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In a knee protecting airbag device of the present invention, in the lower area Inside a column cover(14a), a case (37) housing an
alrbag Is attached to a steering column (3), (7). The steering column includes a movable member(8) for moving toward the front
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(57) Abrege(suite)/Abstract(continued):

side of a vehicle along the axial direction of the column at the time when an impact on the front of the vehicle acts, and an
unmoving stationary member (8), so that the column can absorb the impact when the movable member moves. The case Is
attached to such an area of the movable member that the case hits the stationary member when the moving member moves and
absorbs Impact, and the case can be deformed before or at the time of hitting the stationary member so that the moving stroke of
the movable member Is preserved when it moves.
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(57) Abstract: In a knee protecting airbag device of the present invention, in the lower area inside a column cover(14a), a case
& (37) housing an airbag is attached to a steering column (3), (7). The steering column includes a movable member(8) for moving
& toward the front side of a vehicle along the axial direction of the column at the time when an impact on the front of the vehicle acts,
N and an unmoving stationary member (8), so that the column can absorb the impact when the movable member moves. The case
is attached to such an area of the movable member that the case hits the stationary member when the moving member moves and
absorbs impact, and the case can be deformed before or at the time of hitting the stationary member so that the moving stroke of the

movable member is preserved when it moves.
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Description

Knee Protecting Alirbag Device

Technical Field

The present invention relates to a knee protecting airbag
device constituted by housing a folded alrbag in a case which
is arranged in a lower area inside a column cover to cover a

steering column and which 1is attached to the steering column.

Background Art

In a knee protecting airbag device of the prior art as
disclosed in JP-A-2002-37003, which i1is constituted by housing
a folded airbag 1in a case to be attached to a steering column,
the case 1s attached to a column tube of the steering column.
In this knee protecting airbag device of the prior art, the
case 1s made of a sheet metal and attached to the column tube.

Moreover, a steering column of +the prior art is
constituted such that a main shaft i1s moved toward the front
side of a vehicle along the axial direction and deforms an
impact energy absorbing member when an impact acts in the
forward direction, thereby absorbing the impact (or the impact
energy). Incase the knee protectingairbagdevice of the prior
art is constituted such that it is attached to the main shaft

of the steering column, as described above, the knee protecting
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alrbag device moves together with themain shaft. In this case,

“moreover, the case made of a sheet metal which is moved may

hit a member attached to a column cover which is arranged around
the malin shaft but does not move even at the moving time of

the main shaft.

Disclosure of the Invention

An object of the invention is to provide a knee protecting
airbag device, which 1is constituted not to obstruct the
movement of a steering column when absorbing impact even 1f
it is attached to the steering column.

The object of the invention can be achieved by a knee
protecting airbag device having the following constitution.

A knee protecting airbag device comprising: a case which
is arranged at a lower area inside a column cover to cover a
steering column and which is attached to the steering column;
an alrbag folded and housed in the case; and an inflator for
feeding an inflating gas to the airbag,

wherein as the alirbag 1s inflated to expand while
admitting the inflating gas discharged from the inflator, it
protrudes from the column cover, thereby to protect the knees
of a seated driver,

wherein the steering column includes a movable member
for moving toward the forward of the vehicle along the axial

direction when an impact acts toward the forward direction,
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and an unmoving stationary member, so that the column can absorb
an impact when the movable member moves

wherein the case is attached to such an area of the movable
member that the case hits the stationary member when impact
is absorbed, and can be so deformed before or at the time of
hitting the stationary member so that the moving stroke of the
movable member is presgrved when it moves.

In the knee protecting airbag device of the invention,
the case 1s attached to such an area of the movable member that
the case hits the stationary member when impact is being
absorbed and the case moves, but the case is made deformable.
Therefore, when the steering column moves the movable member
to absorb thea impact, the case which moves according to the
movement of the movable member is so deformed before br at the
time that it hits the stationary member in a way that the moving
stroke of the movable member is preserved. As a result, the
resistance when the case hits the stationary member can be
reduced so that the impact can be absorbed by the steering
column without obstructing the movements of the movable member
and the main shaft.

Therefore, even if the knee protecting airbag device of
the invention 1s attached to the steering column, the knee
protecting airbag device is constituted not to obstruct the
movement of the steering column at the time when the steering

column absorbs the impact.
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In the knee protecting airbag device of the invention,
moreover, it is preferred that the case is made so deformable
that its front side may be ;ecessed obliquely downward in the
protruding direction of the airbag £from the column cover. With

5 this constitution, the stroke which deforms the case can be
minimized by aligning that stroke with the direction in which
the case hits the stationary member. Therefore, the extent
of deformation of the case can be efficiently suppressed to
retain the moving stroke of the movable member.

10 In the knee protecting airbag device of the invention,
moreover, it is preferred that the inflator is so housed
together with the airbag in the case, arranged on the rear side
of the folded airbag. Specifically, in the knee protecting
airbag device of the aforementioned constitution, the inflator

15 is housed on the rear side of the case outside of the area of
the case which will be deformed. When the case is deformed,
therefore, the inflator can be prevented from being hit by the
stationary member indirectly through the deformed case. As
a result, it is possible to move the movable member and the

20 main shaft smoothly.

In the knee protecting airbag device of the invention,
moreover, it is preferred that the case is constituted by
connecting its to-be-deformed portion to the airbag so that
the to-be-deformed portion may be deformed by the expansion

25 and inflation of the airbag. In this constitution, the case
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1s deformed along with the expansion and inflation of the airbag
before the movable member moves and the case hits the stationary
member. Therefore, the case can be prevented as much as
possible from contacting directly with the stationary member.
As a result, the movable member and the main shaft can be
smoothly moved and the impact is more reliably absorbed by the
steering column.

specifically in the knee protecting airbag device of the
invention, it is preferred that the case is constituted of a
sheet member made of a material having flexibility but not
elongation, so that it can catch (stop) the reaction of the
airbag when it expands outward. In case the case is constituted
of such sheet member, 1t is preferred that the sheet member
is formed into a rectangular plate shape and arranged such that
1ts two front and rear edges are connected to the vicinities
of the front and rear edges of a projection opening of the airbag
in the column cover. In the knee protecting airbag device thus
constituted, the case can receive the reaction toward the case
which is generated at the time of the expansion and inflation
of the airbag, so that the airbag can inflate smoothly to
protrude downward from the projection opening. In the
constitution of the case thus far described, moreover, the
sheet member 1is arranged so that it can be bent in the
longitudinal direction (front-rear direction), with the front

and rear edges connected to the vicinities of the front and
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rear edges of the projection opening. Therefore, it 1is
possible to latch on the projection opening in the transverse
direction of the column cover and also to deform the case

easlily.

Brief Description of the Drawings

Fig. 1 is a schematic side elevation showing the vicinity
of a steering column, to which a knee protecting ailrbag device
according to one embodiment of the invention is mounted.

Fig. 2 1s a schematic front elevation showing the mounted
state of the knee protecting airbag device of the embodiment,
taken from the rear of a vehicle.

Fig. 3 is a schematic longitudinal section showling the
mounted state of the knee protecting airbag device of the
embodiment in the wvehicular longitudinal direction.

FFig. 4 is a schematically enlarged longitudinal section
of the knee protecting airbag device 1in the vehicular
longitudinal direction.

Fig. 5 1s a schematically enlarged section of a portion
V - V of Fig. 4.

Fig. 6 is a schematic front elevation of an airbag to
be employed 1in the knee protecting airbag device of the
embodiment.

Fig. 7 is a schematic transverse section of a column cover

to be employed in the knee protecting airbag dewvice of the
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embodiment.

Fig. 8 1s a schematic partial perspective view showing
the states of a front door portion and a rear door portion which
are formed in the column cover to be employed in the knee
protecting airbag device of the embodiment, before and after
they are opened.

Fig. 9 is a schematically exploded perspective view of
a case to be employed in the knee protecting airbag device of
the embodiment.

Fig. 10 1s a schematic sectional view in the wvehicular
longitudinal direction showing the expansion-completed state
of the airbag in the knee protecting airbag device of the
embodiment.

Fig. 11 is a schematic perspective view showing a
modification of a seat material.

Fig. 12 1s a schematic perspective view showing a

modification of the seat material.

Best Mode for Carrying Out the Invention

Preferred embodiments of the present invention are
described below with reference to the accompanyving drawings.
However, the invention is not limited to the embodiments
disclosed herein. All modifications within the appended
claims and equivalents relative thereto are intended to be

encompassed in the scope of the claims.



10

15

20

25

CA 02667896 2009-04-28
WO 2008/053981 PCT/JP2007/071358

One embodiment of the invention is described here,
referring to the accompanying drawings. The knee protecting
airbag device M of the embodiment is arranged, as shown in Figs.
1 to 5, on the lower area inside a column cover 14 covering
a steering column 3 of a steeringwheel 1. This knee protecting
airbag device M is provided with a case 37 attached to the
steering column 3, an airbag 26 folded and housed in the case
37, and an inflator 32 for feeding an inflating gas to the airbag
26. In the knee protecting airbag device M, moreover, the
airbag 26 projects out, when inflated, from a projection
opening O (as referred to'Fig. 8 and Fig. 10) fdrmed as the
ailrbag pushes and opens a front door portion 16 and a rear door
portion 20 formed in the column cover 14, so that it is arranged
on the front side of the two knees K (KL and KR) of a seated
driver MD.

In the embodiment, the steering column 3 is provided,
as shown in Fig. 1, with a main shaft 4, and a column tube 7
enclosing the main shaft 4. The column tube 7 is constituted
to include an inner member 8 and an outer member 9 (see Fig.
3). The inner member 8 is formed into a cylindrical shape and
arranged closer to the main shaft 4 as the inner circumference.
The outer member 9 is arranged outside the inner member 8. In
the steering column 3 of the embodiment, moreover, an impact
absorbing mechanism 5 is arranged, as shown in Fig. 1. This

impact absorbing mechanism 5 is constituted such that it is
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- deformed when there is an impact impelling the steering wheel

1l toward the forward of vehicle, thereby moving the steering
wheel 1 to the forward of the vehicle along the axial direction
of the main shaft 4. Specifically, this impact absorbing
mechanism 5 is deformed to absorb the impact energy mdving the
steering wheel 1 to the forward of the vehlcle along the axial
direction of the main shaft 4 when the driver MD moves forward
to hit the steering wheel 1, thereby relaxing the impact on
the driver MD. In the case of the embodiment, moreover, the
inner member 8 of the column tube 7 is constituted as a movable
member to move together with the steering wheel 1 (or the main
shaft 4) to the forward of the vehicle along the axial direction,
when the impact absorbing mechanism 5 is deformed. Moreover,
the outer member 9 of the column tube 7 1s constituted as a
stationary member not to move even when the ilmpact absorbing
mechanism 5 1s deformed. The knee protecting airbag device
M of the embodiment 1is constituted with a case 37 attached to
the inner member 8 in the column tube 7. On the front side
of the knee protecting airbag device M, an adjusting mechanism
10 constituting a stationary member such as a tilting mechanism
or a telescopic mechanism is provided so as to be attached to
the outer member 9. 1In the case of the embodiment, moreover,
the case 37 of the knee protecting airbag device M is installed
on the inner member 8 at an area where it will hit the adjusting

mechanism 10 attached to the outer member 9, when the steering
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wheel 1 moves and impact 1s absorbed.

The column cover 14 is formed of a synthetic resin into
a substantially square tube shape to cover the steering column
3. The column cover 14 is attached to a not-shown portion of
the column tube 7 of the steering column 3. The rear (lower)
face l4a of the column cover l1l4 which protrudes from an
instrument panel (hereafter abbreviated to "panel”) 12 around
the column cover 14, is formed into a substantially rectangular
plate shape curving up as it extends rearward in the vehicular
longitudinal direction (front-rear direction). As shown 1in
Fig. 7, the front door portion 16 and the rear door portion
20, {uhich can be opened to form the projection opening O when
the airbag 26 is inflated to expand, are formed 1in the area
of the column cover 14 extending from the side of the lower
face l4a to a left face 14b and a right face 1l4c. Around the
front door portion 16 and the rear door portion 20, there 1s
arranged a breakable portion 15 which can be broken by the push
of the airbag 26. The front door portion 16 is constituted
with the breakable portion 15 therearound so that its rear edge
may be opened out toward the front. The front door portion
16 is divided into three portions, a lower door portion 17,
a left door portion 18 and a right door portion 19. The lower
door portion 17 is provided in the lower face l4a of the column
cover 1l4. The left door portion 18 is provided in the left

face 14b of the column cover 1l4. The right door portion 19

10
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is provided in the right face l4c of the column cover 14. The
rear door portion 20 is so constituted that its front edge 1s
opened toward the rear. The rear door portion 20 is arranged
to the rear of the front door portion 16 in the area extending
from the lower face l4a to the left face 14b and the right face
l4c of the column cover 14.

On the front edge of the front door portion 16 and on
the rear edge of the rear door portion 20 of the column cover
14, moreover, there are arranged wall portions 22 and 23 (as
seen in Figs. 3 and 4), respectively, which are attached to
the case 37. The individual attached wall portions 22 and 23
are arranged to extend transversely to the column cover and
to protrude inward from the circumference of the column cover.
The attached wall portions 22 and 23 are each provided with
plural retaining holes 22a and 23a, respectively, 1in the
transverse direction (left-right direction) of the vehicle.
These retaining holes 22a and 23a are adapted to latch on the
later-described retaining pawls 41b and 42c of the case 37 on
the rims of these holes.

The airbag 26 is formed, when its inflation is completed,
into a plate shape extended in the transverse direction of the
vehicle, as shown by double~dotted lines in Figs. 1 and 2 and
in Figs. 6 and 10. The airbag 26 is provided with a driver-side
wall portion 27 which faces the driver MD, and a column-side

wall portion 28 to be arranged facing the column cover 14. The

11
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driver-side wall portion 27 and column-side wall portion 28
are so cut from woven fabric of polyvester or polyvamide varns
as to have an identical contour. Moreover, the airbag 26 of
the embodiment is formed by sewing the outer peripheral edges
of the driver-side wall portion 27 and the column-side wall
portion 28 to each other. Moreover, attaching holes 29 are
formed at a plurality of portions of the column-side wall 28
(e.g., two in the embodiment; see Fig. 6). The attaching holes
29 are formed so as to allow bolts 34c (as referred to Figs.
3 and 4) of the inflator 32 housed in the airbag 26 to protrude
through the holes. Moreover, the airbag 26 is so constituted
as to cover the lower face l4a of the column cover 14 protruding
to the rear from the panel 12 and the rear side of the panel
12 below and to the left and right of the column cover 14 by
the knees KL and KR of the driver MD, when expansion of the
airbag 26 is completed.

The inflator 32 is constituted, as shown in Figs. 3 to
5, to include a cylinder type body 33 and a substantially
cylindrical diffuser 34 for holding the body 33. The body 33
1s arranged to have its axis pointing transversely. In the
case of the embodiment, moreover, the body 33 is provided with
aplurality of gas discharge ports 33a. The gas discharge ports
33a are arranged transverse to the axis near the central portion
along the axis and made to face toward the front at the time

the inflator 32 is mounted on the wvehicle. Moreover, the

12
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not-shown lead lines are connected with the body 33. The
diffuser 34 is constituted so as to have its two transverse
ends opened and to cover all over the body 33. The diffuser
34 is also constituted to discharge inflating gas G from
openings 34a and 34b on its two transverse ends. The diffuser
34 is constituted to hold the body 33 by caulking at a plurality
of locations around the axis, as shown in Figs. 3 to 5. Moreover,
the diffuser 34 is provided with the two bolts 34c. These bolts
34c attach the inflator 32 to the airbag 26 and also the case
37 to the inner member 8 of the column tube 7. Each bolt 34c
is fastened by a nut 35 to a bracket 8a formed on the inner
member 8, as shown in Figs. 3 and 4. In the case of the
embodiment, moreover, the inflator 32 is housed together with
the airbag 26 in the case 37, to the rear of the folded airbag
26 .

The case 37 1s arranged to cover the folded alirbag 26
and the inflator 32, extending from their front to their top
and to their rear. The case 37 is constituted to include a
main body 38 made of a flexible sheet member of a rectangular
plate shape, and attaching brackets 41 and 42 of a sheet metal
arranged on the two front and rear edges of the main body 38.
The attaching brackets 41 and 42 are portions for attaching
to the wall portions 22 and 23 of the column cover 14,
respectively.

The main body 38 contains an airbag housing portion 37a

13
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on the front side of the case 37, toward the adjusting mechanism
10. In the case of the embodiment, the body 38 is made of a
woven fabric of poorly extensible polyester or polyamide yarns,
so that the body 38 can catch (stop) the reaction of the
expanding airbag 26. The front edge portion 38a of the main
body 38 wraps around and connects with the later-described
strip member 4la of the attaching bracket 41 arranged on the
front side. In the rear edge portion 38b of the main body 38,
moreover, there are formed through holes 38c and throuéh holes
38e (see Fig. 9). In the through holes 38c are inserted the
bolts 34c of the inflator 32. The through holes 38e latch on
retaining protrusions 424 formed on the later-described
attaching base portion 42a of the attaching bracket 42. The
rear edge portion 38b of the main body 38 is interposed between
the later-described attaching base portion 42a of the attaching
bracket 42 and the airbag 26. Thus, themain body 38 is attached,
together with the attaching base portion 42a and the airbag
26, to the bracket 8a formed on the inner member 8 by the bolts
34c of the inflator 32.

At two positions near the longitudinal central portion
of the body 38 to the vehicular right and left are provided
two band-shaped straps 39 which are connected to the airbag
26. These straps 39 are sewn on at their lower end portions
39a to the main body 38 and their leading ends 39b are sewn

to the airbag 26 to be folded and housed. Moreover, the portion

14
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of the main body 38 sewn with the lower end portions 39a of
the straps 39 is to-be-deformed portion 38d. The leading ends
39b of these straps 39 are sewn to portions of the airbag 26
to the forward of the attaching holes 29 of the column-side
wall portion 28. Moreover, these straps 39 takes such a mode,
as the airbag 26 expands, as to pull down the to-be-deformed
portion 38d of the body 38, to which the lower end portions
39a are sewn. Thus, the main body 38 is pulled down at the

to-be-deformed portion 38d when the airbag 26 is inflated to

expand. Specifically, the main body 38 is so deformed by the

pull of the straps 39 that it is entirely recessed around the
to-be-deformed portion 384 obliquely downward 1in the
protruding direction of the airbag 26 from the column cover
14. Specifically, in the knee protecting airbag device M of
the embodiment, the airbag housing portion 37a of the case 37
toward the adjusting mechanism 10 (the stationary member) is
deformed in its entirety to be recessed downward.

The attaching bracket 41 arranged on the front side 1is
provided with a strip member 4la and a plurality of retaining
pawls 41b. The strip member 4la is arranged transversely on
the front side of the airbag 26 housed in the folded shape.
The retaining pawls 41b protrude downward £from the strip member
4la. Each of the retaining pawls 41b is so constituted to latch
on the rim of a retaining hole 22a formed in the attaching wall

portion 22 of the column cover 14.
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The attaching bracket 42 arranged to the vehicular rear
constitutes an 1nflator housing portion 37b and forms the rear
side of the case 37. The attaching bracket 42 is provided with
the attaching base portion 42a having a substantially L-shaped
cross-section, and a plurality of retaining pawls 42cC
protruding downward from the attaching base portion 42a. The
attaching base portion 42a is arranged to cover the upper side
and the rear side of the inflator 32. The attaching base
portion 42a has attaching holes 42b in which the bolts 34c of
the inflator 32 are inserted. Moreover, retaining protrusions
42d protruding downward are formed (see Fig. 9) near the two
left and right ends of the attaching base portion 42Z2a which
are spaced away from the position of the inflator 32. The
retaining protrusions 42d are the portions which are latched
on on the rims of the through holes 38e formed in the main body
38 as to prevent the main body 38 from coming out. The
individual retaining pawls 42c¢ are constituted so as to latch
on the rims of the retaining holes 23a formed in the attaching
wall portion 23 of the column cover 14.

In the knee protecting airbag device M of the embodiment
after being mounted on the vehicle, the inflating gas G is
discharged from the gas discharge ports 33a of the inflator
32 1f an action signal is inputted through the not-shown lead
lines to the body 33 of the inflator 32. Then, the inflating

gas G flows into the airbag 26 through the openings 34a and
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34b on the left and right sides of the diffuser 34. After this,
the expanding airbag 26 pushes and opens the front door portion
16 and the rear door portion 20 of the column cover 1l4. The
airbag 26 protrudes downward from the projection opening O
5 thereby to complete 1its expansion, as shown by the
double-dotted lines of Figs. 1 and 2 and in Fig. 10. Here in
the knee protecting airbag device M of the embodiment, the
diffuser 34 is opened on its two left and right ends. Therefore,
the inflating gas G, as discharged from the i1nflator 32, flows
10 transversely into the airbag 26. Then, first, the expanding
airbag 26 pushes and opens the left door portion 18 and the
right door portion 19 of the front door portion 16 and the left
and right side portions of the rear door portion 20. After
this, the expanding airbag 26 pushes and opens the lower door
15 portion 17 of the front door portion 16 and the lower poxrtion
of the rear door portion 20, so that the front door portion
16 and the rear door portion 20 are pushed and opened to the
forward and rear respectively, thereby to form the projection
opening O. Thus, the airbag 26 protrudes downward from the
20 projection opening O.

In the embodiment, the steering column 3 activates the
impact absorbing mechanism 5 when the driver MD hits the
steering wheel 1, pushing it forward strongly. Specifically,
when the impact absorbing mechanism 5 is activated, it moves

25 the main shaft 4 together with the inner member 8 in the column
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tube 7 forward to the front of the vehicle along the axial
direction, thereby absorbing the impact. Moreover, the knee
protecting airbag device M of the embodiment is constituted
such that the case 37 for housing the folded airbag 26 is
attached to the inner member (movable member) 8 at an area where
the case 37 can hit the adjusting mechanism 10 attached to the
outer member 9 which is the stationary member inpthe steering
column 3, so that the main body 38 arranged on the front side
of the case 37, which constitutes the airbag housing portion
37a, can be deformed. Therefore, when the steering column 3
moves the inner member 8 which is the movable member and the
main shaft 4, thereby absorbing the impact, the main body 38
of the case 37 which moves as the inner member 8 moves can be
deformed before or at the time it hits the adjusting mechanism
10 so that the moving stroke of the inner member 8 is preserved.
As a result, the resistance at the time when the case 37 hits
the adjusting mechanism 10 can be reduced so that the impact
can be absorbed by the steering column 3 without obstructing
the movements of the inner member 8 and the main shaft 4.
Therefore, even if the knee protecting airbag device M
of the embodiment is attached to the steering column 3 capable
of absorbing the impact, in case the steering column 3 activates
the impact absorbing mechanism 5 to absorb the impact, the
steering column 3 is not obstructed in its movement at the

impact absorbing time so that it can absorb the impact smoothly.
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As shown in Fig. 10, moreover, the knee protecting airbag
device M of the embodiment is constituted such that the main
body 38 constituting the airbag housing portion 37a forming
the front side in the case 37 is so recessed obliquely downward,
in the direction that the airbag 26 protrudes from the column
cover 1l4. Therefore, the deforming stroke of the case 37 can
be minimized because that direction is aligned with thé
direction in which the adjusting mechanism 10 hits. As aresult,
the deformation of the case 37 can be efficiently suppressed,
thus preserving the moving stroke of the inner member 8 as the
movable member.

In the knee protecting airbag device M of the embodiment,
moreover, the inflator 32 is housed together with the airbag
26 in the case 37 so as to be arranged to the rear of the folded
airbag26. Inother words, in the knee protecting airbagdevice
M of the embodiment, the inflator 32 is housed in the rearward
side of the case 37, away from the to-be-deformed area of the
case 37. When the case 37 is deformed, therefore, the inflator
32 can Be prevented from hitting the adjusting mechanism 10
through the deformed case 37 (or the body 38). As a result,
it is possible to move the inner member 8 and the maln shaft
4 smoothly.

Still further, the knee protecting airbag device M of
the embodiment is constituted such that the to-be-deformed

portion 38d in the body 38 of the case 37 can be deformed by
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utilizing the straps 39 in accordance with the expansion and
inflation of the airbag 26. In the embodiment, therefore,
before the inner member 8 moves so that the body 38 of the case
37 hits the adjusting mechanism 10, the body 38 of the case
37 can be deformed by the expansion and inflation of the airbag
26. In short, the main body 38 of the case 37 can be prevented
as much as possible from directly contacting with the adjusting
mechanism 10. As a result, the inner member 8 and main shaft
4 can be smoothly moved so that the impact can be reliably
absorbed by the steering column 3.

In the knee protecting airbag device M of the embodiment,
in addition, the main body 38 in the case 37 is formed into
the sheet member of a rectangular plate shape, which is flexible
but does not readily stretch, to as to counter the reaction
force of the airbag 26 when 1t expands. Moreover, the
embodiment is constituted such that the front end 38a and the
rear end 38b of the main body 38 are connected by the attaching
brackets 41 and 42 to those attaching wall portions 22 and 23
in the column cover 14 which are formed near the front and rear
edges to form the rim of the projection opening O of the airbag
26. In the knee protecting airbag device M of the embodiment,
therefore, the reaction force which is generated at the time
of the expansion and inflation of the airbag 26 and directed
toward the case 37 can be countered by the main body 28 so that

the airbag 26 can be smoothly inflated to project downward from
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the projection opening O. In the knee protecting airbag device
M of the embodiment, moreover, the case 37 is constituted by
arranging the main body 38 comprising a sheet member so that
it bends in the longitudinal direction, and by connecting thé
front edge 38a and the rear edge 38b to the vicinity of the
front and rear edges of the projection opening O by means of
the attaching brackets 41 and 42. As a result, it is possible
to retain the projection opening to be formed in the transverse
direction of the column cover 14 and to deform the same easily
at the deforming time.

Here in the embodiment, the main body 38 of the case 37
is formed of woven fabric, but the sheet member forming the
case is not especially limited, as long as the sheet member
has flexibility and does not readily stretch so that i1t can
counter the reaction force when the airbag expands. For
example, the body of the case may be made of a £filmof a synthetic
resin, a metal sheet having a number of holes dispersed to
weaken 1its strength, or a meshed sheet member 38A, as shown
in ¥Fig. 11. Moreover, the main body of the case may also be
a sheet material 38B formed by juxtaposing a number of
transversely aligned long rigid members along the longitudinal
direction so that the sheet may warp only in the longitudinal
direction.

On the other hand, the steering column 3 1is constituted

to absorb the impact when the driver MD hits the steering wheel
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1. Inshort, the impact absorbing mechanismb5 is deformed after
the airbag 26 protrudes from the case 37. In the embodiment,
therefore, the main body 38 is deformed after the airbag 26
protrudes from the case 37. Thus, if the main body 38 hits
the adijusting mechanism 10, it can be easily deformed due to
the absence of the folded airbag 26. Therefore, the
constitution may be modified so that there is no strap in the
main body 38 of the case 37.

Here in the embodiment, the adjusting mechanism 10
attached to the outer member 9 which is a stationary portion
of the column tube 7 hits the case 37 when the impact is beilng
absorbed by movement of the steering wheel. Of course, the
member hitting the case 37 is not limited to the adjusting
mechanism 10. As indicated by double-dotted lines 1in Fig. 3,
the outer member 9 itself may be set to have a size capable
of hitting the case 37 and be configured so as to hit the case

37.
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Claims

1. A knee protecting airbag device comprising: a case which
is arranged in the lower area inside a column cover which covers
a steering column and which is attached to said steering column;
an airbag folded and housed in said case; and an inflator for
feeding an inflating gas to said airbag,

wherein said airbag is inflated to expand while admitting
the inflating gas discharged from said inflator, the airbag
protrudes £from said column cover and thus can protect the Knees
of a seated driver,

wherein said steering column includes a movable member
which'h moves toward the front side of the vehicle along the axial
direction of the steering column at the time when there 1s an
impact on the front of the vehicle, and an unmoving stationary
member, and is configured so that the steering column can absorb
the impact when said movable member moves, and

wherein said case is attached to such an area of said
movable member that the case hits said stationary member when
the steering column moves to absorb the impact, and the case
can be deformed before or at the time of hitting said stationary
member so as to preserve the moving stroke of said movable

member when it moves.

2. A knee protecting airbag device as set forth in claim
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wherein said case is made deformable so that its front
side may be recessed obliquely downward in the direction in

which said airbag protrudes from said column cover.

3. A knee protecting airbag device as set forth in claim

wherein said inflator is housed together with said airbag

in said case to the rear side of the folded ailirbag.

4. A knee protecting airbag device as set forth in claim

wherein said case is constituted by connecting a
to-be-deformed portion thereof to said airbag so that said
to-be-deformed portion may be deformed by the expansion and

inflation of said airbag.

5. A knee protecting airbag device as set forth in claim

wherein said case is constituted of a sheet member made
of a material which has flexibility but low extensibilility so

that it can counter the reaction force of said airbag when it

expands.

6. A knee protecting'airbag device as set forth in claim
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wherein said sheet member is formed into a rectangular
plate shape and arranged such that its two front and rear edges
are connected to the vicinities of the front and rear edges

of a projection opening of said airbag in said column cover.
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