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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an air bag
module mounting structure for mounting an air bag mod-
ule on a steering wheel of a vehicle or the like.

2. Description of the Related Art

[0002] An air bag mounting structure disclosed, for
example, in JP 10-500922 is known as an air bag mount-
ing structure of this kind. Namely, in the disclosed con-
ventional structure, a plurality of (for example, four) pins
are provided on the bottom of an air bag module in such
a manner as to protrude therefrom and hook portions
are formed on distal ends of the plurality of pins. A plu-
rality of (for example, two) holding members are mount-
ed on a core of a steering wheel and a plurality of (for
example, two) passage holes are formed in the plurality
of holding members in such a manner as to confront the
pins. A resilient locking wire is mounted on each of the
holding members and the locking wires so mounted are
disposed in such a manner as to partially extend over
the respective passage holes in a direction in which the
locking wires intersect with the axes of the passage
holes. In addition, working holes are formed in a back
cover of the steering wheel, which working holes are
adapted to confront four locking locations where the
hook portions and the locking wires are locked to each
other.
[0003] Then, in a case where the air bag module is
mounted on the steering wheel, the plurality of pins are
allowed to pass through the passage holes so that the
hook portions on the respective pins are brought into
engagement with the locking wires in the passage holes,
whereby the air bag module is locked and held onto the
steering wheel in a locked fashion.
[0004] On the contrary, in a case where the air bag
module is removed from the steering wheel, a removing
tool such as a screw driver is inserted into the respective
locking locations from the working holes so as to release
the locking wires from the engagement with the hook
portions sequentially against the resiliency of the locking
wires. In this state, the air bag module is separated away
from the steering wheel in such a manner that the pins
on the air bag module are drawn out of the passage
holes in the holding members so that the air bag module
is removed from the steering wheel.
[0005] In the aforementioned conventional air bag
module mounting structure, however, for example, in a
case where the air bag module needs to be replaced
after it has been mounted once, there has occurred a
problem that the air bag module so mounted is difficult
to be removed from the steering wheel.
[0006] Namely, with a steering wheel of a four-spoke

type, working holes are formed in a back cover of the
steering wheel in such a manner as to confront four lock-
ing locations where the hook portions and the locking
wires are locked to each other. In this construction, in
order to remove the air bag module from the steering
wheel, a removing tool such as a screw driver is inserted
into each of the mounting locations from the working
hole so that the locking wires are deformed against their
resiliency to thereby be released from the engagement
with the hook portions. Thus, the engagement between
the hook portions and the locking wires at the plurality
of locking locations needs to be released sequentially
using the screw drivers or the like, and therefore the re-
moving work tends to become extremely troublesome
and a long working time is needed.
[0007] Further, the air bag module is required to be
separated from the steeringwheel in a state in which the
engagement between the hook portions and the locking
wires is released with the removing tools at the plurality
of locking locations. In this removing construction, in the
event that the removing tool is dislocated from the lock-
ing location for some reason, the resilient deformation
of the locking wires is released, whereby there may be
caused a risk that the locking wires are abruptly returned
to the lock positions thereof. Here, the steering wheel is
mounted in an inclined fashion with a side of the steering
wheel where the air bagmodule is mounted being ori-
ented upwardly relative to the steering shaft. This has
led to a problem that the pin or pins which are released
from the engagement with the locking wires are caused
to fall in the passage holes again by virtue of the gravity
of the steering wheel for re-engagement with the locking
wires.
[0008] Moreover, with the steering wheel being
mounted on the steering shaft, air bag module removing
work needs to be carried out from the back side of the
steering wheel or within a narrow space formedbetween
the steering wheel and the instrument panel. This
makes extremely troublesome the insertion of the re-
moving tools into the locking locations in trying to re-
lease the engagement between the-hook portions and
the locking wires, and moreover, the inserted removing
tools have tended to be easily dislocate, requiring a long
working time for removal of the air bag module.
[0009] Further, a steering wheel with an air bag device
disclosed, for example, in JP 11-59304 is also known as
a steering wheel with an air bag device of this type.
[0010] Namely, as shown in Fig. 29, the conventional
steering wheel 100 comprises an air bag module 110
adapted to oscillate relative to a core 101 thereof and a
plurality of horn switch mechanisms 130. A hole 103 is
formed in each spoke portion 102 of the core 101 of the
steering wheel 100, and locking members 111 are pro-
vided on a bottom of the air bag module 110 which are
adapted to engage with the holes 103, respectively, in
such a manner as to oscillate relative to the holes 103.
The locking member comprises a base portion 112a and
a plurality of locking pawls 113 forming as a whole a cy-
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lindrical shape adapted to be contracted diametrically.
A through hole 112a is formed in the base portion 112
at a central portion thereof, and an annular breakable
groove is formed in the outer circumference of the base
portion 112. On the other hand, a taper portion 113a is
formed at an inner circumferential distal portion of the
locking pawls 113 which is formed such that the inner
circumference thereof expands diametrically toward the
distal end thereof. The locking member 111 is screwed
to the core with a pin 120 having a threaded portion 121
which is allowed to pass through the through hole 112a
and a mounting hole 110a in the air bag module 110 and
a nut 123 screwed on the threaded portion 121. Provide-
dat an opposite end to the threadedportion 121 of the
pin 120 is a head portion 122 which is spaced away from
the locking pawls 113 and which has an outer circum-
ferential surface tapered so as to conform to the taper
portion 113a of the locking pawls 113. In addition,
springs 125 are provided between the air bag module
110 and the spoke portions 102 for biasing the air bag
module 110 and the spoke portion 102 in directions in
which they are separated away from each other.
[0011] In the air bag module 110 disposed as de-
scribed above, when a cover 110b disposed at an upper
portion thereof is pressed in a direction toward the core
101 (in a direction indicated by an arrow A in Fig. 29)
against the biasing force exerted by the springs 125, the
locking members 111 and the pins 120 are also dis-
placed in the same direction. On the contrary, when the
force pressing down the cover 110b is removed the lock-
ing members 111 and the pins 120 are displaced by the
biasing force of the springs 125 in an opposite direction
to the direction in which they are pressed down to a po-
sition where the locking pawls 113 are brought into en-
gagement with circumferential edge portions of the
holes 103 in the spoke portions 102.
[0012] In addition, the horn switch mechanisms 130
are provided in the vicinity of the lockingmembers 111,
respectively, between the air bag module 110 and the
spoke portions 102. The horn switch mechanism 130
comprises contacts 131 mounted on the air bag mod-
ules 110 and contacts 132 mounted on the spoke por-
tions 120 in such a manner as to be spaced away from
the contacts 131, respectively. These contacts 131, 132
are brought into contact with each other when the cover
110b is pressed down in the direction A and the air bag
module 110 is displaced, and on the contrary, when the
pressing force is removed and the air bag module 110
is displaced in the opposite direction to the direction A,
the contacts are separated away from each other. Thus,
in this steering wheel 100, the air bag module 110 also
functions as part of the horn switch, and the steering
wheel 100 is constructed as a steering wheel of a so-
called floating type.
[0013] Incidentally, when an impact which is greater
than a predetermined magnitude is applied to a vehicle
equipped with the steering wheel 100 an air bag 110c
installed in the interior of the air bag module 110 is de-

ployed. As this occurs, a force of an extremely large
magnitude is exerted on a bottom portion of the air bag
module in a direction in which the air bag module 110 is
separated away from the core 101.
[0014] In the steering wheel 100, in the event that the
force of such a great magnitude is applied thereto, the
lockingmembers 111 are adapted to be broken at the
breakable grooves 114 in the base portion 112 before
the engagement between the locking pawls 113 on the
locking members 111 and the holes 103 in the spoke
portions 120 is released. Then, with this breakage at the
grooves, the air bag module 110 is displaced in the op-
posite direction to the direction A together with the base
portions 112 of the locking members 111 and the pins
120, and the head portions 122 of the pins 120 are
brought into contact with the taper portion 113a of the
locking pawls 113. The contact of the head portions 122
with the locking pawls 113 regulates the displacement
of the air bag module 110 in the opposite direction to the
direction A.
[0015] Incidentally, the conventional structure as de-
scribed above has caused the following problems.
[0016] Namely, the horn switch mechanisms 130 are
constructed not to operate before the air bag module
constituted by a number of components is assembled
to the core 101. In a case where the control of the stroke
of the horn switch mechanism 130 is tried to be imple-
mented in this construction, the required control has to
be carried out after the air bag module 110 has been
assembled to the core 101, and in the event that there
are caused errors in production and assembly of the
components, it is difficult to set a predetermined stroke
by correcting those errors.
[0017] In addition, in the locking member 111, the sup-
porting strength with which the locking member 111 is
locked into the core 101 and the breaking strength at
which the locking member 111 breaks at the breakable
groove 114 needs to be set with finely controlled balance
and good accuracy. That is, with the supporting strength
being set too high, the rigidity of the locking member 111
is increased, and when an assembling person tries to
assemble the components, there may be caused a prob-
lem that the locking member 111 is difficult to be fitted
in the hole 103. In contrast to this, with the supporting
strength being set too low, at the time of operation of the
air bag module 110, there may be caused a risk that the
engagement between the locking pawls 113 and the cir-
cumferential edge portions of the holes 103 is released
before the locking members 111 break at the breakable
grooves 114, thereby causing in turn a risk that the hold-
ing of the air bag module 110 becomes unstable
[0018] Additionally, the core 101 is normally formed
by casting. Due to this, the resin hole 103 into which the
locking member 111 is inserted in such a manner as to
oscillate relative to the hole needs to be worked so ac-
curately that there is left no burr on an inner circumfer-
ential surface thereof in order to secure the smooth os-
cillation of the locking member 111 relative to the hole
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103. This serves to increase the production cost.
[0019] Furthermore, in this conventional construction,
since the pin 120 itself oscillates, the supporting rigidity
of the air bag module 110 tends to become unstable. To
cope with this, for example, a countermeasures is taken
to prevent the generation of a risk of the horn being ac-
tivated against the driver's intention by the unbalanced
sinking (so-called rolling) of the air bag module 110 dur-
ing a sudden turning of the vehicle by increasing the load
of the springs 125. The increase in load of the spring
125 makes the driver feel that the weight of the air bag
module 110 is heavy to operate when he or she tries to
operate the horn, thus deteriorating the operation feel-
ing of the horn.
[0020] "Snap-in Inflatable Restraint Module Mounting
System For Steering Wheels", Research Disclosure,
Kenneth Mason Publications, Hampshire, GB, No 403,
1 November 1997, page 825, XP 000726737, ISSN:
0374-4353, refers to a mounting structure for an air bag
module. A plurality of elongated cylindrical mounting
members are rigidly mounted to the housing of the air
bag module and extend therefrom toward the steering
wheel base. Each of the mounting members includes a
groove. The steering wheel base is formed with a plu-
rality of apertures corresponding in number and location
to the number of the mounting members. They receive
the distal ends of the mounting members. A spring clip
is assembled to the rear face of the steering wheel base
at each of the apertures by inserting the extremeties of
the parallel spring clip legs through openings adjacent
to the aperture. The spring clips are formed of a resilient
material. This document forms the preamble of claim 1.
[0021] WO 01/87675 A2, corresponding to EP
1283790 A2, forms state of the art according to Art. 54
(3) EPC. It discloses an air bag mounting structure, com-
prising pin shaped engagement members provided at
the air bag module. Each engagement member fits in
an respective receiver and comprises a groove. This
groove is engaged by a fastener, wherein the air bag
mounting structure comprises two fasteners which are
formed by a pair of parallel wires or wire legs, respec-
tively. When an operating button connected to the fas-
tener is pushed in an unlocking direction, the wires cam
against sides of protrusions extending from a bottom of
the steering wheel hub such that the wires are forced to
move inwardly. When the bottom is moved in the oppo-
site direction, the natural outward spring of the wires re-
establishes the original configuration.

SUMMARY OF THE INVENTION

[0022] The invention was made in view of the prob-
lems inherent in the conventional air bag module mount-
ing structure, and an object thereof is to provide an air
bag module mounting structure for facilitating the re-
moval of an air bag module from a steering wheel.
[0023] This object is achieved by the features of claim
1. Preferred embodiments are defined by the dependent

claims.
[0024] According to a first aspect of the invention,
there is provided an air bag module mounting structure
in which an air bag module is mounted on a steering
wheel by allowing a plurality of pins provided on a bot-
tom of the air bag module in such a manner as to pro-
trude therefrom to pass through a plurality of passage
holes formed in a steering wheel and bringing a hook
portion formed in each of the plurality of pins into en-
gagement with a locking body provided in the plurality
of passage holes, the air bag module mounting structure
being characterized by provision of a changeover mem-
ber for changing over the status of the locking bodybe-
tween a lockable status where the air bag module is al-
lowed to be locked onto the steering wheel and a remov-
able status where the air bagmodule is allowed to be
removed from the steering wheel for disposition of the
lockingbody in each of the statuses.
[0025] Thus, according to the first aspect of the inven-
tion, by changing over the status of the locking body to
the removable status for disposition of the locking body
in that status the removal of the air bag module can be
facilitated while preventing the abrupt return of the lock-
ing body to the lockable status.
[0026] Thus the engagement between the hook por-
tions and the locking body at the plurality of locking lo-
cations can be released at one time by displacing the
locking body to the release position through a one-touch
or single operation, whereby the air bag module can
easily be removed from the steering wheel.
[0027] If the locking body is held in the removable sta-
tus when the air bag module is removed, the removal of
the air bag module can be implemented quickly and
more easily.
[0028] According to the preferred features of claim 2,
the locking body can be easily returned to the lockable
status by operating the return means after the removal
of the air bag module has been completed, whereby
when the air bag module is mounted again on the steer-
ing wheel the required mounting work can be carried out
quickly and easily.
[0029] According to claim 4, the number of parts can
be reduced, and when removing the air bag module, the
status of the single locking body only has to be changed
over to the removal status for disposition thereof in that
status, whereby the removal of the air bag module can
be implemented more quickly and easily.
[0030] According to claim 5, the engagement be-
tween the hook portions and the locking body at the plu-
rality of locations can be released at one time by chang-
ing over the locking body to the removable status for
disposition thereof in that status.
[0031] Still further, the return means is adapted to re-
turn the locking means from the removable status to the
lockable status by making use of its own resiliency.
[0032] Thus, the locking body can be automatically re-
turned to the lockable status by its own resiliency by op-
erating the return means, whereby when the air bag
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module is mounted again on the steering wheel the re-
quired mounting work can be carried out more quickly
and easily.
[0033] Still further, at least part of the changeover
member may be also adapted to function as an operat-
ing portion for moving the locking body from a lock po-
sition where the locking body is brought into engage-
ment with the plurality of pins to a release position where
the locking body is released from the engagement with
the plurality of pins.
[0034] Thus, the changeover member can be con-
structed with a simple structure without increasing the
number of parts.
[0035] Furthermore, the changeover member can in-
clude an engagement portion adapted to be brought into
engagement with the operating portion.
[0036] Thus, the locking body can be held in the re-
lease position in a more ensured fashion by bringing the
operating portion into engagement with the engagement
portion.
[0037] Furthermore, the passage holes may be
formed in a holding member mounted on a core of the
steering wheel, and the locking body may be mounted
on the holding member in such a manner as to be moved
thereon between the lock position where the locking
body is brought into engagement with the plurality of
pins and the release position where the locking body is
released from the engagement with the plurality of pins.
[0038] Thus, the plurality of passage holes and at
least the part of the changeover member can easily be
formed in the holding member formed of synthetic resin
or the like. In addition, the locking body can easily be
mounted on a core of the steering wheel via the holding
member.
[0039] According to claim 6, the engagement be-
tween the hook portions and the locking body at the plu-
rality of locking locations can easily be released through
diametrical contraction or expansion of the locking body
at the release position.
[0040] According to claim 7, the recess portions of the
locking body are allowed to confront the hook portions
through a small displacement of the locking wire to the
release position, whereby the engagement between the
hook portions and the locking body can easily be re-
leased.
[0041] According to claim 8, the locking body can eas-
ily be displaced to the release position through operation
of the operating portion.
[0042] Further, holding portions may be provided on
the steering wheel for holding the locking body at posi-
tions confronting said passage holes, respectively, and
the locking body may be constructed to be separated
away from the holding portions with the hook portions
in the pins being in engagement with the locking body.
[0043] Thus, the locking body can be held in the
mounted status where the locking body corresponds to
the respective passage holes by the holding portions in
an ensured fashion, and when the hook portions in the

respective pins are brought into engagement with the
locking body the locking body is separated away from
the holding portions and is then brought into a press en-
gagement with the hook portions by virtue of its own re-
siliency, whereby the air bag module can rigidly be
locked and held onto the steering wheel.
[0044] Further, the pins and passage holes may be
provided at least three, respectively.
[0045] Thus, the air bag module can be locked and
held onto the steering wheel at three or more locking
locations in a stable fashion.
[0046] Further, the passage holes may be formed in
a holding member mounted on a core of the steering
wheel, and the locking body may be mounted on the
holding member in such a manner as to be moved be-
tween a lock position and the release position.
[0047] Thus, the plurality of passage holes can easily
be formed in the holding member formed from a syn-
thetic resin, and the locking body can simply be mounted
on the holding member.
[0048] Still further, the locking body may be brought
into engagement with the hook portions from inside of
the respective pins and be diametrically contracted
when the locking body is operated so as to be moved to
the release position, whereby the engagement of the
locking body with the respective hook portions is re-
leased.
[0049] Thus, when the locking body is operated so as
to be moved tothe lock position the lockingbodyisdia-
metricallycontracted inwardly of the respective pins,
whereby the engagement between the locking body and
the respective hook portions can easily be released.
[0050] Furthermore, the locking body may be brought
into engagement with the hook portions from outside of
the respective pins and be diametrically expanded when
the locking body is operated so as to be moved to the
release position, whereby the engagement of the lock-
ing body with the respective hook portions is released.
[0051] Thus, when the locking body,is operated so as
to be moved to the lock position the locking body is di-
ametrically expanded outwardly of the respective pins,
whereby the engagement between the locking body and
the respective hook portions can easily be released.
[0052] According to claim 9, the engagement of the
hook portions and the locking body at the plurality of
locking locations can be released at one time by rotating
the locking body to the release position through a one-
touch or single operation, whereby the air bag module
can easily be removed from the steering wheel.
[0053] According to claim 10, the recess portions on
the locking body are allowed to confront the hook por-
tions by rotating the locking wire to the release position,
whereby the engagement between the hook portions
and the locking body can easily be released.
[0054] According to claim 11, the locking body can
easily be rotated to the release position by operating the
operating portion.
[0055] Furthermore, the locking body may be consti-
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tuted by a single continuous resilient wire, wherein the
operating portion may be formed by bending the resilient
wire into substantially a T-shape, and wherein the pro-
jection or elongate projection may be disposed in such
a manner as to extend along an upper bottom portion of
the operating portion formed into substantially a T-
shape.
[0056] According to the above structure, the engage-
ment between the hook portions and the locking bodyat
thepluralityof locking locations is released at one time
by only displacing the locking body from the lockable
status to the removable status. Moreover, when the
locking body is displaced, since the operating portion is
guided by the guide member, the looseness of the op-
erating portion is prevented, whereby the locking body
can be displaced easily and smoothly. Thus, the air bag
module can be mounted on and dismounted from the
steering wheel easily and quickly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057] In the accompanying drawings:

Fig. 1 shows an exploded cross-sectional view of
an air bag module mounting structure according to
a first embodiment of the invention;
Fig. 2 shows a perspective view showing the mount-
ing structure of Fig. 1 which is disassembled;
Fig. 3 shows a perspective view showing a holding
member shown in Fig. 2 as viewed from a bottom
side thereof;
Fig. 4 shows a partially enlarged cross-sectional
view taken along the line I-I of Fig. 2;
Fig. 5 shows a horizontal cross-sectional view
showing a state in which a locking wire is in engage-
ment with pins and an engagement projection;
Fig. 6 shows an exploded perspective view of an air
bag module mounting structure according to a sec-
ond embodiment of the invention;
Fig. 7 shows a partial perspective view showing an
opening in a holding member shown in Fig. 6 by en-
larging the opening;
Fig. 8 shows a perspective view showing the hold-
ing member shown in Fig. 6 as viewed from a bot-
tom side thereof;
Fig. 9A shows a horizontal cross-sectional view
showing a state in which a locking wire and pins
shown in Fig. 6 are positioned when the locking wire
is at a lock position, and Fig. 9B shows a horizontal
cross-sectional view showing a state in which the
locking wire and pins shown in Fig. 6 are positioned
when the locking wire is at a release position;
Fig. 10 shows a horizontal cross-sectional view
showing a locking wire and pins, according to a third
embodiment;
Fig. 11 shows a horizontal cross-sectional view
showing a locking wire and pins, according to a
fourth embodiment;

Fig. 12 shows a horizontal cross-sectional view
showing a locking wire and pins, according to a fifth
embodiment;
Fig. 13 shows a horizontal cross-sectional view
showing a locking wire and pins, according to a sixth
embodiment;
Fig. 14 shows a horizontal cross-sectional view
showing a locking wire and pins, according to a sev-
enth embodiment;
Fig. 15A shows a horizontal cross-sectional view
showing a positional relationship between a locking
wire and pins with the locking wire being located at
a lock position, according to an eighth embodiment,
and Fig. 15B shows a horizontal cross-sectional
view showing a positional relationship between the
locking wire and the pins with the locking wire being
located at a release position, according to the eighth
embodiment;
Fig. 16A shows a horizontal cross-sectional view
showing a positional relationship between a locking
wire and pins with the locking wire being located at
a lock position, according to a ninth embodiment,
and Fig. 16B shows a horizontal cross-sectional
view showing a positional relationship between the
locking wire and the pins with the locking wire being
located at a release position, according to the ninth
embodiment;
Fig. 17 shows an exploded perspective view of an
air bag module mounting structure according to a
tenth embodiment of the invention;
Fig. 18 shows a perspective view showing the hold-
ingmember shown in Fig. 17 as viewed from a bot-
tom side thereof;
Figs. 19A and 19B show a partial perspective view
showing the holding member according to an elev-
enth embodiment;
Fig. 20 shows a perspective view showing the
mounting structure, shown in Fig. 1 which is disas-
semble, according to a twelfth embodiment;
Fig. 21 shows a perspective view of a holding mem-
ber shown in Fig. 20, as viewed from a bottom side
thereof;
Fig. 22 shows a partially enlarged cross-sectional
view taken along the line II-II of Fig. 21;
Fig. 23 shows a horizontal cross-sectional view
showing a state in which a locking wire engages
with pins according to the twelfth embodiment;
Fig. 24 shows a perspective view of a holding mem-
ber according to a thirteenth embodiment, as
viewed from a bottom side thereof;
Fig. 25 shows a horizontal cross-sectional view
showing a state in which a locking wire engages
with pins according to the thirteenth embodiment;
and
Fig. 29 shows a cross-sectional view of a steering
wheel.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0058] Referring to Figs. 1 to 5, a first embodiment
according to the invention will be described below.
[0059] As shown in Fig. 1, a core 11 of a steering
wheel is formed from a metallic material, and a boss por-
tion 12 in which a steering shaft is securely fitted and
three through holes 13 are formed in the center and out-
er circumferential edge positions of the core. An annular
holding member 14 formed of a synthetic resin is mount-
ed on a lower surface of the core 11 with a plurality of
bolts, not shown.
[0060] As shown in Figs. 1 to 3, three cylindrical por-
tions 15 are provided on an upper surface of the holding
member 14 at circumrerential edge portions in such a
manner as to protrude therefrom. A plurality of slits 16
are formed in an upper edge of each of the cylindrical
portions and a pawl 17 is provided at a circumferential
position around an upper end of each of the cylindrical
portions in such a manner as to protrude therefrom, as
well. With the holding member 14 being mounted to the
core 11, the cylindrical portions 15 are fitted in the
through holes 13, respectively, and the pawls 17 are
brought into engagement with upper edges of openings
in the through holes 13, respectively, wherein three pas-
sage holes 18 are formed on the core 11 by the respec-
tive cylindrical portions 15.
[0061] A rib 19 is formed around an outer circumfer-
ence of the holding member 14 in such a manner as to
protrude from a lower surface thereof, and a holding por-
tion 20 is formed on an internal surface of the rib 19 at
a portion confronting each cylindrical portion 15. In ad-
dition, a dislocation preventing portion 21 is formed on
a lower edge of the rib 19 at a position adjacent to each
cylindrical portion 15 in such a manner as to protrude
inwardly. Furthermore, an opening 22 is formed in the
side of the rib 19 at a position adjacent to the front cy-
lindrical portion 15.
[0062] As shown in Figs. 1 to 3 and 5, a locking wire
23 as a locking body is mounted on a bottom of the hold-
ing member 14 in such a manner as to be moved and
displaced back and forth. Namely, this locking wire 23
is formed of a single resilient metallic wire which is
formed into substantially a trapezoidal ring-like shape
which is partially opened. Then, this locking wire 23 is
mounted and disposed at a lock position P1 constituting
a lockable status on the internal surface of the rib 19 on
the holding member 14 in a state in which the locking
wire is diametrically contracted overall, and the disloca-
tion of the locking wire 23 so disposed is then prevented
by the dislocation preventing portions 21. When the
locking wire 23 is mounted as described above, the lock-
ing wire 23 is brought into contact with the holding por-
tions 20, whereby three locking portions 23a on the lock-
ing wire 23 are disposed so as to extend over the pas-
sage holes 18, respectively, in a direction in which the
locking portions 23a intersect with axes of the passage

holes 18 along the rib 19.
[0063] An operating portion 24 is formed at a front por-
tion of the locking wire 23 in such a manner as to pro-
trude therefrom, so that the operating portion 24 pro-
trudes forward through the opening 22 when the locking
wire 23 is mounted on the holding member 14. In addi-
tion, concave recess portions 25 are formed both sides
of the locking wire 23 at positions adjacent to the pair of
rear locking portions 23a, respectively.
[0064] As shown in Figs. 1 and 2, three pins 29 are
provided on a bottom surface of an air bag module 28
that is to be mounted on the core 11 of the steering wheel
in such a manner as to protrude therefrom and hook por-
tions 30 are formed in distal ends of the pins 29 in such
a manner as to face inwardly. Then, in a case where the
air bag module 28 is mounted on the core 11 of the steer-
ing wheel, when the pins 29 are allowed to pass through
the passage holes 18 in the holding member 14, respec-
tively, the locking wire 23 extending over the respective
passage holes 18 is brought into a resilient engagement
with the hook portions 30 of the respective pins 29 from
inside. As this occurs, the locking wire 23 is separated
away from the holding portions 20 and is brought into a
press engagement with the hook portions 30 by virtue
of its own resiliency, whereby the air bag module 28 is
locked and held onto the core 11 at
[0065] In addition, with the air bag module 28 being
so mounted, when the operating portion 24 of the lock-
ing wire 23 is operated to be pushed, the locking wire
23 is moved and displaced from the front lock position
P1 to a rear release position P2 constituting the remov-
able status. Then, the locking wire 23 is contracted dia-
metrically inwardly at open ends thereof against its re-
siliency as shown by chain lines in Fig. 5 along internal
surfaces of the hook portions 30 in the pair of rear pins
29 and the holding portions 20. As this occurs, the hook
portions 30 in the pair of rear pins 29 are separated away
from the locking portions 23a and are disposed so as to
confront the recess portions 25, and the hook portion 30
in the front pin 29 is also separated away from the lock-
ing portion 23a, whereby the engagement between the
locking wire 23 and the hook portions 30 at the three
locking locations is released at one time.
[0066] As shown in Figs. 2 to 4, an inverted angle-like
engagement projection 26 acting as a changeover
member is formed on a lower surface of a front internal
portion of the holding member 14, and a release portion
27 acting as a return means is formed continuously with
an upper portion of the engagement proj ection 26. As
shown by chain lines in Figs. 3 and 4, the front locking
portion 23a of the locking wire 23 is constructed to be
brought into engagement with the engagement projec-
tion 26 when the locking wire 23 is moved to the rear
release position P2, whereby the locking wire 23 is
locked and held at the release position P2.
[0067] In addition, when the release portion 27 is op-
erated to be lifted up from that status so that the engage-
ment projection 26 is moved upwardly, the locking por-
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tion 23a of the locking wire 23 is release from the en-
gagement with the engagement projection 26. The lock-
ing wire 23 is then moved to return from the rear release
position P2 to the front lock position P1 by virtue of its
own resiliency.
[0068] Next, the operation of the air bag module
mounting structure which is constructed as described
above will be described.
[0069] Firstly, when the air bag module 28 is mounted
on the core 11 of the steering wheel, as shown in Figs.
1 and 5, the locking wire 23 is disposed at the front lock
position P1 in the holding member 14. In this state, the
three pins 29 provided on the bottom surface of the air
bag module 28 so as to protrude therefrom are allowed
to pass through the three passage holes 18 in the hold-
ing member 14 mounted on the core 11, respectively.
Then, the locking wire 23 disposed at the lock position
P1 on the lower surface of the holding member 14 is
brought into a resilient engagement with the hook por-
tions 30 in the pins 29 from inside within the respective
passage holes 18, whereby the air bag module 28 is
locked and held to the core 11 at the three locking loca-
tions. Thus, the air bag module 28 can be mounted eas-
ily and quickly on the steering wheel through a one-
touch or single operation.
[0070] On the contrary, with the airbagmodule 28 be-
ing somounted, in the event that the air bag module 28
needs to be removed from the, core 11 of the steering
wheel for replacement or the like, the operating portion
24 protruding forward from the opening 22 in the holding
member 14 is operated to be pushed. In pushing the
operating portion 24, the operating portion 24 continues
to be operated and pushed until the locking portion 23a
of the locking wire 23 rides over the engagement pro-
jection 26, whereby the locking wire 23 is changed over
from the lock position P1 to the release position P2 so
as to be disposed at the latter position, the locking wire
23 being thus held to the release position P2.
[0071] In this state, the locking wire 23 is contracted
diametrically inwardly at the open ends thereof against
its own resiliency, whereby the engagement between
the locking portions 23a of the locking wire 23 and the
hook portions 30 in the pins 29 is released at one time
at the three locking locations. In this state, when the air
bag module 28 is lifted up, the pins 29 of the air bag
module 28 are drawn out of the passage holes 18 in the
holdingmember 14, respectively, whereby the air bag
module 28 can be removed from the core 11 of the steer-
ing wheel. Thus, since the air bag module 28 is released
from the locked state through a one-touch or single op-
eration with the locking wire 23 being held at the release
position P2, the air bag module 28 can be removed eas-
ily from the core 11 of the steering wheel.
[0072] On the contrary, when the air bag module 28
is re-set onthecore 11 of the steering wheel, firstly, the
release portion 27 is operated to be lifted up so as to
move the engagement projection 26 upwardly. Then,
the locking portion 23a of the locking wire 23 is released

from the engagement with the engagement projection
26, and the locking wire 23 is moved to automatically
return from the rear release position P2 to the front lock
position P1 by virtue of its own resiliency. In this state,
as described above, the pins 29 of the air bag module
28 are allowed to pass through the passage holes 18 in
the holding member 14, respectively, so that the locking
wire 23 is brought into a resilient engagement with the
hook portions 30 in the pins 29.
[0073] Thus, according to the embodiment, the follow-
ing advantages can be obtained.

(1) According to the air bag module mounting struc-
ture, the plurality of pins 29 provided on the bottom
of the air bag module 28 in such a manner as to
protrude therefrom are allowed to pass through the
plurality of passage holes 18 formed in the steering
wheel, whereby the hook portions 30 formed in the
pins 29 are brought into engagement with the lock-
ing wire 23 disposed to extend over the passage
holes 18, so that the air bag module 28 is locked
and held onto the steering wheel. The locking wire
23 is constituted by the single continuous resilient
wire, and the engagement of the locking wire 23
with the plurality of hook portions is released at one
time by displacing the locking wire 23 to the release
position.

Thus, the engagement between the hook por-
tions 30 and the locking wire 23 at the plurality of
locking locations can be released at one time by dis-
placing the locking wire 23 to the release position
through the one-touch or single operation. Conse-
quently, the air bag module 28 can easily be re-
moved from the steering wheel.
(2) According to the air bag module mounting struc-
ture, the recess portions 25 are formed on the lock-
ing wire 23 for releasing the engagement of the
locking wire 23 with the hook portions 30 when the
locking wire 23 is displaced to the release position.

Thus, as shown in Fig. 5, when the locking wire
23 is displaced to the release position over a small
displacement distance L1 the recess portions 25 on
the locking wire 23 are allowed to confront the hook
portions 30, whereby the engagement between the
hook portions 30 and the locking wire 23 can easily
be released. Consequently, the displacement dis-
tance L1 of the locking wire 23 from the lock position
to the release position can be made small, whereby
the releasing operation can be implemented more
easily.
(3) According to the air bag module mounting struc-
ture, the operating portion 24 is provided on the
locking wire 32 for displacing the locking wire 23 to
the release position, whereby the locking wire 23
can easilybe displaced to the release position by
operating the operating portion 24.
(4) According to the air bagmodule mounting struc-
ture, the holding portions 20 are provided on the
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holding member 14 mounted on the core 11 of the
steering wheel for holding the locking wire 23 at the
positions confronting the respective passage holes
18. Then, when the hook portions 30 in the pins 29
are brought into engagement with the locking wire
23, respectively, the locking wire 23 is constructed
to be separated away from the holding portions 20.

Thus, the locking wire 23 can securely be held
in the mounted status by the holding portions 20 in
which the locking wire 23 corresponds to the pas-
sage holes 18, respectively. In addition, when the
hook portions 30 in the pins 29 are brought into en-
gagement with the locking wire 23, respectively the
locking wire is brought into a press engagement
with the hook portions 30 by virtue of its own resil-
iency, whereby the air bag module 28 can rigidly be
locked and held onto the steering wheel.
(5) According to the air bag module mounting struc-
ture, the pins and passage holes are provided three
each. Thus, the air bag module 28 can stably be
locked and held onto the steering wheel at the three
locking locations.
(6) According to the air bag module mounting struc-
ture, the passage holes 18 are formed in the holding
member 14 mounted on the core 11 of the steering
wheel. Then, the locking wire 23 is mounted on the
holding member 14 in such a manner as to be
moved thereon between the lock position and the
release position.

Thus, the plurality of passage holes 18 can eas-
ily be formed in the holding member 14 which is
formed from a synthetic resin or the like, and the
locking wire 23 can simply be mounted on the hold-
ing member 14.
(7) According to the air bag module mounting struc-
ture, the locking wire 23 is formed into the ring-like
shape which is partially opened and is adapted to
be brought into engagement with the hook portions
30 from the inside of the respective pins 29. In ad-
dition, the locking wire 23 is diametrically contracted
against its own resiliency as the locking wire 23 is
moved to the release position, so that the engage-
ment between the locking wire 23 and the respec-
tive hook portions 30 is released.

Thus, the locking wire 23 is contracted diamet-
rically inwardly of the respective pins 29 by operat-
ing the locking wire so as to move it to the release
position, so that the engagement between the lock-
ing wire 23 with the respective hook portions 30 can
be released.
(8) Further, the locking wire 23 is provided for
mounting the pins 29 of the air bag module 28 on
the steering wheel when the locking wire 23 is
brought into engagement with the hook portions 30
in the pins 29. In addition, the engagement projec-
tion 26 is provided for changing over the position of
the locking wire 23 between the lock position P1
where the air bag module 28 can be locked to the

steering wheel and the release position P2 where
the air bag module 28 can be removed from the
steering wheel so that the locking wire 23 can be
disposed at the respective positions.

Thus, when the air bag module 28 is removed
from the core 11 of the steering wheel the position
of the locking wire 23 can be changed over to the
release position P2 so that the locking wire 23 can
be disposed thereat, whereby the abrupt return of
the locking wire 23 to the lock position P1 can be
prevented, the removal of the air bag module 28 be-
ing thereby facilitated.
(9) According to the air bag module mounting struc-
ture, the engagement projection 26 is constructed
to hold the locking wire 23 at the release position
P2 when the air bag module 28 is removed from the
core 11 of the steering wheel.

Thus, it can be prevented in a more ensured
fashion that the position of the locking wire 23 is
abruptly changed over to the lock position P1
whereby the locking wire 23 is disposed thereat
while air bag module removing work is being carried
out, thereby making it possible to perform the air
bag module removing work more easily and quickly.
(10) According to the air bag module mounting
structure, the locking wire 23 is constituted by the
single continuous wire formed into substantially the
trapezoidal ring-like shape which is partially
opened.

Namely, the three pins 29 are held on the core
11 of the steering wheel with the single locking wire
23. This can obviate the necessity of preparing a
plurality of locking wires 23, leading to a reduction
in the number of parts. Moreover, when the air bag
module 28 is removed from the core 11, the position
of the single locking wire 23 only has to be changed
over to the release position P2 so that the locking-
wire 23 canbe disposed thereat, thereby making it
possible to perform the air bag module removing
work more quickly and easily.
(11) According to the air bag module mounting
structure, when the locking wire 23 is disposed at
the release position P2 the engagement of the lock-
ing wire 23 with all the hook port ions 30 of the pins
29 is released at one time.

Thus, the engagement between the locking
wire 23 and all the hook portions 30 is released at
one time through such a simple operation as push
the operating portion 24 to change over the position
of the locking wire 23 to the release position P2 so
that the locking wire 23 is disposed thereat, where-
by the air bag module removing work can be per-
formed more quickly and easily.
(12) According to the air bag module mounting
structure, the release portion 27 for returning the
locking wire 23 disposed at the release position P2
to the lock position P1 is continuously connected to
the engagement projection 26.
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Thus, the locking wire 23 can automatically be
returned to the lock position P1 by its own resiliency
by operating the release portion 27 to lift it. Conse-
quently, when the air bag module 28 is mounted
again on the core 11 of the steering wheel mounting
work of the air bag module 28 can be performed
more quickly and easily.
( 13) In the air bag module mounting structure the
release portion 27 is operated to be lifted up so as
to move the engagement projection 26 upwardly.
Then, the locking portion 23a of the locking wire 23
is released from the engagement with the engage-
ment projection 26, and the locking wire 23 is
moved to automatically return from the rear release
position P2 to the front lock position P1 by virtue of
its own resiliency.

Accordingly, by lifting up the release portion 27,
the locking wire 23 is automatically returned to the
front lock position P1 by virtue of its own resiliency.
Thus, when the air bag module 28 is mounted again
on the core 11 of the steering wheel, work for mount-
ing the air bag module 28 can be carried out quickly
and easily.
(14) According to the air bag module mounting
structure, the passage holes 18 are formed in the
holding member 14 mounted on the core 11 of the
steering wheel. In addition, the locking wire 23 is
mounted on the holding member 14 in such a man-
ner as to be moved between the lock position P1
and the release position P2.

Thus, the three passage holes 18, the engage-
ment projection 26 and the release portion 27 can
easily be formed in and on the holding member 14
formed of synthetic resin. In addition, the locking
wire 23 can easily be mounted on the core 11 of the
steering wheel via the holding member 14.

Next, a second embodiment of the invention will
be described by mainly describing portions which
are different from the first embodiment.

In an air bag module mounting structure ac-
cording to the second embodiment, as shown in
Figs. 6 to 9, a locking wire 41 is formed into sub-
stantially a circular ring-like shape which is partially
opened. This locking wire 41 is mounted and dis-
posed inside a rib 19 on a holding member 14 in a
state in which the locking wire 41 is diametrically
contracted overall and is prevented from being dis-
located by dislocation preventing portions 21. In ad-
dition, open ends of the locking wire 41 are folded
back toward an outer circumferential side, and lock-
ing portions 41a are formed at such three locations
as those folded back portions and a position along
the front edge of the locking wire 41. With the lock-
ing wire 41 being so mounted, when the holding por-
tions 20 are brought into contact with these locking
portions 41a the locking portions 41a are disposed
so as to extend over passage holes 18, respectively,
in a direction in which the locking portions 41a in-

tersect with axes of the passage holes 18 along the
rib 19.

An operating portion 42 is formed at a front por-
tion of the locking wire 41 in such a manner as to
protrude therefrom, and this operating portion 42 is
constructed to protrude forward through the open-
ing 22 when the locking wire 41 is mounted on the
holding member 14. In addition, a recess portion 25
is provided on the locking wire at a position adjacent
to one side of each locking portion 41a. Namely, a
concave recess portion 25 is formed adjacent to the
front locking portion 41a. A space-like recess por-
tion 25 is formed adjacent to the left rear locking
portion 41a at a rear end of the folded back portion.
A space-like recess portion 25 is formed adjacent
to the right rear locking portion 41a at a front end of
the foldedbackportion.

As shown in Figs. 6 to 8, elongate engagement
projections 43, 44 acting as a pair of engagement
portions are formed on an upper surface of the
opening 22 of the holding member 14 at a predeter-
mined interval. When the locking wire 41 is dis-
posed at the lock portion P1 at one side ,of the
opening 22, the operating portion 42 is in engage-
ment with the elongate engagement projection 43,
whereby the locking wire 41 is held at the lock po-
sition P1. Additionally, when the operating portion
42 is operated to be rotated in a direction indicated
by an arrow shown in Figs. 7 and 9A so that the
locking wire 41 is rotated from the lock position P1
(refer to Figs. 7 and 9A) to the release position P2
(refer to Figs. 7 and 9B) on the other side of the
opening 22, the operating portion 42 is then brought
into engagement with the elongate engagement
portion 44, whereby the locking wire 41 is held at
the release position P2. Thus, the changeover
member is constituted by the operating portion 42
of the locking wire 41 and the pair of elongate en-
gagement projections 43, 44.

With the air bag module 28 being mounted on
the core 11, when the locking wire 41 is rotated from
the lock position P1 to the release position P2, hook
portions 30 in respective pins 29 are separated
away from the locking portions 41a to be disposed
so as to confront the recess portions 25, whereby
the engagement between the locking portions 41a
of the locking wire 41 and the hook portions 30 is
released at one time at the three locking locations.

Next, the operation of the air bag module
mounting structure constructed as described above
will be described.

Firstly, in a case where the air bag module 28
is mounted on the core 11 of the steering wheel, the
locking wire 41 is disposed at the lock position P1
on the one side of the opening 22 in the holding
member 14 so that the operating portion 42 of the
locking wire 41 is brought into engagement with the
elongate engagement projection 43. In this state,
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as in the case with the first embodiment, the three
pins 29 formed on the bottom surface of the air bag
module 28 in such a manner as to protrude there-
from are allowed to pass through the three passage
holes 18 in the holding member 41, respectively,
whereby the hook portions 30 in the pins 29 are
brought into a resilient engagement with the locking
portions 41a of the locking wire 41.

On the contrary, in a case where the air bag
module 28 is required to be removed from the core
11 of the steering wheel, the operating portion 42 of
the locking wire 41 protruding forward from the
opening 22 in the holding member 14 is rotated in
a direction indicated by an arrow shown in Fig. 7.
As this occurs, the operating portion 42 of the lock-
ing wire 41 is operated to be rotated until the oper-
ating portion 42 rides over the elongate engage-
ment projection 43 and the elongate engagement
projection 44, whereby the operating portion 42 and
the elongate engagement projection 44 are brought
into engagement with each other, and the position
of the locking wire 41 is changed over from the lock
position P1 to the release position P2, the locking
wire 41 being held at the release position P2.

In this state, as shown in Fig. 9B, the hook por-
tions 30 in the pins 29 are separated away from the
locking portions 41a to be disposed so as to con-
front the recess portions 25, respectively, at the re-
spective locking locations, whereby the engage-
ment between the locking portions 41a of the lock-
ing wire 41 and the hook portions 30 in the pins 29
is released at one time at those three locking loca-
tions. Thus, similarly to the first embodiment, the air
bag module 28 can easily be removed from the core
11 of the steering wheel by releasing the air bag
module 28 from the locked state through a one-
touch or single operation.

On the contrary, when the air bag module 28 is
re-mounted on the core 11 of the steering wheel,
firstly, the operating portion 42 of the locking wire
41 is operated to be rotated in an opposite direction
to that used at the time of the aforesaid removing
operation. When the operating portion 42 is rotated
in such a manner as to ride over the elongate en-
gagement projection 44 and then the elongate en-
gagement projection 43, the operating portion 42 is
brought into engagement with the elongate engage-
ment projection 43, whereby the locking wire 41 is
held at the lock position P1. In this state, as has
been described above, the pins 29 on the air bag
module 28 are allowed to pass through the passage
holes 18 in the holding member 14, respectively,
and the locking wire 41 and the hook portions 30 in
the pins 29 are brought into a resilient engagement
with each other.

Consequently, according to the embodiment, in
addition to the advantages obtained in the first em-
bodiment, the following advantages can be ob-

tained.
(15) According to the air bag module mounting
structure, the operating portion 42 used in rotating
the locking wire 41 plays part of a role in holding the
locking wire 41 at the lock position P1 or the release
position P2. Thus, the locking wire 41 is changed
over between the lock position P1 and the release
position P2 so as to be disposed at the respective
positions through the simple construction without
increasing the number of parts.
(16) According to the air bag module mounting
structure, the locking wire 41 is changed over to the
lock position P1 or the release position P2 so as to
be disposed at the lock position P1 or the release
position P2 by bringing the operating portion 42 of
the locking wire 41 into either of the pair of elongate
engagement projections 43, 44 formed in the hold-
ing member 14. Thus, the locking wire 41 can se-
curely be held at the lock position P1 or the release
position P2 as required.

Next, a third embodiment of the invention will
be described by mainly describing portions which
are different from the first embodiment.

In an air bag module mounting structure ac-
cording to the third embodiment, as shown in Fig.
10, a locking wire 23 is, as in the case with the first
embodiment, formed into substantially a trapezoi-
dal ring-like shape with the concave recess portions
25 being omitted from the sides of the locking wire.
Consequently, in this embodiment, when compared
with the first embodiment, the displacement dis-
tance L1 covered by the locking wire 23 when it is
moved from a lock position to the release position
becomes longer.

Consequently, according to this embodiment,
the following advantages can be obtained.

According to this air bag module mounting
structure, the recess portions 25 are omitted from
the locking wire 23. Due to this, the configuration of
the locking wire 23 can be simplified, whereby the
overall structure of the mounting structure can be
simplified, as well.

Next, a fourth embodiment of the invention will
be described by mainly describing portions which
are different from the first embodiment.

In an air bag module mounting structure ac-
cording to the fourth embodiment, as shown in Fig.
11, the locking wire 23 is formed into substantially
a circular ring-like shape and locking portions 23a
are formed at four locations along the outer circum-
ference of the locking wire 23. In addition, four pas-
sage holes 18 are formed in a holding member 14
mounted on a core 11 of a steering wheel in such a
manner as to confront respective locking portions
23a of the locking wire 23. Furthermore, four pins
29 are provided on a bottom of the air bag module
28 in such a manner as to protrude therefrom so
that the pins 29 confront the passage holes 18
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formed in the holding member 14, respectively.
Then, when the pins 29 are allowed to pass

through the passage holes 18 the hook portions 30
in the pins 29 are brought into engagement with the
locking wire 23, respectively, whereby the air bag
module 28 is locked and held onto the core 11 of
the steering wheel at the four locking locations. In
addition, when the locking wire 23 is moved from
the lock position to the release position the locking
wire is contracted diametrically inwardly, whereby
the engagement between the locking wire 23 and
the hook portions 30 at the four locking locations is
released at one time.

Thus, according to the embodiment, advantag-
es substantially similar to the above set forth can
be obtained.

Next, a fifth embodiment according to the in-
vention will be described by describing mainly por-
tions which are different from the fifth embodiment.

In an air bag module mounting structure ac-
cording to a fifth embodiment, as shown in Fig. 12,
a locking wire 23 is formed into substantially a cir-
cular ring-like shape which is similar to that accord-
ing to the third embodiment. In addition, folded back
portions are formed at ends of the locking wire 23
on a side thereof where an opening is formed in
such a manner as to face in outer circumferential
directions, and three locking portions 23a are
formed at the folded back portions and at a position
along a front edge of the locking wire 23. In addition,
in this embodiment, front edges of the folded back
portions constitute recess portions 25, respectively.

Thus, according to the embodiment, advantag-
es substantially similar to above set forth can be ob-
tained.

Next, a sixth embodiment according to the in-
vention will be described by describing mainly por-
tions which are different from the first embodiment.

In the sixth embodiment, as shown in Fig. 13,
a locking wire 23 is formed into substantially a cir-
cular ring-like shape, and three locking portions 23a
are formed at a position along a front edge and at
rear ends of the locking wire 23. In addition, hook
portions 30 are formed in distal ends of three pins
29 which are provided on a bottom of an air bag
module 28 in such a manner as to protrude there-
from, the hook portions 30 being allowed to face
outwardly. Then, the locking wire 23 is constructed
to be brought into engagement with the hook por-
tions 30 from the outside of the pins 29, respective-
ly, at locking portions 23a, respectively.

Furthermore, when the air bag module 28 is re-
moved from a core 11 of the steering wheel, an op-
erating portion 24 of the locking wire 23 is operated
so as to be drawn out forward so that the locking
wire 23 is moved to a front release position, where-
by the locking wire 23 is diametrically expanded, the
engagement between the locking wire 23 and the

hook portions 30 being thus released at one time at
three locking locations.

Thus, according to this embodiment, in addition
to the advantages of the first embodiment, the fol-
lowing advantages can be obtained.

According to this air bag module mounting
structure, the locking wire 23 is formed into substan-
tially a circular ring-like shape which is partially
opened and is brought into engagement with the
hook portion 30 from the outside of the respective
pins 29. In addition, the locking wire 23 is diametri-
cally expanded against its own resiliency as the
locking wire 23 is moved to the release position,
whereby the engagement between the locking wire
23 and the respective hook portions 30 is released.

Thus, when the locking wire 23 is operated so
as to be moved to the release position the locking
wire 23 is expanded diametrically outwardly, where-
by the engagement between the locking wire 23 and
the respective hook portions 30 can easily be re-
leased.

Next, a seventh embodiment of the invention
will be described by describing mainly portions
which are different from the first embodiment.

In this seventh embodiment, as shown in Fig.
14, the locking wire 23 is formed into substantially
an oval ring-like shape which is partially opened,
and three locking portions 23a are formed in the vi-
cinity of ends of the opening and a position along a
front edge of the locking wire 23. The pair of rear
locking portions 23a at the rear are brought into en-
gagement with hook portions 30 from the inside of
pins 29, whereas the front locking portion 23 is
brought into engagement with the hook portions 30
from the outside of the pins 29.

Thus, in this embodiment, when the locking
wire 23 is translated to the forward release position
the locking portions 23a are separated away from
the hook portions 30 at the three locking locations,
whereby the engagement between the locking por-
tions 23 and the hook portions 30 is released at one
time.

Consequently, according to this embodiment,
advantages substantially similar to the above set
forth can be obtained.

Next, an eighth embodiment of the invention
will be described by describing mainly portions
which are different from the first embodiment.

In the eighth embodiment, as shown in Fig. 15,
a pair of locking portions 23a is formed on sides of
a locking wire 23 at the front thereof, and another
pair of locking portions 23a is formed at folded back
portions on sides of the locking wire 23 at the rear
thereof. In addition, a concave recess portion 25 is
formed adjacent to each of the front recess portions
23a, while a space-like recess portion 25 is formed
adjacent to each of the rear locking portions 23a.
On the other hand, four passage holes 18 are
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formed in a holding member 14 mounted on a core
11 of a steering wheel in such a manner as to con-
front the locking portions 23a on the locking wire 23,
respectively. Furthermore, four pins 29 are provided
on a bottom surface of an air bag module 28 in such
a manner as to confront the passage holes 18 in the
holding member 14, respectively.

Then, when the pins 29 are allowed to pass
through the passage holes 18 hook portions 30 in
the pins 29 are brought into engagement with the
locking portions 23a on the locking wire 23, respec-
tively, whereby the air bag module 28 is constructed
to be locked and held onto the core 11 of the steer-
ing wheel at the four locking locations (refer to Fig.
15A). In addition, when the lockingwire 23 is rotated
from a lock position P1 to a release position P2, the
engagement between the locking portions 23a on
the locking wire 23 and the hook portions 30 is re-
leased at the four locking locations at one time (refer
to Fig. 15B).

Thus, according to the embodiment, advantag-
es substantially similar to above set forth in the first
embodiment can be obtained.

Next, a ninth embodiment of the invention will
be described by describing mainly portions which
are different from the first embodiment.

In the ninth embodiment, as shown in Fig. 16,
a locking wire 23 is formed into substantially a end-
less circular ring-like shape having no opening the-
realong, and locking portions 23a are formed at four
locations along an outer circumference of the lock-
ing wire 23. In addition, a concave recess portion
25 is formed adjacent to each of the locking portions
23a on the locking wire 23. Furthermore, similarly
to the second embodiment, four passage holes 18
are formed in a holding member 14, and four pins
29 are provided on a bottom surface of an air bag
module 28 in such a manner as to protrude there-
from.

Then, similarly to the eighth embodiment, the
air bag module 28 is adapted to be locked and held
onto a core 11 of a steering wheel at four locking
locations (refer to Fig. 16A). In addition, the engage-
ment of the locking wire 23 and hook portions 30 is
released at the four locking locations at one time by
rotating the locking wire 23 to a release position P2
(refer to Fig. 16B).

Thus, according to the embodiment, advantag-
es substantially similar to above set forth in the first
embodiment can be obtained.

Figs. 17 and 18 show a tenth embodiment of
the present invention. This embodiment is applied
to the air bag module in which two pins 29 are pro-
vided on the bottom thereof.

Figs. 19A and 19A show an eleventh embodi-
ment of the present invention. This embodiment is
also used to be applied to the air bag module having
two pins 29 as similar to the tenth embodiment. In

this embodiment, a wire guide rib 50 is provided be-
tween two engagement projections 26 formed in the
release portion 27 acting as return means.

A twelfth embodiment of an air bag mounting
structure according to the inventionwill be de-
scribedbelowwith reference to Figs. 1, 20 to 23.

As shown in Fig. 20, a substantially U-shaped
holding member 14 formed of a synthetic resin is to
be mounted on a lower surface of the core 11 with
a plurality of bolts, not shown.

As shown in Figs. 1, 20 and 21, two cylindrical
portions 15 are provided, respectively, on outer cir-
cumferential edges of both side pieces 14a of the
holding member 14 at positions in the vicinity of dis-
tal ends thereof in such a manner as to protrude
therefrom. A plurality of slits 16 and a pawl 17 are
formed , respectively, in and on an external upper
edge of each of the cylindrical portions 15. Then,
with the holding member 14 being mounted on the
core 11, the cylindrical portions 15 are fitted in the
through holes 13 in the core 11 and the pawls 17 of
the cylindrical portions 15 are brought into engage-
ment with circumferential edges of the through
holes 13, respectively. As this occurs, two passage
holes 18 are formed in the core 11.

A rib 19 is formed on a lower surface 14b of the
holding member 14 along an outer circumferential
portion thereof in such a manner as to protrude
therefrom, and holding portions are formed on an
internal surface of the rib 19 for holding a locking
wire 23 acting as a locking body which will be de-
scribed later. In addition, dislocation preventing por-
tions 21 are formed adjacent to the cylindrical por-
tions 15, respectively, on a lower edge of the rib 19
in such a manner as to protrude inwardly therefrom.

In addition, an opening 22 is formed in a posi-
tion on the side of the rib 19 along a connecting por-
tion 14c of the holding member 14 which connects
both the side pieces 14a. In addition, a dislocation
preventing portion 21 is also formed on the lower
edge of the rib 19 at a position confronting the open-
ing 22 in such a manner as to protrude inwardly
therefrom.

As shown in Figs. 1, 20, 21 and 23, the locking
wire 23 is mounted at the holding portions 20 of the
holding member 14 in such a manner as to be
moved and displaced in back and forth directions
(directions indicated by arrows A, B in Fig. 21). The
locking wire 23 is formed of a single continuous re-
silient metallic wire into substantially a trapezoidal
ring-like shape which is partially opened. The lock-
ing wire 23 is mounted and disposed at a lock po-
sition P1 within the holding portions 20 on the hold-
ing member 14 in a state in which the locking wire
23 is diametrically contracted overall and is prevent-
ed from being dislocatedby the dislocation prevent-
ing portions 21.

Then, with the locking wire 23 being disposed
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at the lock position P1, locking portions 23 formed
at two positions in the vicinity of ends of the locking
wire 23 are disposed in the passage holes 18, re-
spectively, in such a manner as to extend over the
passage holes 18 in a direction in which the locking
portions 23a intersect with axes of the passage
holes 18. In other words, in this state, the respective
locking portions 23a on the locking wire 23 are dis-
posed so as to face the interior of the passage holes
18, respectively.

An operating portion 24, which is bent into sub-
stantially a U-shape, is formed on the locking wire
23 at a position confronting the opening 22 in the
holding member 14. With the locking wire 23 being
mounted on the holding member 14, the operating
portion 22 is adapted to protrude forward through
the opening 22.

In addition, a concave recess portion 25 is
formed adjacent to each of the locking portions 23a
on the locking wire 23. Then, when the operating
portion 24 is pushed in the direction B as viewed in
Fig. 3, the locking wire 23 is moved to be disposed
at a rear release position P2 as indicated by chain
double-dashed lines. As this occurs, the recess por-
tions 25 of the locking portions 23a are allowed to
confront the passage holes 18, respectively, so that
the locking wire 23 is withdrawn from the interior of
each of the passage holes 18.

Thus, the operating portion 24 serves to
change over the locking portion 23 between the lock
position P1 and the release position P2 so as to be
disposed at the positions, respectively. Then, when
the locking wire 23 is disposed at the lock position
P1, a lockable status is provided in which an air bag
module 28 can be locked onto the steering wheel.
On the contrary, when the locking wire 23 is dis-
posed at the release position P2, a removable sta-
tus is provided in which the air bag module 28 can
be removed from the steering wheel.

As shown in Figs. 1 and 20, two pins 29 are
provided on a bottom of the air bag module 28 which
is to be mounted on the core 11 of the steering wheel
in such a manner as to protrude therefrom, and a
hook portion 30 is formed in a distal end of each pin
29 in such a manner as to protrude inwardly. Then,
when the air bag module 28 is mounted on the core
11 of the steering wheel, the pins 29 are allowed to
pass through the passage holes 18, respectively,
whereby the locking portions 23a of the locking wire
23 which are disposed so as to extend over the pas-
sage holes 18, respectively, are brought into a re-
silient engagement with the hook portions 30 in the
pins 29, respectively, from inside. In this status, the
locking wire 23 is slightly separated away from the
holding portions 20, and the locking portions 23a
are then brought into a press engagement with the
hook portions 30 by virtue of the resiliency of the
locking wire 23 itself, whereby the air bag module

28 is locked and held onto the core 11 at two locking
locations.

In addition, in a state in which the air bag mod-
ule 28 is so mounted, when the operating portion
24 on the locking wire 23 is operated to be pushed
in the direction indicated by the arrow B, the locking
wire 23 is moved to be displaced from the front (a
connecting portion 14c side of the holding member
14) lock position P1 to the rear (a distal end side of
the holding member) release position P2. Then, the
locking wire 23 is constructed so as to be diametri-
cally contracted at an open end thereof against its
own resiliency, as shown by chain lines in Fig. 23,
along the internal surface of the rib 19 at the distal
ends of the holding portions 20. As the locking wire
23 is so moved to be displaced, the locking portions
23a of the locking wire 23 are separated away from
the hook portions 30 in the pins 29, respectively,
and the recess portions 25 on the locking wire 23
are allowed to be disposed so as to confront the
hook portions 30, respectively, whereby the en-
gagement between the locking wire 23 and the pins
29 at the two locking locations is released at one
time.

As shown in Figs. 20 to 22, an extended portion
14d is formed on the lower surface 14b of the hold-
ing member 14 at a position which confronts the
opening 22 in the connecting portion 14c of the
same holding member 14 in such a manner as to
extend inwardly. Two inverted angle-like elongate
engagement projections 26 are formed at positions
in the vicinity of an inner edge of the lower surface
14b of the extended portion 14d so as to be posi-
tioned on sides of the opening 22. In addition, an
elongate guide projection 27 acting as a guide
member is formed on the lower surface 14b at a po-
sition confronting the extended portion 14d so as to
intersect substantially at right angles with a direc-
tion in which the elongate engagement projections
26 extend. The direction in which the elongate guide
projection 27 extends conforms to the direction in
which side portions 24a of the U-shaped operating
portion 24 on the locking wire 23 extend and coin-
cides with the directions in which the operating por-
tion 24 is operated or the directions indicated by the
arrows A, B in Fig. 3.

Then, as shown by chain lines in Fig. 22, when
the locking wire 23 is moved to the rear release po-
sition P2 with the operating portion 24 being guided
by the elongate guide projection 27, part of the lock-
ing wire 23 is brought into engagement with the
elongate engagement projections 26 to thereby be
locked and held at the release position P2. In addi-
tion, when a portion of the extended portion 14d in
the vicinity of a rear end portion 14e thereof is lifte-
dup from this state so as to move the elongate en-
gagement projections 26 upwardly or the operating
portion 24 on the locking wire 23 is pushed down,
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the engagement between the locking wire 23 and
the elongate engagement projections 26 is re-
leased. The locking wire 23 is then moved and re-
turned from the rear release position P2 to the front
lock position P1 by virtue of its own resiliency.

Next, the operation of the air bag module
mounting structure constructed as described above
will be described below.

Firstly, in a case where the air bag module 28
is mounted on the core 11 of the steering wheel, as
shown in Fig. 1, the two pins 29 provided so as to
protrude from the lower surface of the air bag mod-
ule 28 are allowed to pass through the two passage
holes 18 formed in the holding member 14 which is
mounted on the core 11 of the steering wheel, re-
spectively. Then, the locking wire 23 disposed at the
lock position P1 on the lower surface of the holding
member 14 resiliently deforms within the respective
passage holes 18 in such a manner as to be press
withdrawn inwardly by the pins 29. Then, when the
pins 29 are allowed to pass through the passage
holes 18 to such an extent that the hook portions 30
therein come to confront the locking wire 23, the
locking portions 23a on the locking wire 23 are
brought into a resilient engagement with the hook
portions 30 from inside by virtue of its own resilien-
cy, whereby the air bag module 28 is locked and
held onto the steering wheel at the two locking lo-
cations. Thus, the air bag module 28 can be mount-
ed on the steering wheel easily and quickly through
a one-touch or single operation.

In addition, with the air bag module 28 being so
mounted, when the air bag module 28 needs to be
removed from the core 11 of the steering wheel for
replacement or the like the following operation will
be carried out. Namely, the operating portion 24 on
the locking wire 23 which is protruding forward
through the opening 22 in the holding member 14
to be in the lockable status is operated and changed
over so as tobe displaced rearward (in the direction
indicated by the arrow B). Then, the locking wire 23
is moved from the lock position P1 to the release
position P2 with the operating portion 24 being guid-
ed by the elongate guide projection 27 and is dia-
metrically contracted at the open end against its
own resiliency, whereby the engagement between
the locking portions 23a on the locking wire 23 and
the hook portions 30 in the pins 29 is released at
one time at the two locking locations, as shown by
chain lines in Fig. 23, and the locking wire 23 is now
disposed in the removable status where the air bag
module 28 can be removed from the steering wheel.
Moreover, as this occurs, the locking wire 23 is held
in the removable status through the engagement
with the elongate engagement projections 26 on the
extended portion 14d. Thus, being released from
the locked state through a one-touch or single op-
eration, the air bag module 28 can be removed from

the core 11 of the steering wheel easily and quickly.
Thus, according to this embodiment, the follow-

ing advantages can be obtained.
(17) According to the air bag module mounting
structure, the locking wire 23 is constituted by the
single continuous resilient metallic wire adapted to
be brought into engagement with the hook portions
30 in the plurality of pins 29. In addition, the locking
wire 23 is provided with the operating portion 24 for
operating the locking wire 23 so as to change it over
between the lockable status and the removable sta-
tus.

Thus, the engagement between the hook por-
tions 30 in the pins 29 on the air bag module side
and the locking wire 23 at the plurality of locking lo-
cations is released at one time by only moving the
locking wire 23 so as to displace it from the lockable
status to the removable status. As a result, the air
bag module 28 can be removed from the steering
wheel easily and quickly.
(18) According to the air bag module mounting
structure, the elongate guide projection 27 is pro-
vided on the holding member 14 in such a manner
as to extend in the directions in which the operating
portion 24 on the locking wire 23 is operated and to
be positioned between the side portions 24a of the
operating portion 24.

[0074] Thus, when the operating portion 24 is
changed over so as to move and displace the locking
wire 23, the operatingportion 24 is guided by the elon-
gate guide projection 27. As a result, the looseness of
the operating portion 24 is prevented, whereby the lock-
ing wire 23 can be displaced easily and smoothly. Con-
sequently, the locking wire 23 can be changed over be-
tween the lockable status and the removable status eas-
ily and smoothly for disposition thereat, whereby the air
bag module 28 can be mounted on and removed from
the steering wheel more easily and quickly.
[0075] Next, referring to Figs. 24 and 25, a thirteenth
embodiment of an air bag module mounting structure
according to the invention will be described below by
describing mainly portions which are different from the
first embodiment.
[0076] In the air bag module mounting structure ac-
cording to the twelfth embodiment, the locking wire 23
is described as a type in which the operating portion 24
is pushed back and forth relative to the holding member
14 so as to be changed over between the lockable status
and the removable status. In contrast this, as shown in
Figs. 24 and 25, in the air bag module mounting struc-
ture according to the second embodiment, a locking wire
41 acting as a locking body is described as a type in
which the locking wire is changed over between a lock-
able status and a removable status for disposition
thereat by rotating an operating portion 42 relative to a
holding member 43.
[0077] In addition, the holding member 43 is formed
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into substantially an annular shape, and cylindrical por-
tions 15 are formed at three positions such as positions
in the vicinity of one ends of both the side pieces 43a
and a position in the vicinity of the center of the connect-
ing portion 43b connecting the side pieces 43a to each
other on a front side as viewed in Fig. 24. That is, with
this holding member 43 being mounted on a core 11,
there are produced three passage holes 18 in the hold-
ing member 43. In this case, it is preferable to use an
air bag module 28 having three pins 29 formed on a bot-
tom of an air bag module 28.
[0078] An opening 44 formed in the connecting por-
tion 43b of the holding member 43 is formed longer in a
circumferential direction when compared with the open-
ing 22 in the holding member 14 of the twelfth embodi-
ment. Two elongate engagement projections 46, 47 are
formed at a predetermined interval on an upper surface
of a dislocation preventing portion 45 formed so as to
confront the opening 44 in such a manner as to extend
in a radial direction of the holding member 43.
[0079] The locking wire 41 is formed of a single con-
tinuous resilient metallic wire into substantially a circular
shape which is partially opened. When the locking wire
41 is mounted on holding portions 20 on the holding
member 43 so as to be disposed at a lock posi tion P1,
three lockingportions 41a formed at positions substan-
tially confronting the passage holes 18, respectively, are
disposed to extend over the respective passage holes
18 so as to intersect with axes of the passage holes 18.
[0080] In addition, an operating portion 42 bent into
substantially a T-shape is formed on the locking wire 41
at a portion confronting the opening 44 in the holding
member 43. With the locking wire 41 being mounted on
the holding member 43, the operating portion 42 is con-
structed so as to protrude forward through the opening
44. Then, when the locking wire 41 is disposed at the
lock position P1 (refer to Fig. 24) the operating portion
42 engages with one of the elongate engagement pro-
jections 46, whereby the locking wire 41 is adapted to
be held at the lock position P1. On the contrary, when
the operating portion 42 is rotated in a direction indicat-
ed by an arrow C in Fig. 24 so that the locking wire 41
is disposed at the release position P2 (refer to Fig. 25),
the operating portion 42 engages with the other elon-
gate engagement projection 47, whereby the locking
wire 41 is adapted to be held at the release position P2.
[0081] A elongate guide projection 48 as a guide
member isprovided along an inner circumferential edge
on a lower surface 43c of the connecting portion 43b of
the holding member 43 in such a manner as to extend
in operating (rotating) directions of the operating portion
42 along an upper bottom portion 42a of the operating
portion 42. Then, the operating portion 42 of the locking
wire 41 is operated so as to be rotated, the upper bottom
portion 42a of the locking wire 41 is allowed to slide over
the elongate engagement proj ection 48, whereby the
rotation of the operating portion 42 is guided when the
locking wire 41 is changed over between the lock posi-

tion P1 and the release position P2 for disposition
thereat.
[0082] In addition, with the air bag module 28 being
mounted on the core 11 of the steering wheel, when the
locking wire 41 is rotated from the lock position P1 to
the release position P2, the hook portions 30 in the pins
29 are separated away from the locking portions 41a
and are disposed so as to confront recess portions 25,
whereby the engagement between the locking portions
41a of the locking wire 41 and the hook portions 30 at
the three locking locations is released.
[0083] Next, the operation of the air bag module
mounting structure constructed as described above will
be described below.
[0084] Firstly, in a case where the air bag module 28
is mounted on the core 11 of the steering wheel, the lock-
ing wire 41 is disposed at the lock position P1 within the
holding member 43, and the operating portion 42 on the
locking wire 41 is brought into engagement with the
elongate engagement projection 46. In this status, as in
the case with the first embodiment, the three pins 29
provided on the bottom of the air bag module 28 in such
a manner as to protrude therefrom are allowed to pass
through the passage holes 18, so that the hook portions
30 in the pins 29 are brought into a resilient engagement
with the locking portions 41a of the locking wire 41, re-
spectively.
[0085] In contrast, when the air bag module 28 needs
to be removed from the core 11 of the steering wheel,
the operating portion 42 which protrudes forward
through the opening 44 in the holding member 43 is op-
erated so as to be rotated in the direction indicated by
the arrow shown in Fig. 24. As this occurs, the operating
portion 42 on the locking member 42 is operated to be
rotated until the operating portion 42 rides over the elon-
gate engagement proj ection 4 6 and the elongate en-
gagement proj ection 47. As this occurs, the rotation of
the operating portion is guided by the elongate guide
projection 48 on the holding member 43, whereby the
operating portion 42 and the elongate engagement pro-
jection 47 are brought into engagement with each other,
the locking wire 41 is changed over from the lock posi-
tion P1 to the release position P2 for disposition thereat
and held at the release position P2.
[0086] In this state, as shown in Fig. 25, the hook por-
tions 30 in the pins 29 are separated away from the lock-
ing portions 41a on the locking wire 41 at the respective
locking locations and is disposed so as to confront the
recess portions 25, whereby the engagement between
the locking portions 41a on the locking wire 41 and the
hook portions 30 in the pins 29 is released at one time
at the three locking locations. Thus, similarly to the first
embodiment, the air bag module 28 is released from the
locked status through a one-touch or single operation,
whereby the air bag module 28 can be removed easily
and quickly.
[0087] On the other hand, in a case where the air bag
module 28 is re-mounted on the core 11 of the steering
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wheel, firstly, the operating portion 42 on the locking wire
41 is operated so as to be rotated in an opposite direc-
tion to that used when the air bag module is removed.
Then, when the operating portion 42 is operated so as
to ride over the elongate engagement projection 47 and
then the elongate engagement projection 46, the oper-
ating portion 42 is eventually brought into engagement
with the elongate engagement projection 46, whereby
the locking wire 41 is held at the lock position P1. In this
state, as has been described before, the pins 29 on the
air bag module 28 are allowed to pass through the pas-
sage holes 18 in the holding member 43, respectively,
so that the locking wire 41 is brought into a resilient en-
gagement with the hook portions 30 in the pins 29.
[0088] Thus, according to this embodiment, in addi-
tion to advantage substantially similar to above set forth
of the twelfth embodiment, the following advantage can
be obtained.
[0089] According to this air bag module mounting
structure, the elongate guide projection 48 is provided
on the holding member 43 in such a manner as to extend
not only in the directions in which the operating portion
42 is operated but also along the upper bottom portion
42a of the operating portion 42.
[0090] Thus, when the operating portion 42 is operat-
ed and changed over so as to move the locking wire 41
so as to displace the same the operating portion 42 is
guided by the elongate guide projection 48. As a result,
the looseness of the operating portion 42 is prevented,
whereby the locking wire 41 can be displaced easily and
smoothly. Thus, the locking wire 41 can be changed
over between the lockable status and the removable
status easily and smoothly, whereby the air bag module
28 can be mounted on and dismounted from the steering
wheel more easily and quickly.
[0091] In addition, the respective embodiments which
have been described heretofore may be modified as will
be described below to embody the invention.
[0092] In the respective embodiments, the number of
locking locations where the locking wire 23, 41 is locked
to the hook portions 30 in the pins 29 may be changed
to, for example, five or greater.
[0093] In the respective embodiments, the locking
wire 23,41 may be divided into a plurality of portions,
and the engagement projection 26 or the elongate en-
gagement projections 43, 44 may be provided so as to
confront the plurality of divided portions of the locking
wire 23, 41.
[0094] In the first embodiment, the release portion 27
on the holding member 14 may be omitted. In this case,
in order to return the locking wire 23 disposed at the
release position P2 to the lock position P1, a tool such
as a screw driver needs to be used to move the locking
wire 23 so disposed in such a manner that the locking
portion 23a rides over the engagement projection 26.
However, this operation of so moving the locking wire
can be carried out in a state in which the air bag module
28 is removed from the core 11 of the steering wheel.

Consequently, the required moving operation can be
troublesome in no case.
[0095] In the respective embodiments, the hook por-
tions 30 in the pins 29 of the air bag module 28 may be
constructed to be brought into engagement with the
locking wire 23, 41 from inside.
[0096] In the fourth embodiment, instead of the pair
of hook portions 30 which come into engagement with
the locking portions 23a provided on both sides of the
locking portion 23 at the front thereof, as shown by chain
lines in Fig. 11, it may be constructed such that a single
hook portion 30 is provided so as to be brought into en-
gagement with the locking wire 23 at a position along
the front edge thereof, so that the air bag module 28 is
locked and held onto the core 11 of the steering wheel
at the three locking locations.
[0097] In the fifth to seventh embodiments, instead of
the single hook portion 30 which comes into engage-
ment with the locking portion 23a on the front edge of
the locking wire 23, as shown by chain lines in Figs. 12
to 14, it may be constructed such that a pair of hook
portions 30 is provided so as to be brought into engage-
ment with the locking wire 23 at the front on both sides
thereof, so that the air bag module 28 is locked and held
onto the core 11 of the steering wheel at the four locking
locations.
[0098] In the twelfth embodiment, the elongate guide
projection 27 is constructed so as to be provided on the
lower surface 14b of the extended portion 14d on the
connecting portion 14c of the holding member 14. How-
ever, the location where the elongate guide projection
27 is provided is not limited to the lower surface 14b.
For example, the elongate guide projection 27 may be
constructed so as to be provided on the upper surface
14f (refer to Fig. 20) of the holdingmember 14 at the dis-
location preventing portion 21.
[0099] In the twelfth and thirteenth embodiments, the
elongate guide projections 27, 48 are provided as a
guide member. On the contrary, instead of the elongate
guide projections 27, 48, one or a plurality of projections
may be provided. Note that in a case where a plurality
of projections are provided, it is desirable that projec-
tions are provided along the directions in which the op-
erating portions 24, 42 on the locking wires 23, 42 are
operated.
[0100] In the respective embodiments, the pins 29 are
provided on the bottom of the air bag module 28 in such
a manner as to protrude therefrom, and the passage
holes 18 are formed in the holding members 14, 43. In
contrast to this construction, pins may be provided on
the steering wheel main body in such a manner as to
protrude therefrom, and passage holes may be formed
in the bottom of the air bag module 28 through which
the pins on the steering wheel main body are allowed to
pass. In a case where such a structure is adopted, a
locking wire adapted to be brought into engagement
with the pins on the steering wheel main body is held
onto the air bag module.
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[0101] The present invention is constructed as has
been described heretofore, the invention can provide
the following advantages.
[0102] The removal of the air bag module can easily
be implemented while preventing the abrupt return of
the locking body to the lockable status.
[0103] Since the locking body is held in the removable
status when the air bag module is removed from the
steering wheel, the removal of the air bag module can
be implemented quickly and more easily.
[0104] When the air bag module is re-mounted on the
steering wheel, the air bag module can be re-mounted
quickly and easily.
[0105] The number of parts can be reduced. Moreo-
ver, when the air bag module is removed, the single lock-
ing body only has to be changed over to and displaced
at the removable status, whereby the removal of the air
bag module from the steering wheel can be implement-
ed more quickly and easily.
[0106] The engagement of the hook portions with the
locking body at the plurality of locking locations can be
released at one time. Consequently, the removal of the
air bag module can be carried out more quickly and eas-
ily.
[0107] The locking body can automatically be re-
turned to the lockable status by virtue of its own resil-
iency. Consequently, when the air bag module is re-
mounted on the steering wheel, the air bag module can
be mounted on the steering wheel more quickly and eas-
ily.
[0108] The changeover member can be constructed
with the simple construction without increasing the
number of parts.
[0109] The locking body can be held at the release
position in a more ensured fashion by brining the oper-
ating portion into engagement with the engagement por-
tion.
[0110] At least part of the plurality of passage holes
and changeover member can easily be formed in and
on the holding member formed of a synthetic resin or
the like. Then, the locking body can simply be mounted
on the core of the steering wheel via the holding mem-
ber.
[0111] The engagement of the hook portions with the
locking body at the plurality of locking locations can be
released at one time, whereby the air bag module can
easily be removed from the steering wheel.
[0112] The locking body is diametrically contracted or
expanded at the release position, whereby the engage-
ment between the hook portions and the locking body
at the plurality of locking locations can easily be re-
leased.
[0113] The recess portions on the locking body are
allowed to confront the hook portions, respectively, by
displacing the locking wire to the release position over
a small displacement distance, whereby the engage-
ment between the hook portions and the locking body
can easily be released.

[0114] The locking body can easily be displaced to the
release position by operating the operating portion.
[0115] The locking body can be held in the mounted
status in which the locking body confronts the respective
passage holes by the holding portions in an ensured
fashion. Then, when the hook portions in the pins are
brought into engagement with the locking body, respec-
tively, the locking body is separated away from the hold-
ing portions and is brought into a press engagement with
the hook portions by virtue of its own resiliency, whereby
the air bag module canbe locked andheld rigidly onto
the steering wheel.
[0116] The air bag module can be locked and held sta-
bly onto the steering wheel at three or more locking lo-
cations.
[0117] The plurality of passage holes can easily be
formed in the holding member formed froma synthetic
resin, and the locking body can simply be mounted on
the holding member.
[0118] When the locking body is operated so as to be
moved to the release position, the locking body is con-
tracted diametrically inwardly of the respective pins,
whereby the engagement between the locking body and
the respective hook portions can easily be released.
[0119] When the locking body is operated so as to be
moved to the release position, the locking body is con-
tracted diametrically outwardly of the respect pins,
whereby the engagement between the locking.body and
the respective hook portions can easily be released.
[0120] The engagement between the hook portions
and the locking body at the plurality of locking locations
can be released at one time, whereby the air bag module
can.easily be removed from the steering wheel.
[0121] When the locking wire is rotated to the release
position, the recess portions on the locking body are al-
lowed to confront the hook portions, whereby the en-
gagement between the hook portions and the locking
body can easily be released.
[0122] When the operating portion is operated, the
locking body can easily be rotated to the release posi-
tion.
[0123] The locking body can be held by the holding
portions in the mounted status where the locking body
is allowed to confront the respective passage holes in
an ensured fashion. Then, when the hook portions in the
pins are brought into engagement with the locking body,
respectively, the locking body is separated away from
the holding portions and is brought into a press engage-
ment with the hook portions, respectively, whereby the
air bag module can rigidly be locked and held onto the
steering wheel.
[0124] The air bag module can stably be locked and
held onto the steering wheel at three or more locking
locations.
[0125] The plurality of passage holes can easily be
formed in the holding member formed from the synthetic
resin or the like, and the locking body can simply be
mounted on the holding member.
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[0126] Not only can the engagement between the
hook portions and the locking body at the plurality of
locking locations be released at one time by only dis-
placing the locking body from the lockable status to the
removable status, but also the changeover operation of
the locking body between the lockable status and the
removable status can be performed easily and smooth-
ly. Thus, the air bag module can be mounted on and
removed from the steering wheel easily and smoothly.
[0127] Although the invention has been described in
its preferred form with a certain degree of particularity,
it is understood that the present disclosure of the pre-
ferred form can be changed in the details of construction
and in the combination and arrangement of parts without
departing from the scope of the invention as hereinafter
claimed.
[0128] Further, each feature or construction of the
aforementioned embodiments can be combined into the
possible. extent. Accordingly, the dependencies of the
claims are preliminary: It is explicitly stated that any
combinations of claimed features and/or of features de-
scribed in the description is intended to be claimed, if
appropriate in the course of the grant procedure.

Claims

1. An air bag module mounting structure for mounting
an air bag module on a steering wheel, comprising:

a plurality of pins (29) provided on one of said
air bag module (28) and said steering wheel
and each having a hook portion (30);
a plurality of passage holes (18) formed in the
other of said air bag module and said steering
wheel, said pins being inserted into and pass-
ing through said passage holes; and
a locking body (23, 41) engageable with said
hook portions of said pins inserted into said
passage holes to thereby lock said air bag mod-
ule to said steering wheel;

characterised in that the air bag module further
comprises

a changeover member (26) provided on at least
one of said air bag module, said steering wheel
and said locking body to regulate said locking
body and change a state between (i) a locked
state where said air bag module and said steer-
ing wheel are locked with each other and (ii) a
releasable state where said air bag module and
said steering wheel are allowed to be separat-
ed;

wherein said locking body (23, 41) comprises a sin-
gle continuous resilient wire, and an engagement
of said locking body with a plurality of said hook por-

tions (30) is released at one time by displacing said
locking body to a release position.

2. An air bag module mounting structure according to
claim 1, wherein said changeover member (26)
holds said locking body (23, 41) in said releasable
state when said air bag module is removed from
said steering wheel.

3. An air bag module mounting structure according to
claim 2, wherein said changeover member compris-
es return means (27) for returning said locking body
(23, 41) subject to said releasable state to said
locked state.

4. An air bag module mounting structure according to
claim 1, wherein said locking body (23, 41) is
formed into substantially a ring-like shape.

5. An air bag module mounting structure according to
claim 1, wherein said locking body (23, 41) is adapt-
ed to be released from an engagement with said
plurality of hook portions at one time.

6. An air bag module mounting structure according to
claim 1, wherein said locking body (23, 41) is
formed into substantially a ring-like shape which is
partially opened and is constructed so as to be di-
ametrically contracted or expanded against its own
resiliency in conjunction with a movement thereof
to said release position.

7. An air bag module mounting structure according to
claim 1, wherein a recess portion (25) is formed on
said locking body (23, 41) for releasing the engage-
ment of said locking body with said hook portions
(30) with said locking body being displaced to said
release position.

8. An air bag module mounting structure according to
claim 1, wherein an operating portion (24, 42) is pro-
vided on said locking body (23, 41) for displacing
said locking body to said release position.

9. An air bag module.mounting structure according to
claim 1, wherein said locking body (23, 41) is
formed into substantially a ring-like shape, and an
engagement of said locking body with said plurality
of hook portions (30) is released at one time by ro-
tating said locking body to a release position.

10. An air bag module mounting structure according to
claim 9, wherein recess portions (25) are formed on
said locking body (23, 41) for releasing the engage-
ment of said locking body with said hook portions
(30) with said locking body being rotated to said re-
lease position.
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11. An air bag module mounting structure according to
claim 9, wherein an operating portion (24, 42) is pro-
vided on said locking body (23, 41) for rotating said
locking body to said release position.

12. An air bag module mounting structure according to
claim 1, wherein said locking body (23, 41) has an
operating portion as said a changeover member,
and a guide member (48) is provided one of said air
bag module and said steering wheel main body for
guiding a displacement of said locking body be-
tween said locked state and said releasable state.

13. An air bag module mounting structure according to
claim 12, wherein one of said air bag module and
said steering wheel main body has said plurality of
passage holes and comprises a holding member
(14) for holding said locking body (23, 41), and
wherein said guide member is provided on said
holding member.

14. An air bag module mounting structure according to
claim 12, wherein said guide member (48) compris-
es a projection or an elongate projection disposed
in such a manner as to extend in a direction in which
said operating portion is operated.

15. An air bag module mounting structure according to
claim 14, wherein said locking body (23, 41) com-
prises a single continuous resilient wire, wherein
said operating portion (24, 42) is formed by bending
said resilient wire into substantially a U-shape, and
wherein said projection or elongate projection (48)
is disposed in such a manner as to extend between
extreme ends of an operation area of said operating
portion.

Patentansprüche

1. Struktur zum Einbau eines Airbagmoduls zum An-
bringen eines Airbagmoduls an einem Lenkrad,
enthaltend:

mehrere Stifte (29), die an dem Airbagmodul
(28) oder dem Lenkrad vorgesehen sind und je-
weils einen Hakenbereich (30) aufweisen;
mehrere Durchgangsbohrungen (18), die in
dem anderen Element aus dem Airbagmodul
und
dem Lenkrad gebildet sind, wobei die Stifte in
die Durchgangsbohrungen eingeführt werden
und durch sie passieren; und
einen Arretierkörper (23, 41), der mit den Ha-
kenbereichen der Stifte, die in die Durchgangs-
löcher eingeführt sind, in Eingriff zu bringen ist,
um dadurch das Airbagmodul an dem Lenkrad
zu arretieren;

dadurch gekennzeichnet, daß das Airbagmodul
ferner enthält:

ein Umschaltelement (26), das auf zumindest
entweder dem Airbagmodul, dem Lenkrad oder
dem Arretierkörper vorgesehen ist, um den Ar-
retierkörper einzustellen und einen Zustand zu
verändern zwischen (i) einem arretierten Zu-
stand, in dem das Airbagmodul und das Lenk-
rad miteinander arretiert sind, und (ii) einem
lösbaren Zustand, in dem das Airbagmodul und
das Lenkrad getrennt werden können;

wobei der Arretierkörper (23, 41) einen einzigen
kontinuierlichen elastischen Draht enthält, und ein
Eingriff des Arretierkörpers mit mehreren der Ha-
kenbereiche (30) gleichzeitig gelöst wird, indem der
Arretierkörper in eine Freigabeposition verschoben
wird.

2. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 1, wobei das Umschaltelement (26) den Ar-
retierkörper (23, 41) in dem lösbaren Zustand hält,
wenn das Airbagmodul von dem Lenkrad entfernt
ist.

3. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 2, wobei das Umschaltelement ein Rück-
stellmittel (27) enthält, um den Arretierkörper (23,
41), der in dem lösbaren Zustand ist, in den arre-
tierten Zustand zurückzubringen.

4. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 1, wobei der Arretierkörper (23, 41) in eine
im wesentlichen ringartige Gestalt geformt ist.

5. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 1, wobei der Arretierkörper (23, 41) dazu an-
gepaßt ist, aus einem Eingriff mit den mehreren Ha-
kenbereichen gleichzeitig gelöst zu werden.

6. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 1, wobei der Arretierkörper (23, 41) in eine
im wesentlichen ringartige Gestalt geformt ist, die
teilweise offen ist, und derart konstruiert ist, daß er
in Zusammenhang mit seiner Bewegung in die Frei-
gabeposition in Durchmesserrichtung gegen seine
eigene Elastizität zusammengedrückt oder aufge-
weitet wird.

7. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 1, wobei ein ausgesparter Bereich (25) auf
dem Arretierkörper (23, 41) gebildet ist, um den Ein-
griff des Arretierkörpers mit den Hakenbereichen
(30) zu lösen, wenn der Arretierkörper in die Frei-
gabeposition verschoben ist.

8. Struktur zum Einbau eines Airbagmoduls nach An-
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spruch 1, wobei ein Betätigungsbereich (24, 42) auf
dem Arretierkörper (23, 41) vorgesehen ist, um den
Arretierkörper in die Freigabeposition zu verschie-
ben.

9. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 1, wobei der Arretierkörper (23, 41) in eine
im wesentlichen ringartige Gestalt geformt ist und
ein Eingriff des Arretierkörpers mit den mehreren
Hakenbereichen (30) gleichzeitig gelöst wird, in-
dem der Arretierkörper in eine Freigabeposition ge-
dreht wird.

10. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 9, wobei ausgesparte Bereiche (25) auf dem
Arretierkörper (23, 41) geformt sind, um den Eingriff
des Arretierkörpers mit den Hakenbereichen (30)
zu lösen, wenn der Arretierkörper in die Freigabe-
position gedreht ist.

11. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 9, wobei ein Betätigungsbereich (24, 42) auf
dem Arretierkörper (23, 41) vorgesehen ist, um den
Arretierkörper in die Freigabeposition zu drehen.

12. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 1, wobei der Arretierkörper (23, 41) einen
Betätigungsbereich als Umschaltelement aufweist,
und ein Führungselement (48) auf entweder dem
Airbagmodul oder dem Lenkradhauptkörper vorge-
sehen ist, um eine Verschiebung des Arretierkör-
pers zwischen dem arretierten Zustand und dem
gelösten Zustand zu führen.

13. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 12, wobei entweder das Airbagmodul oder
der Lenkradhauptkörper die mehreren Durch-
gangslöcher aufweist und ein Halteelement (14)
enthält, um den Arretierkörper (23, 41) zu halten,
und wobei das Führungselement auf dem Halte-
element vorgesehen ist.

14. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 12, wobei das Führungselement (48) einen
Vorsprung oder einen länglichen Vorsprung enthält,
der derart vorgesehen ist, daß er sich in einer Rich-
tung erstreckt, in welcher der Betätigungsbereich
betätigt wird.

15. Struktur zum Einbau eines Airbagmoduls nach An-
spruch 14, wobei der Arretierkörper (23, 41) einen
einzigen kontinuierlichen elastischen Draht enthält,
wobei der Betätigungsbereich (24, 42) durch Bie-
gen des elastischen Drahts in eine im wesentlichen
U-Form gebildet ist, und wobei der Vorsprung oder
der längliche Vorsprung (48) derart angebracht ist,
daß er sich zwischen äußersten Enden eines Betä-
tigungsgebiets des Betätigungsbereichs erstreckt.

Revendications

1. Structure de montage pour un module de coussin
de sécurité gonflable adaptée pour monter un mo-
dule de coussin de sécurité gonflable sur un volant
de direction, ladite structure comprenant :

une pluralité de broches (29) prévues sur l'un
dudit module de coussin de sécurité gonflable
(28) et dudit volant de direction, et munies cha-
cune d'une portion formant crochet (30) ;
une pluralité de trous de passage (18) formés
dans l'autre dudit module de coussin de sécu-
rité gonflable et dudit volant de direction, lesdi-
tes broches étant insérées dans et passant à
travers lesdits trous de passage ; et
un corps de blocage (23, 41) susceptible de ve-
nir en prise avec lesdites portions formant cro-
chet desdites broches insérées dans lesdits
trous de passage pour bloquer de ce fait ledit
module de coussin de sécurité gonflable sur le-
dit volant de direction ;

caractérisée en ce que le module de coussin
de sécurité gonflable comprend en outre :

un dispositif de changement (26) prévu sur au
moins l'un dudit module de coussin de sécurité
gonflable, dudit volant de direction et dudit
corps de blocage dans le but de réguler ledit
corps de blocage et de modifier un état entre
(i) un état bloqué dans lequel le module de
coussin de sécurité gonflable et ledit volant de
direction sont bloqués l'un avec l'autre et (ii) un
état de déblocage dans lequel le module de
coussin de sécurité gonflable et ledit volant de
direction peuvent se séparer l'un de l'autre ;

dans laquelle ledit corps de blocage (23, 41)
comprend un fil résilient unique continu, et une mise
en prise dudit corps de blocage avec une pluralité
desdites portions formant crochet (30) est désen-
gagée à un certain moment en déplaçant ledit corps
de blocage sur la position de déblocage.

2. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 1, dans
laquelle ledit dispositif de changement (26) main-
tient ledit corps de blocage (23, 41) dans ledit état
de déblocage lorsque ledit module de coussin de
sécurité gonflable est retiré dudit volant de direc-
tion.

3. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 2, dans
laquelle ledit dispositif de changement comprend
des moyens de rappel (27) adaptés pour faire reve-
nir ledit corps de blocage (23, 41) soumis au dit état
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de déblocage dans l'état bloqué.

4. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 1, dans
laquelle ledit corps de blocage (23, 41) est réalisé
sensiblement sous la forme d'un anneau.

5. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 1, dans
laquelle ledit corps de blocage (23, 41) est adapté
pour être libéré à partir d'une mise en prise avec
ladite pluralité de portions formant crochet à un cer-
tain moment.

6. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 1, dans
laquelle ledit corps de blocage (23, 41) est réalisé
sensiblement sous la forme d'un anneau qui est
partiellement ouvert et qui est adapté de manière à
pouvoir se contracter et se dilater dans le sens de
son diamètre sous l'effet de sa propre résilience, en
conjonction avec un mouvement de celui-ci vers la-
dite position de déblocage.

7. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 1, dans
laquelle une portion en renforcement (25) est for-
mée sur ledit corps de blocage (23, 41) afin de libé-
rer ledit corps de blocage de la position de mise en
prise par rapport aux dites portions formant crochet
(30) lorsque ledit corps de blocage est déplacé vers
ladite position de déblocage.

8. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 1, dans
laquelle une partie de fonctionnement opérationnel-
le (24, 42) est prévue sur ledit corps de blocage (23,
41) afin de permettre le déplacement dudit corps de
blocage vers ladite position de déblocage.

9. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 1, dans
laquelle ledit corps de blocage (23, 41) est réalisé
sensiblement sous la forme d'un anneau, et une mi-
se en prise dudit corps de blocage avec lesdites
portions formant crochet (30) est désengagée à un
certain moment en faisant tourner ledit corps de blo-
cage vers une position de déblocage.

10. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 9, dans
laquelle lesdites portions en renforcement (25) sont
formées sur ledit corps de blocage (23, 41) afin de
libérer ledit corps de blocage de la position de mise
en prise par rapport aux dites portions formant cro-
chet (30) lorsque ledit corps de blocage est tourné
vers ladite position de déblocage.

11. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 9, dans
laquelle une partie de fonctionnement opérationnel-
le (24, 42) est prévue sur ledit corps de blocage (23,
41) afin de permettre la rotation dudit corps de blo-
cage vers ladite position de déblocage.

12. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 1, dans
laquelle ledit corps de blocage (23, 41) comprend
une partie de fonctionnement opérationnelle qui
agit en tant que ledit élément de changement, et un
élément de guidage (48) est prévu sur l'un dudit mo-
dule de coussin de sécurité gonflable et du corps
principal dudit volant de direction dans le but de gui-
der un déplacement dudit corps de blocage entre
ledit état bloqué et ledit état de déblocage.

13. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 12,
dans laquelle l'un dudit module de coussin de sé-
curité gonflable et dudit corps principal dudit volant
de direction comporte une pluralité de trous de pas-
sage et comprend un élément de maintien (14)
adapté pour maintenir ledit corps de blocage (23,
41), et dans laquelle ledit élément de guidage est
prévu sur ledit élément de maintien.

14. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 12,
dans laquelle ledit élément de guidage (48) com-
prend une projection ou une saillie allongée dispo-
sée de telle manière qu'elle se prolonge dans une
direction dans laquelle ladite partie de fonctionne-
ment opérationnelle est actionnée.

15. Structure de montage pour un module de coussin
de sécurité gonflable selon la revendication 14,
dans laquelle ledit corps de blocage (23, 41) com-
prend un fil résilient unique continu, dans laquelle
ladite partie de fonctionnement opérationnelle (24,
42) est formée en recourbant ledit fil résilient pour
lui donner sensiblement la forme d'un U, et dans
laquelle ladite projection ou saillie allongée (48) est
disposée de telle manière qu'elle se prolonge entre
les parties d'extrémité d'une zone opérationnelle de
ladite partie de fonctionnement opérationnelle.
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