33 in the retaining
portions 32 of the attachment bracket 29 covering the
inflator 39 with the cover portions 30. At the same time,
the press members 31a of the caulking portions 31 are
caulked to press the inflator 39 toward the side of the
base wall part 15 of the case 11. Then, the attachment
bracket 29 receives the reaction from the inflator 39 so
that it leaves the case base wall part 15 thereby to fasten
the holding members 24 and the retaining members 32
firmly. The attachment bracket 29 and the retainer 21 are
assembled with the case 11 such that they clamp the
peripheral portion of the inlet opening 59 of the airbag
58, the case base wall part 15 as the bag holding wall
part 14 of the case 11, and the inflator 39. The airbag 58,
the retainer 21, the inflator 39 and the attachment bracket
29 can be assembled with the case 11 even if the as-
sembly means such as the bolt 23 is hardly used.
[0097] Especially in the case of the embodiment, the
attachment bracket 29 is provided with the cover portions
30 at the positions where the guide portions 25 and 45
are arranged, and the individually paired holding mem-
bers 24 and retaining portions 32 to be fastened to each
other, above and below the guide portions 25 and 45. If
those paired holding members 24 and retaining portions
32 are fastened to each other, the diffuser 44 of the in-
flator 39 are so supported by the support members 15d
and 15d of the case base wall part 15 that they hardly
move. Therefore, the vicinities of the guide portions 25
are plastically deformed to pull the tubular portion 25a of
the guide portion 25 to the guide portion 45 on the side
of the diffuser 44. Thus, the sealing property when the
guide portions 25 and 45 are fitted on each other is im-
proved.
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[0098] Here in the embodiment, the retainer 21 is pro-
vided with the bolt 23, which is extended through the
insertion hole 61 formed in the peripheral portion of the
inlet opening 59 of the airbag 58 and which is fastened
with the nut 27. By the bolt 23, the deviation of the pe-
ripheral portion of the inlet opening 59 is prevented when
the airbag 58 is expanded and inflated, and the fastening
strength of the attachment bracket 29 in the case 11 is
improved.

[0099] If, however, the fastened strength between the
holding members 24 and the retaining portions including
the caulking portions 31 at the retainer 21 and the attach-
ment bracket 29 is sufficient, the bolt 23 of the retainer
21 may be replaced by the protrusion 65, which protrudes
from the retainer 21 or the attachment bracket 29 through
either the insertion hole 61 in the peripheral portion of
the inlet opening 59 of the airbag 58 or the through hole
15b in the of the case base wall part 15, and further
through the bracket 29 or the retainer 21.

[0100] Moreover, the attachment bracket 29 of the em-
bodiment may also be constructed into an attachment
bracket 29A or an attachment bracket 29B, as shown in
Figs. 22, 23, 24 and 25, by omitting the regulating mem-
ber portions 37.

[0101] The attachment bracket 29A, as shown in Figs.
22 and 23, is constructed to include a split member 67
forming the portion of a cover portion 30A for covering
the diffuser 44, and a split member 68 forming the portion
of the two cover portions 30. The auxiliary member por-
tion 35 of the split member 67 and the base wall part 44c
of the diffuser 44 are welded to connect the split member
67 of the attachment bracket 29A and the diffuser 44.
Then, the diffuser 44 is caulked at the portion of the
groove 43 and fixed to the body 40 so that the split mem-
ber 67 of the attachment bracket 29A is fixed in advance
on the inflator 39.

[0102] Onthe other hand, the attachment bracket 29B,
as shown in Figs. 24 and 25, is constructed to include
only the portion of a cover portion 30B for covering the
diffuser 44. The auxiliary member portion 35 of the
mounting bracket 29B and the base wall part 44c of the
diffuser 44 are welded to connect the attachment bracket
29B and the diffuser 44. Then, the diffuser 44 is caulked
at the portion of the groove 43 and fixed to the body 40
so that the attachment bracket 29B is fixed in advance
on the inflator 39.

[0103] Inthese attachment brackets 29A and 29B, be-
fore the retainer 21 and the inflator 39 are assembled
with the case 11, the base wall part 44c having its end
portion closed in the axial direction of the diffuser 44 and
the split member 67 or the attachment bracket 29A or
the attachment bracket 29B are fixed. Therefore, the in-
flator 39 is hardly deviated in the axial direction with re-
spect to the attachment bracket 29A or 29B. Unlike the
embodiment, therefore, there can be omitted the regu-
lating protrusions 42 as the means for regulating the de-
viation along the axial direction of the inflator 39, or the
regulating member portion 37 having the retaining holes
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37a for inserting the regulating protrusions 42.

[0104] In case the attachment bracket 29B is em-
ployed, the retaining portions 32 are arranged only near
the portion of the diffuser 44, as shown in Figs. 24 and
25, but the retaining portions 32 to be connected to the
retainer 21 are not arranged at the end portion side of
the retainer 21 apart from the head portion 41 of the in-
flator 39. In order that the retainer 21 may be stably fixed
on the base wall part 15 of the case 11, therefore, the
bolt 23 to be fastened with the nut 27 may be disposed
through the airbag 58 and the base wall part 15 at portions
of the retainer 21 apart from the head portion 41.
[0105] Moreover, the embodiment has been exempli-
fied, in connection with the retainer 21 and the diffuser
44 for forming the guide passage 19, by the construc-
tions, in which the guide portion is formed of the tubular
portion 25a and in which the guide portion 45 has the
fitting hole 45a for inserting the tubular portion 25a. These
constructions may be modified, as shown in Fig. 26. In
the diffuser 44 shown in Fig. 26, a guide portion 45A is
formed of a column-shaped tubular portion 45c having
its leading end side rounded in a semicircle to have an
opening 45d, and a guide portion 25A of the retainer 21
has a fitting hole 25c opened in a circular shape having
an inner circumference 25e forced to contact with the
outer circumference 45d of the tubular portion. Inciden-
tally, the fitting hole 25c¢ has its circumferential edge 25d
taperedinto atapered tubular shape toward the vehicular
rear side so that it can be easily warped to contact with
the outer circumference 45e when the tubular portion 45¢
is inserted. Thus, a satisfactory sealing property is re-
tained at the time when the guide portions 25A and 45A
are fitted on each other.

THIRD EMBODIMENT

[0106] Third embodiment of the invention will be de-
scribed with reference to the accompanying drawings. A
knee protecting airbag device S3 is so arranged below
a steering column 109 on the vehicular front side of a
driver M as to protect the knees K (KL and KR) of the
driver M, as shown in Figs. 27 and 32.

[0107] Here, the vertical directions, the transverse di-
rections and the longitudinal directions, as defined here-
in, correspond to the vertical directions, and the trans-
verse directions and the longitudinal directions of the ve-
hicle when the knee protecting airbag device S3 is mount-
ed on the vehicle.

[0108] The steering column 109 is constructed, as
shown in Figs. 27 and 32, to include a column body 110
connected to a steering wheel 108, and a column cover
113 arranged to cover the column body 110 below the
steering wheel 108. The column body 110 is constructed
to include a main shaft 111 and a column tube 112 en-
closing the main shaft 111.

[0109] The column cover 113 is made of a synthetic
resin into a generally square tube shape and is so ar-
ranged along the axial direction of the column body 110
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as to cover the column body 110. The rear face 113a of
that portion in the column cover 113, which protrudes
from an instrument panel 114, is formed into a generally
rectangular plate shape and curved up backward in the
vehicular longitudinal direction. In the case of the em-
bodiment, the instrument panel 114 is composed of an
upper panel 114a and a lower panel 114b.

[0110] The knee protecting airbag device S3 is con-
structed to include: a folded airbag 152; an inflator 145
for providing the airbag 152 with an inflating gas; a case
117 accommodating the folded airbag 152 and the infla-
tor 145 and opened on the vehicular rear side; an airbag
cover 131 for covering the vehicular rear side of such an
opening 117ain the case 117 for covering the vehicular
rear side of an opening 117a. In the case of the embod-
iment, the airbag cover 131 is composed of the lower
panel 114b of the instrument panel 114. In the knee pro-
tecting airbag device S3 of the embodiment, moreover,
the case 117 is mounted and fixed on the side of a ve-
hicular body 101 through a knee panel 124 arranged on
the vehicular front side of the airbag cover 131.

[0111] The case 117 is made of a sheet metal, as
shown in Figs. 27 to 29, and is arranged on the lower
side of the steering column 109. The case 117 is formed
into a bottomed case shape and is constructed to include:
a peripheral wall part 118 having a generally square cyl-
inder shape arranged to have an axis generally along the
longitudinal direction; a base wall part 119 for closing the
vehicular front side of the peripheral wall part 118; and
the opening 117a of a generally rectangular, shape on
the vehicular rear side. In the case of the embodiment,
the open face of the case 117 is arranged with such an
inclination that its lower side may be positioned on the
front according to the inclination of the airbag cover 131.
Near the rear end of the peripheral wall part 118 acting
as the peripheral edge of the opening 117a, there are
formed a plurality of retaining pawl! portions 120 for re-
taining the case 117 near the peripheral edge of the later-
described opening 140 of the airbag cover 131. In the
case of embodiment, four retaining pawl portions 120 are
arranged individually at an upper wall part 118a and at
a lower wall part 118b of the peripheral wall part 118 (as
referred to Fig. 31). Each retaining pawl portion 120 is
so bent at its leading end side toward the vehicular front
side that its leading end side can be inserted into an in-
sertion hole 141b or 143a, which is arranged in an edge
portion 141 or a protruding wall part 143 arranged at the
peripheral edge of the opening 140 of the airbag cover
131. On the other hand, the retaining pawl portion 120
formed on the side of the upper wall part 118a can be
inserted at its leading end side through the insertion hole
141b into an insertion hole 125b arranged in the knee
panel 124.

[0112] On the peripheral wall part 118 of the case 117,
there are arranged mount portions 121 for mounting and
fixing the case 117 on the knee panel 124 on the side of
the body 101. In the case of the embodiment, the mount
portions 121 are arranged one by one on the left wall part



27 EP 1 810 889 B9 28

118c and the right wall part 118d of the peripheral wall
part 118. Each mount portion 121 is arranged to protrude
leftward or rightward from the position near the opening
117a of the case 117, and is provided with a mounting
hole 121a for inserting a bolt 122 as mount member.
Moreover, each mount portion 121 is arranged generally
vertically to arrange the insertion direction of the bolt 122
generally in the longitudinal direction. In the case of the
embodiment, moreover, each mount portion 121 is
mounted and fixed (as referred to Figs. 29 and 30) by
means of the bolt 122 to a mount portion 127 formed on
the knee panel 124, through the later-described mounting
member 142 which is arranged on the peripheral edge
of the opening 140 of the airbag cover 131.

[0113] In the right wall part 118d of the case 117, on
the other hand, there is formed an insertion hole 118e,
which can insert the later-described body 146 of the in-
flator 145 (as referred to Fig. 29). In the base wall part
119, moreover, there are formed two insertion holes 119a
for inserting the later-described bolts 147¢ of the inflator
145.

[0114] The knee panel 124 for mounting and fixing the
case 117 on the side of the vehicular body 101 is made
of a sheet metal and is constructed, as shown in Figs.
28, 29 and 31, to extend upward and both leftward and
rightward from the peripheral edge of the opening 117a
of the case 117. The knee panel 124 is arranged at a
position of the airbag cover 131 on the vehicular front
side of a general portion 139. Moreover, the knee panel
124 is arranged to support the vehicular front side of the
airbag 152 expanded/inflated thereby to protect the
knees K of the driver M more properly with the airbag
152 when the knees K of the driver M interfere with the
airbag 152 having completed its inflation.

[0115] The knee panel 124 is constructed to include a
body portion 125 arranged to enclose the opening 117a
of the case 117, and a connecting portion 129 to be con-
nected to the side of the vehicular body 101. The body
portion 125 is provided with an insertion hole 126 capable
of inserting the peripheral edge portion of the opening
117a in the peripheral wall part 118 of the case 117. At
the peripheral edge portion of the insertion hole 126, on
the other hand, there are formed the mount portions 127
which can mount the mount portion 121 arranged in the
case 117. The mount portions 127 are so arranged at
two transverse portions as to correspond to the mount
portions 121 of the case 117. The mount portions are
individually provided with mounting holes 127a, which
correspond to the mounting holes 121a formed in the
mount portions 121 and can insert the bolts 122. On the
portion for the peripheral edge of each mounting hole
127aonthe vehicular front side face of each mount potion
127, there is fixed a nut 127b, which can fasten the bolt
122. At the portion at the body portion 125 of the knee
panel and on the peripheral edge of the insertion hole
126, there are formed the insertion holes 125b for insert-
ing the retaining pawl portions 120 of the case 117, and
retaining holes 125a for inserting and retaining the later-

10

15

20

25

30

35

40

45

50

55

15

described retaining protrusions 133 formed on a door
arranging cover portion 132. In predetermined portions
of the knee panel body portion 125, there are formed
retaining holes 125c¢, which can insert and retain a clip
139aarranged on the later-described general portion 139
of the airbag cover 131 (as referred to Fig. 31).

[0116] The connecting portions 129 are arranged at
the peripheral edge of the body portion 125 and are
formed, in the case of the embodiment, at five portions,
i.e., two portions above the insertion hole 126, near the
left lower corner, and near the upper and lower ends of
the right side. On the side of the body 101 connecting
the individual connecting portions, as shown in Fig. 32,
there are arranged brackets, 104, 105, 106 and 107. The
brackets 104 and 105 for connecting the connecting por-
tions 29A and 29B arranged on the upper side are con-
nected to an instrument panel reinforcement 102 on the
side of the body 101. Moreover, the brackets 106 and
107 for connecting the connecting portions 129C and
129D arranged on the lower side are connected to the
not-shown center brace, front body pillar and etc. on the
side of the body 101.

[0117] Inthe case of the embodiment, the airbag cover
131 is constructed of the lower panel 114b of the instru-
ment panel 114 and is made of a synthetic resin such as
a thermoplastic elastomer of an olefin group. The airbag
cover 131 is so inclined as to position the lower side in
front, as shown in Figs. 27, 28 and 30, and can cover the
case 117 on the vehicular rear side. The airbag cover
131 is constructed to include the door arranging cover
portion 132 arranged near the opening 117a of the case
117, and the general portion 139 arranged around the
door arranging cover portion 132. As shown in Fig. 31,
the airbag cover 131 is attached to the knee panel 124
by making use of the clip 139a arranged on the general
portion, and is fixed on the side of the vehicular body 101
whenthe later-described fastening members 142 are fas-
tened together with the mount portions 121 of the case
117.

[0118] The door arranging cover portion 132 is formed
into a generally rectangular plate shape, and has its lower
edge 132a connected to the general portion 139 but the
remaining edge portion separated from the general por-
tion 139. The portion on the side of the lower edge 132a
connected to the general portion 139 is so hinged that it
can be opened/closed. This door arranging cover portion
132is so housed in the general portion 139, when mount-
ed on the vehicle, as to close the later-describes opening
140 of the general portion 139. At the peripheral edge
portion of the door arranging cover portion 132 excepting
the lower edge 132a, there are arranged the retaining
protrusions 133 which are protruded toward the vehicular
front side and act as the retaining portions capable of
retaining the door arranging cover portion 132 on the side
ofthe general portion 139. In the case of the embodiment,
the retaining protrusions 133 are formed at the four por-
tions, i.e., at the two portions near the two left and side
ends near the upper edge of the door arranging cover
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portion 132, and at the individual two portions near the
upper ends of the two left and right edges.

[0119] Each retaining protrusion 133 can be inserted
into both a retaining hole 131a formed in the edge portion
141 of the opening 140 in the general portion 139 and
the retaining hole 125a arranged in the peripheral edge
of the insertion hole 126 in the knee panel 124. When a
bulging portion 133a on the leading end side of the re-
taining protrusion 133 is retained on the peripheral edge
oftheretaining hole 125athrough the retaining hole 1413,
the retaining protrusion 133 retains the peripheral edge
of the door arranging cover portion 132 on the side of the
general portion 139. Here, each retaining protrusion 133
is prevented from coming out of the retaining hole 125a,
when the later-described portion 135 to be broken in the
door arranging cover portion 132 is broken at the expand-
ing/inflating time of the airbag 152. On the other hand,
the door arranging cover portion 132 is so housed in the
general portion 139 that the face of the peripheral edge
on the vehicular front side is supported by the edge por-
tion of the general portion 139 while having its peripheral
edge being retained on the side of the general portion
139, so that the face on the vehicular rear side may be
generally flush with the face of the general portion 139
on the vehicular rear side.

[0120] Atthe door arranging cover portion 132, on the
other hand, there is arranged a door portion 137, which
can be opened when the airbag 152 is expanded and
inflated. The door portion 137 is formed into such a gen-
erally rectangular shape slightly larger than the opening
117a of the case 117 as to cover the opening 117a. In
the embodiment, the door portion 137 is composed of
two door portions, which are opened in the vertical direc-
tion. Moreover, the door portion 137 is constructed to
arrange such hinged portions 136 at its upper and lower
ends as provide the centers of turning motions when it
is opened, and to arrange the thinned portion 135 to be
broken, at such a portion around the door portion 137 as
takes a generally H-shape, when viewed from the vehic-
ular rear side. In the case of the embodiment, a hinge
portion 136A arranged on the lower end side of the door
portion 137 acts as the hinged portion when the door
arranging cover portion 132 is opened.

[0121] The general portion 139 is provided with the
opening 140 for housing the door arranging cover portion
132. This opening 140 is set to have vertical and trans-
verse opening width sizes larger than the vertical and
transverse width sizes of the case 117 so that it is given
an opening area capable of inserting the case 117 into
the case 117 and mounting the mount portions 121 of
the case 117 on the mount portion 127 of the side of the
body 101. In the case of the embodiment, the opening
140 is set to such a size as to expose the mount portions
121 ofthe case 117. Ofthe peripheral edge of the opening
140, the edge portion 141 excluding the lower edge side
is formed into such a step shape as to protrude farther
toward the vehicular front side than the general portion
139. At a predetermined position in the edge portion 141,
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there are arranged the retaining holes 141a for inserting
the retaining protrusions 133 of the door arranging cover
portion 132. In the edge portion 141, moreover, there are
formed the insertion holes capable of inserting the retain-
ing pawl portions 120 of the case 117. Here, the edge
portion 141 can support the peripheral edge portion of
the door arranging cover portion 132 on the face of the
vehicular rear side when the door arranging cover portion
132is housed in the opening 140 by retaining its retaining
protrusions 133 on the peripheral edge of the retaining
holes 141a.

[0122] Atthe peripheral edge of the opening 140, there
are formed the mount portions 121 of the case 117 and
the mounting members 142 to be fastened together with
the mount portions 127 of the knee panel 124. In the case
of the embodiment, the mounting members 142 are so
arranged at the two portions along the transverse direc-
tion to extend from the edge portion 141. In each mount-
ing member 142, there is formed a mounting hole 142a,
which corresponds to each mounting hole 121a or 127a
for inserting the bolt 122. On the lower edge side of the
opening 140 and near the hinged portion 136A, moreo-
ver, there is formed the protruding wall part 143, which
is so continuously formed along the transverse direction
as to protrude upward. In this protruding wall part 143,
there are formed the insertion holes 143a, which can in-
sert the retaining pawl portions 120 of the case 117.
[0123] As shownin Figs. 28 and 29, the inflator 145 is
constructed into the cylinder type, which is arranged to
have its axial direction along the transverse direction of
the vehicle, and is provided with the generally columnar
body 146 and a diffuser 147. On one end side of the body
146, there are arranged a plurality of gas discharge ports
146a. With the other end side of the body 146, moreover,
there is connected a connector 149, which has a lead
wire 150 for inputting an activation signal. The diffuser
147 is constructed to include a holding cylinder portion
147a made of a sheet metal into a generally cylindrical
shape capable of covering the body 146, and a plurality
of (e.g., two in the embodiment) bolts 147¢ protruding
from the holding cylinder portion 147a. The holding cyl-
inder portion 147a is constructed by opening a plurality
of such gas outlet ports 147b in the face of the holding
cylinder portion 147ain the vehicle-mounted state on the
vehicular rear side that the inflating gas discharged from
the gas discharge ports of the body can flow out there-
through.

[0124] When an airbag activation circuit mounted on
the vehicle detects a front collision of the vehicle, it inputs
the activation signal through the lead wire 150 to that
inflator 145 and to the not-shown airbag device mounted
on the steering wheel 108.

[0125] The airbag 152 is formed of woven fabric of pol-
yester or polyamide yarns having a flexibility into a gen-
erally rectangular sheet shape having a transverse width
size capable of protecting the two left and right knees KL
and KR ofthe driver MD as the occupant atthe expansion/
inflation completion time, as indicate by double-dotted
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lines in Figs. 27 and 32. At the portions on the lower end
side of the airbag 152 at the expansion completion time,
on the other hand, there are formed two insertion holes
152aand 152aand oneinsertion hole 152b. The insertion
holes 152a and 152a insert the individual bolts 147c of
the inflator 145, and the insertion hole 152b inserts the
body 146 of the inflator 145. Moreover, the airbag 152 is
mounted in the case 117 by protruding the body 146 of
the inflator 145 from the insertion hole 152b and by
clamping the peripheral edge of each insertion hole 152a
between the holding cylinder portion 147a and the base
wall part 119 of the case 117.

[0126] Here will be described the mounting operation
of the knee protecting airbag device S3 of the embodi-
ment on the vehicle. First of all, the bolts 147c are pro-
truded from the insertion holes 152a, and the inflator 145
is housed in the airbag 152 such that the end portion of
the body 146 is protruded from the insertion hole 152b,
and the airbag 152 is folded up. Next, the airbag 158 is
wrapped with the not-shown breakable wrapping film for
preventing the folding collapse. At this time, the bolt 147c
of the inflator 145 and the end portion of the body 146,
which are protruded from the insertion hole 152a and
152b, are protruded from the wrapping film.

[0127] Next, the individual bolts 147c¢ of the inflator 145
are protruded from the insertion holes 119a and fastened
with nuts 148, and the end portion of the inflator body
146 is protruded from the insertion hole 118e so that the
inflator 145 is housed together with the folded airbag 152
in the case 117 thereby to form an airbag assembly SA.
[0128] After this, the knee panel 124 is mounted and
fixed on the side of the body 101 of the vehicle by making
use of the individual connecting portions 129 and the
brackets 104, 105, 106 and 107. Next, the instrument
panel 114 (including the upper panel 114a and the lower
panel 114b as the airbag cover 131) is mounted and fixed
on the side of the vehicular body 101 by making use of
the clip 139a and so on.

[0129] Then, the door arranging cover portion 132 of
the airbag cover 131 fixed on the body 101 is opened to
insert the airbag assembly SA having the base wall part
119 on the front side toward the vehicular front side into
the opening 140 from the rear side of the opening 140.
The individual retaining pawl portions 120 are inserted
into the insertion holes 141b and 143a arranged in the
peripheral edge of the opening 140 and into the insertion
holes 125b arranged in the peripheral edge of the inser-
tion hole 126 of the knee panel 124, thereby to retain the
airbag assembly SA on the airbag cover 131. Next, the
mount portion 121 exposed from the opening 140 is fixed
on the mount portion 127 of the knee panel 124 through
the mounting members 142 of the airbag cover 131 by
inserting the bolts 122 toward the front side and fastening
them with the nuts 127b, thereby to fix the airbag assem-
bly SA on the side of the vehicular body 101. After this
the retaining protrusions 133 are inserted through the
retaining holes 141a arranged in the peripheral edge of
the opening 140 of the door arranging cover portion 132,
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into the retaining holes 125a arranged in the knee panel
124 so that the door arranging cover portion 132 is re-
tained on the general portion 139. Next, the connector
149 having the lead wire 150 is connected to the inflator
body 146. Here, the connecting works of the connector
149 are performed through the clearance in which an
under cover 115 (as referred to Figs. 27 to 29) is ar-
ranged. After this, the airbag device S3 can be mounted
by attaching the undercover 115.

[0130] If the activation signal is inputted to the inflator
body 104 via the lead wire 150 after the airbag device
S3 was mounted on the vehicle, the inflating gas is dis-
charged from the gas discharge ports 146a of the inflator
145 so that it flows via the gas outlet ports 147b of the
diffuser 144 into the airbag 152. Then, the airbag 152 is
inflated to break the not-shown wrapping member, and
presses the door portion 137 formed at the door arranging
cover portion 132 of the airbag cover 131 and then the
portions 135 to be broken. As a result, the door portion
137 is vertically opened on the hinged portions 136 and
136A so that the airbag 158 is expanded and inflated, as
indicated by the double-dotted lines in Figs. 27 and 32.
[0131] Moreover, the knee protecting airbag device S3
of the embodiment is constructed such that the airbag
assembly SAis attached, when the device S3 is mounted
on the vehicle, to the side of the vehicular body 101 by
making use of the opening 140 which is formed by open-
ing the door arranging cover portion 132 of the airbag
cover 131 mounted and fixed in advance on the side of
the body 101. In the knee protecting airbag device S3 of
the embodiment, more specifically, the airbag assembly
SA is inserted toward the vehicular front side from the
opening 140 formed by opening the door arranging cover
potion 132 of the airbag cover 131, and the bolts 122 as
the mount member are fastened in the nuts 127b while
viewing them from the opening 140. Then, the mount
portions 121 of the airbag assembly SA can be mounted
and fixed on the mount portions 127 of the knee panel
124 so that the airbag assembly SA can be attached on
the side of the body 101 of the vehicle. At the time of
mounting the airbag assembly SA on the side of the body
101, therefore, the bolts 122 can be fastened with the
visual confirmation so that the mounting works of the
mount portions 121 are improved, and the confirmation
of the subsequent mounted state can be easily per-
formed.

[0132] In the knee protecting airbag device S3 of the
embodiment, therefore, the mount portions (i.e., the
mount portions 121), at which the airbag assembly SA
is mounted on the body 101, can be easily confirmed to
improve the mounting workability on the body 101 of the
vehicle.

[0133] Of course, in the knee protecting airbag device
S3 of the embodiment, too, the door arranging cover por-
tion 132 opened at the mounting time of the airbag as-
sembly SA is closed after the mounting work, and is re-
tained on the side of the general portion 39 by making
use of the retaining protrusions 133 as the retaining por-
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tions. In the state where the airbag assembly SA is
mounted on the vehicle, the mount portions 121 of the
airbag assembly SA and the bolts 122 are covered on
the side of the vehicular inside with the door arranging
cover portion 132 so that it is not exposed to retain the
design, as viewed from the vehicular inside.

[0134] In the knee protecting airbag device S3 of the
embodiment, moreover, at the door arranging cover por-
tion 132, the portions 135 to be broken are arranged
around the door portion 137 and are broken by the push
of the airbag 152 being inflated, when the airbag 152 is
expanded and inflated, thereby to open the door portion
137. Specifically, the knee protecting airbag device S3
of the embodiment is constructed such that the retaining
protrusions 133 at the door arranging cover portion 132
are so firmly retained that they may not be released from
the peripheral edge of the retaining holes 125a when the
airbag 152 is expanded and inflated. At the times other
than the action time of the airbag 152, therefore, the re-
taining protrusions 133 can be prevented from coming
out the retaining holes 125a and 141ato prevent the door
arranging cover portion 132 from being opened with re-
spect to the general portion 139.

[0135] On the contrary, the knee protecting airbag de-
vice can naturally be modified, as shown in Fig. 34, such
that a door arranging cover portion 132B can be pressed
and opened at the time of expanding and inflating the
airbag 152 by the airbag 152 being inflated, thereby to
release the retention to the side of the general portion
139 by retaining protrusions 133A. In case the knee pro-
tecting airbag device is thus constructed, the door ar-
ranging cover portion 132B itself is opened when the air-
bag 152 is expanded and inflated, so that the portions
and so on to be broken for opening the door portion need
not be additionally arranged.

[0136] In the knee protecting airbag device S3 of the
embodiment, the door arranging cover portion 132 is con-
structed such that it is opened downward by connecting
the lower edge 132a to the general portion 139. Of
course, the opening direction of the door arranging cover
portion 132 should not be limited thereto but may be
changed upward by connecting the upper edge side of
a door arranging cover portion 132A to the general por-
tion 139. The airbag cover 131 is arranged at such an
inclination as to position the lower side in front so that
the portions on the lower edge sides of the door arranging
cover portions 132 and 132A are hardly visible from the
seated driver M. If the door arranging cover portion 132A
is given the a forementioned construction, therefore, the
lower edge side portion of the boundary line, which is
formed between the general portion and the door arrang-
ing portion is invisible to the driver thereby to improve
the design viewed from the vehicular inside. In Fig. 33,
the lower edge side of the door arranging cover portion
132A is expressed. When the airbag device is actually
mounted on the vehicle, the portion of the lower edge
side of the door arranging cover portion 132A is hardly
seen from the driver M. Of course, the door arranging
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cover portion may be connected at its right edge side or
its left edge side to the general portion 139. In case the
door arranging cover portion 132B itself is opened when
the airbag 152 is expanded and inflated, as described
hereinbefore, itis preferred that the door arranging cover
portion 132B is opened downward.

[0137] Moreover, the knee protecting airbag device S3
of the embodiment is constructed such that the airbag
assembly SA is mounted and fixed on the side of the
body 101 through the knee panel 124. However, the knee
protecting airbag device, to which the invention can be
applied, should not be limited thereto but may be modified
such that the airbag device is not provided with the knee
panel so that the mount portions of the airbag assembly
can be mounted and fixed directly on the body side by
making use of the bracket extending from the body side.
In case the airbag device is thus constructed, the mount-
ing members to be arranged on the airbag cover can be
fastened together with the mount portions of the airbag
assembly (or the case) and fixed on the body side.
[0138] In the knee protecting airbag device S3 of the
embodiment, moreover, the bolts 122 inserted into the
mount portions 121 are fastened in the nuts 127b fixed
on the front side mount portions 127 so that the mount
portions 121 on the side of the airbag assemble SA are
mounted and fixed on the mount portions 127 of the side
of the body 101. However, the mount member for mount-
ing the mount portions should not be limited thereto but
may be exemplified by rivets or the like.

[0139] In the knee protecting airbag device S3 of the
embodiment, still moreover, the airbag cover 131 em-
ployed is made integral with the lower panel 114b of the
instrument panel 114. However, the airbag cover to be
applied to the knee protecting airbag device of the inven-
tion should not be limited to the aforementioned construc-
tion. The airbag cover may be made separate of the lower
panel.

[0140] On the other hand, the embodiment has been
described by adopting the knee protecting airbag device
S3 which is arranged below the steering column 109 to
protect the knees K of the driver M. However, the knee
protecting airbag device of the invention can also be ap-
plied to the knee protecting airbag device, which is ar-
ranged in front of the passenger seat so as to protect the
knees of the occupant seated on the passenger seat.

Claims

1. An airbag device arranged in front of a seat in a ve-
hicle for knee protection comprising:

acase (117) installed inthe vehicle so as to have
an opening (117a) on a vehicular rear side;

an airbag (152) accommodated in the case
(117), provided with aninlet opening (147b) from
which a gas is introduced, and being extendable
toward a rear side of the vehicle, when the gas
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flows in the airbag (152),

an inflator (145) for providing the gas into said
airbag (152),

an airbag cover (131) to cover the vehicular rear
side of said case (117),

wherein an airbag assembly (SA) is constituted by
said case (117), said bag (152) and said inflator
(145), and

said airbag assembly (SA) has a mount portion (121)
to be attached to a vehicular body with using a mount
member (122) for fastening to said body side,
characterized in that

said airbag cover (131) includes:

a door arranging cover portion (132) having a
door portion (137) capable of covering said
opening (117a) on the vehicular rear side of said
case (117) and from which said airbag (152) is
protruded when said airbag (152) is expanded;
and

a general portion (139) having an opening (140)
for housing said door arranging cover portion
(132) and arranged around said door arranging
cover portion (132);

such that said door arranging cover portion (132)
is enabled to open and close said opening (140)
of said general portion (139) by engaging a part
of door arranging part with said general portion
(139) and warping said engaged part with said
general portion (139);

wherein a retaining portion (120) that is arranged in
a position other than said connecting portion is ca-
pable of retaining a peripheral portion of said opening
(140) of said general portion (139) and a peripheral
portion of said door arranging cover portion (132);
wherein an open area formed by opening said door
arranging cover portion (132) on said general portion
(139) is such that said airbag assembly (SA) is in-
sertable to said opening (140) from the rear side of
the vehicle and is mountable to said mount portion
(121) of said airbag assembly (SA) on a body side
of said vehicle, and

said and mount portion (121) of said airbag assembly
(SA) is so arranged that said mount member (122)
is fastened on said body side while visible from said
opening (140); and

the airbag cover (131) is made of a resin.

A knee protecting airbag device according to Claim
1,

wherein the door portion (137) of said door arranging
cover portion (132) is pressed, when said airbag
(152) is expanded and inflated, by said airbag (152)
being inflated, to release the retention of said retain-
ing protrusions (120).
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3.

A knee protecting airbag device according to Claim
1o0r2,

wherein said door arranging cover portion (132) in-
cludes portions (135) to be broken, around said door
portion (137); and

wherein said door portion (137) is pressed and
opened with said airbag (152) inflated, by breaking
said portions (135) to be broken.

Patentanspriiche

1.

Airbagvorrichtung, die fir den Knieschutz vor einem
Sitz in einem Fahrzeug angeordnet ist, enthaltend:

ein Gehause (117), das derart in das Fahrzeug
eingebaut ist, dass es eine Offnung (117a) auf
einer Fahrzeug-rickwartigen Seite aufweist,
einen Airbag (152), der in dem Gehéause (117)
untergebracht, mit einer Einlasséffnung (147b),
Uber die ein Gas eingefihrt wird, versehen und
in Richtung einer Rickseite des Fahrzeuges
ausdehnbar ist, wenn das Gas in den Airbag
(152) stromt,

einen Gasgenerator (145) zum Liefern des Ga-
ses in den Airbag (152),

eine Airbagabdeckung (131) zum Abdecken der
Fahrzeug-rickwartigen Seite des Gehauses
(117),

wobei eine Airbag-Baugruppe (SA) durch das Ge-
hause (117), den Airbag (152) und den Gasgenera-
tor (145) gebildet ist, und die Airbag-Baugruppe (SA)
einen Befestigungsbereich (121) aufweist, der an ei-
ner Fahrzeugkarosserie unter Verwendung eines
Befestigungselements (122) zum Befestigen an der
Karosserieseite anzubringen ist,

dadurch gekennzeichnet, dass

die Airbagabdeckung (131) beinhaltet:

einen eine Klappe festlegenden Abdeckteil
(132), der einen Klappenbereich (137) aufweist,
der geeignet ist, die Offnung (117a) an der Fahr-
zeug-riickwartigen Seite des Gehauses (117)
abzudecken und aus dem der Airbag (152) her-
ausragt, wenn der Airbag (152) ausgedehnt ist,
und

einen allgemeinen Teil (139), der eine Offnung
(140) zum Aufnehmen des eine Klappe festle-
genden Abdeckteils (132) aufweist und um den
eine Klappe festlegenden Abdeckteil (132) her-
um angeordnet ist,

so dass es dem eine Klappe festlegenden Ab-
deckteil (132) méglich ist, die Offnung (140) des
allgemeinen Teils (139), dadurch dass ein Teil
des eine Klappe festlegenden Teils (132) mit
dem allgemeinen Teil (139) in Eingriff gebracht
wird und der in Eingriff gebrachte Teil mit dem
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allgemeinen Teil (139) verformt wird, zu 6ffnen
und zu schlief3en,

wobei ein Haltebereich (120), der an einer anderen
Position als der Verbindungsbereich angeordnet ist,
geeignet ist, einen Umfangsbereich der Offnung
(140) des allgemeinen Teils (139) und einen Um-
fangsbereich des eine Klappe festlegenden Abdeck-
teils (132) zu halten,

wobei eine Freiflache, die durch Offnen des eine
Klappe festlegenden Abdeckteils (132) auf dem all-
gemeinen Teil (139) gebildet wird, derart ist, dass
die Airbag-Baugruppe (SA) in die Offnung (140) von
der Riickseite des Fahrzeuges einsetzbar ist und an
dem Befestigungsbereich (121) der Airbag-Bau-
gruppe (SA) an der Karosserieseite des Fahrzeuges
befestigt ist, und

der Befestigungsbereich (121) der Airbag-Baugrup-
pe (SA) derart angeordnet ist, dass das Befesti-
gungselement (122) an der Karosserieseite ange-
bracht wird, wahrend es von der Offnung (140) aus
sichtbar ist, und

die Airbagabdeckung (131) aus Harz hergestellt ist.

Knieschltzende Airbagvorrichtung nach Anspruch
1,

wobei der Klappenbereich (137) des eine Klappe
festlegenden Abdeckteils (132) durch den sich auf-
blasenden Airbag (152) zum L&ésen des Zurlckhal-
tens der Haltevorspriinge (120) gedriickt wird, wenn
sich der Airbag ausdehnt und aufblast.

Knieschltzende Airbagvorrichtung nach Anspruch
1 oder 2,

wobei der eine Klappe festlegende Abdeckteil (132)
um den Klappenbereich (137) herum aufzubrechen-
de Bereiche (135) aufweist, und

wobei der Klappenbereich (137) mit dem aufgebla-
senen Airbag (152) durch Aufbrechen der aufzubre-
chenden Bereiche (135) gedriickt und gedffnet wird.

Revendications

Dispositif d’airbag disposé devant le siege d’'un vé-
hicule pour la protection des genoux comprenant :

un boitier (117) installé dans le véhicule de ma-
niére a avoir une ouverture (117a) sur un cété
arriere du véhicule ;

un airbag (152) disposé dans le boitier (117),
doté d’'une ouverture d’entrée (147b) a partir de
laquelle un gaz est introduit, étant extensible
vers un cété arriére du véhicule, lorsque le gaz
s’écoule dans l'airbag (152),

un gonfleur (145) pour introduire le gaz dans
ledit airbag (158),

un couvercle d’airbag (131) pour couvrir le coté
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arriere du véhicule dudit boitier (117),

dans lequel un ensemble d’airbag (SA) est constitué
par ledit boitier (117), ledit airbag (152) et ledit gon-
fleur (145), et ledit ensemble d’airbag (SA) posséde
une portion de montage (121) afixer a la carrosserie
d’un véhicule en utilisant un élément de montage
(122) pour sa fixation a ladite carrosserie,

ledit couvercle d’airbag (131) comprend :

une portion de couvercle (132) d’adaptation de
porte possédant une portion de porte (137) ca-
pable de couvrir ladite ouverture (117a) sur le
coteé arriere du véhicule dudit boitier (117) et a
partir duquel ledit airbag (152) fait saillie lorsque
ledit airbag (152) est dilaté ; et

une portion générale (199) possédant une
ouverture (140) pour le logement de ladite por-
tion de couverture d’adaptation de porte (132)
et adaptée autour de ladite portion de couvercle
d’adaptation de porte,

de maniere telle que ladite portion de couvercle
d’adaptation de porte (132) est en mesure
d’ouvrir et de fermer ladite ouverture (140) de
ladite portion générale (139) en engageant une
partie de la partie d’adaptation de porte avec
ladite portion générale (139) et voilant ladite par-
tie engagée avec ladite portion générale (139),

ou une portion de retenue (120) qui est agencée
dans une position autre que ladite portion de raccor-
dement est en mesure de retenir une portion péri-
phérique de ladite ouverture (140) de ladite portion
générale (139) et une portion périphérique de ladite
portion de couvercle d’adaptation de porte (132),
ou une zone d’ouverture formée par I'ouverture de
ladite portion de couvercle d’adaptation de porte
(132) sur ladite portion générale (139) est telle que
ledit ensemble d’airbag (SA) est insérable dans la-
dite ouverture (140) a partir du c6té arriere du véhi-
cule et est montable sur ladite portion de support
(121) dudit ensemble d’airbag (SA) sur un coté de
la carrosserie dudit véhicule et,

ladite portion de support (121) dudit ensemble d’air-
bag (SA) est disposée de maniére telle que ledit élé-
ment de support (122) est fixé sur ledit cote de la
carrosserie tout en étant visible depuis ladite ouver-
ture (140) et caractérisé en ce que le couvercle
d’airbag (131) est réalisé en résine.

Dispositif d’airbag pour la protection des genoux se-
lon la revendication 1,

ou la portion de porte (131) de ladite portion de cou-
vercle d’adaptation de porte (132) est comprimé lors-
que ledit airbag (152) est dilaté et gonflé, par ledit
airbag (152) en cours de gonflage, de maniére a re-
lacher la rétention desdits saillies (120) de retenue.
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Dispositif d’airbag pour la protection des genoux se-
lon la revendication 1 ou 2,

ou la portion de couvercle d’adaptation de porte
(132) comprend des portions (135) a briser autour
de ladite portion de porte (137) et

ou ladite portion de porte (137) est comprimée et
ouverte avec ledit airbag (152) gonflé en brisant les-
dites portions (135) a briser.
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