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1. A steering wheel assembly comprising:

a steering wheel body including a mandrel, said
mandrel including a plurality of brackets, each of said
brackets having an opening therein,

an air bag device arranged at an upper portion
of said steering wheel body and including a bag holder,

horn switch mechanisms arranged between the
mandrel of the steering wheel body and the bag holder,
said switch mechanisms including a plurality of pairs of
upper and lower contact pieces, said upper and lower
contact pieces of each pair being vertically spaced from
each other in a first position and constructed and
arranged to contact each other in a second position to
actuate the horn, said bag holder including abutments

constructed and arranged to abut against surfaces of
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contacts of said upper contact pieces and including
mounting holes generally adjacent said openings in said
brackets,

a mounting fastener in each opening, each of
said mounting fasteners having e portion engaging with an
associated mounting hole to mount said bag holder with
respect to mandrel in such a manner that the bag holder
is restricted from moving upwardly with respect to the
brackets but capable of moving downwardly with respect to

the brackets.
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BACKGROUND OF THE INVENTION

The invention relates to a steering wheel
provided with an air bag device and, more particularly,
to a steering wheel in which horn switch mechanisms are
arranged between the air bag device and a steering wheel
body.

In the prior art, a steering wheel provided
with an air bag device and having horn switch mechanisms
arranged respectively between a mandrel of a steering
wheel body and a bag holder of the air bag device has
been known from Japanese Patent Unexamined Publication
No. 3-79471 (79471/1991).

The steering wheel disclosed in the above-
described publicaﬁion is such that either of upper and
lower contact pieces which form the horn switch mech-
anisms, that is, the lower contact pieces formed by the
mandrel of the steering wheel body, and the upper contact
pieces and the bag holders of the air bag device are
connected to each other by mounting screws.

The upper contact pieces connected to the bag
holder are biased upwardly by two coil springs, which
are interposed between the lower contact pieces and the
upper contact pieces, and spaced from the lower contact
pieces. A distance of the spacing between the upper and

lower contact pieces is restricted by restriction screws
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which are threaded into the lower contact pieces.

The coil springs and the restriction screws are
arranged such that the two contact pieces are prevented
from being energized by an insulation member. Further,
the pairs of upper and lower contact pieces are arranged
respectively on right and left sides of the steering
wheel.

In the steering wheel disclosed in the afore-
said publication, when the horn switch mechanisms are to
be operated, a pad of the air bag device is pushed down
to cause the upper contact pieces, which are connected to
the bag holder of the air bag device by the mounting
screws, to be moved downwardly against biasing forces of
the coil springs, so that electrical contacts thereof
come into contact with electrical contacts of the lower
contact pieces to operate the horn.

However, in the steering wheel disclosed in the
aforementioned publication, when the air bag of the air
bag device expands, the bag holder is moved downwardly at
an initial stage under the influence of a pressure upon
expansion. At the time of completion of expansion, the
bag holder will be moved upwardly by an inertia force
produced by the expansion of the air bag.

Specifically, at the beginning of the expansion
of the air bag, the bag holder is moved downwardly with
the result that the upper contact pieces come into
contact with the contacts of the lower contact pieces.

Since the lower contact pieces are provided by the
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mandrel, it is possible to easily ensure a structure
having a strength which sufficiently opposes the pressure
by which the bag holder is moved.

However, at the time of completion of the
expansion of the air bag, the bag holder will move
upwardly to produce a force which acts upon the upper
contact pieces, causing the upper contact pieces is
separate from the restriction screws (a force opposed
against the restriction screws). Thus, the upper contact
pieces are required to be of high strength.

Thus, in the prior-art steering wheel, a
strength of the upper contact pieces per se, the strength
of the restriction screws per se which restrict upward
movement of the upper contact pieces and a mounting
strength, with which the restriction screws are
threadedly engaged with the lower contact pieces must be
ensured. This disadvantageously limits the degree of

freedom in the design of the steering wheel mechanism.

SUMMARY OF THE INVENTION

The invention solves the above-described
problem, and an object of the invention is to provide a
steering wheel which improves the degree of freedom in

design of horn switch mechanisms arranged between an air

bag device and a steering wheel body.
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According to the invention, there is provided a stecring wheel assembly comprising:

a stecring wheel body including a mandrel, said mandrel including a plurality of
brackets, each of said brackets having an opening therein,

an air bag device arranged at an upper portion of said steering wheel body and
including a bag holder,

hom switch mechanisms arranged between the mandrel of the steering wheel body and
the bag holder, said switch mechanisms including a plurality of pairs of upper and lower
contact pieces, said upper and lower contact pieces of each pair being vertically spaced from
each other in a first position and constructed and arranged to contact each other in a second
position to actuate the hom, said bag holder including abutments constructed and arranged to
abut against surfaces of contacts of said upper contact pieces and including mounting holes
generally adjacent said openings in said brackets,

a mounting fastener in each opening, cach of said mounting fasteners having a portion
engaging with an associated mounting hole to mount said bag holder with respect to mandrel
in such a manner that the bag holder is restricted from moving upwardly with respect to the

brackets but capable of moving downwardly with respect to the brackets.

Preferably, each of said upper contact pieces has a C-shape, is made of a metal plate
spring and is insulatingly arranged on the mandrel, and cach of said lower contact pieces is
arranged on the mandrel into contact therewith,

wherein said bag holder is made of a metal having electric conductivity, and

one pole side of a horn operating circuit is connected to one of said upper contact

pieces, the other pole side of the horn operating circuit being connected to said mandrel.

Preferably, each of said brackets has a channel therein defining said opening, said

channel being open at one end thereof permitting said bag holder to move downwardly.

In the steering wheel of the invention, what is retained by the mandrel is a bag holder

of the air bag device and is not the upper contact picces of the hom switch mechanisms as in

30 the conventional arrangement, so that when the bag hoilder moves upwardly, the mounting
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screws interfere with the engaging members of the mandrel to restrict the upward movement
of the bag holder. Accordingly, the structuie of the invention takes into consideration a
strength of a connection, by which the bag holder is connected to the mandrel. Thus, it is not
necessary to take into consideration a strength of the horn switch mechanism, so that it is

S possible to improve the degree of freedom in the design of the horn switch mechanism.

In the case where the bag holder moves.
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downwardly at an initial stage of expansion of the air
bag, the abutments of the bag holder pushes down the
contacts of the upper contact pieces of the horn switch
mechanism to cause the contacts of the upper contact
pieces to come into contact with the contacts of the
lower contact pieces. The lower contact pieces are
supported by the mandrel to be restricted in downward
movement, so that it is not necessary to take into
consideration the strength of the horn switch mechanism
in designing the assembly. Moreover, the bag holder is
capable of moving downwardly without causing the mounting
screws to interfere with openings in the engaging members
of the mandrel, which members restrict the mounting
screws. The bag holder thus moves downwardly without
hindrance.

Accordingly, in the steering wheel according to
the invention, it is possible to improve the degree of
freedom in the design of the horn switch mechanisms
arranged between the air bag device and the steering
wheel body.

The steering wheel is such that each of the
upper contact pieces has a C-shape made of a metal plate
spring and is insulatingly arranged on the mandrel, and
each of the lewer contact pieces is arranged on the
mandrel into contact therewith. The bag holder is made
of a metal having electric conductivity, one pole side of
the horn operating circuit is connected to one of the

upper contact pieces, and the other pole side of the horn
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operating circuit is connected to the mandrel. Thus, the
steering wheel provides the following functions and
effects.

Specifically, even if one or more of the
plurality of the upper contact pieces is not directly
connected to the one pole of the horn operating circuit,
each of the upper contact pieces abuts against the bag
holder. Accordingly, one or more of the upper contact
pieces is connected to the one pole of the horn operating
circuit through the bag holder whereby it becomes
unnecessary to connect the lead wire, which is connected
to the one pole of the horn operating circuit, to all of
the upper contact pieces. It is possible to reduce the
assembling man-hours of the steering wheel and the number
of the constitutional parts.

Moreover, in the steering wheel, in which the
insulating plates for holding the upper contact pieces
are fixed to the mandrel, and the engaging legs and the
engaging holes adapted to engage with each other in the
vertical direction are provided respectively on the
insulating plates and in the bag holder, a work for
threadedly engaging the mounting screws with the mounting
holes in the bag holder can be performed easily after the
engaging legs are engaged respectively with the engaging
holes so that the bag holder is engaged with the
insulating plates to be temporarily fastened thereto.
Furthermore, downward movement of the bag holder during

the operation of the horn is guided by the engaging legs
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to enable smooth operation of the horn.

DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a steering wheel
according to an embodiment of the invention with certain
parts thereof omitted for clarity of illustration;

Fig. 2 is an enlarged, partial cross-sectional
view, taken along the line II - II in Fig. 1;

Fig. 3 is an enlarged, partial cross-sectional
view, taken along the line III - III in Fig. 1;

Fig. 4 is an exploded perspective view showing
a horn switch mechanism of the steering wheel of Fig. 1;

Fig. 5 is a sectional view of another embodi-
ment of a steering wheel showing a position corresponding
to that shown Fig. 2;

Fig. 6 is a sectional view of the steering
wheel of Fig. 5 showing a position corresponding to Fig.
3; and

Fig. 7 is an exploded perspective view showing

a horn switch mechanism of the steering wheel of Fig. 5.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
An embodiment of the invention will hereunder
be described with reference to the accompanying drawings.
As shown in Figs. 1 to 3, a steering wheel Wl
according to the embodiment is constructed such that an
air bag device 10 is arranged at an upper part of a

steering wheel body 1. Horn switch mechanisms 20 are
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arranged respectively between a mandrel 2 of the steering
wheel body 1 and a bag holder 15 of the air bag device
10.

The steering wheel body 1 comprises the mandrel
2 formed, by die casting, from an aluminum alloy or the
like, a covering layer 6 made of synthetic resin for
covering predetermined parts of the mandrel 2, and a
lower cover 7 for covering lower parts of the mandrel.
The mandrel 2 comprises a boss mandrel 3 at a center
thereof, an annular ring mandrel 5 and four spoke
mandrels 4 which connect the boss mandrel 3 and the ring
mandrel 5 to each other.

The spoke mandrels 4 are formed at the left and
right sides thereof with supports 4a which connect the
front and rear spoke mandrels 4 to each other. 1In this
connection, the mandrel 2 is laterally symmetric.

As shown in Figs. 1, 2 and 4, each of the
supports 4a is formed at an outer edge thereof with a
bracket 4b which extends cobliquely outwardly. The
bracket 4b is formed with an opening 4d, and is provided
at an upper end thereof with an engaging member or rod 4c
which extends generally horizontally. Moreover, each of
the supports 4a is formed, a longitudinal direction, with
through holes 4e and 4f which extend in a vertical
direction (Fig. 3).

The air bag device 10 comprises a sack-like air
bag 11 adapted to be folded up for storage, an inflator

12 for supplying expansion gas to the air bag 11, a pad
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14 for covering the folded-up air bag 11, and the bag
holder 15 for supporting the air bag 11, the inflator 12
and the pad 14.

The air bag 11 and the inflator 12 are retained
to the bag holder 15 in such a manner that bolts (not
shown) which extend from an annular retainer 13 are
inserted through a peripheral edge of an opening lla of
the air bag 11, a bottom wall 16 of the bag holder 15 and
a flange 12c of the inflator 12 to be threaded into
respective nuts.

Further, the pad 14 is retained to the bag
holder 15 in such a manner that rivets (not shown) are
utilized to fasten a side wall l4a of the pad 14 to a
side wall 17 of the bag holder 15.

The bag holder 15 is provided with a
rectangular bottom wall 16 and the side wall 17 which
extends upwardly from a peripheral edge of the bottom
wall 16, and is formed by a metal plate having electric
conductivity.

An insertion hole 1l6a, through which an
inflator body 12a provided with a gas discharge hole 12b
of the inflator 12, is defined at a center of the bottom
wall 16. Moreover, engaging holes 16b extend vertically
through the bottom wall 16, in pairs, in the vicinity of
the left and right both sides thereof. Mounting holes
17a to which nuts 18 are respectively secured are formed
respectively at the left and right portions of the side

wall 17. In this connection, the mounting hole 17a is
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positioned such that, under a condition in which the horn
switch mechanism 20 is not operated (under a condition in
which contacts 2le of upper contact pieces 21 to be
described subsequently, are not in contact with contacts
22e of lower contact pieces 22), a mounting fastener or
screw 27 adapted to be threadedly engaged with the
mounting hole 17a can be arranged below the engaging rod
4c on the bracket 4b of the spoke mandrel 4.

The horn switch mechanisms 20 are constructed
such that the pair of upper contact pieces 21 and the
pair of lower contact pieces 22, which have the contacts
2le and 22e opposed against each other in the vertical
direction, are arranged at four locations in the vicinity
of front and rear edges of the supports 4a on the respec-
tive spoke mandrel 4. 1In this connection, the four sets
of upper and lower contact pieces 21 and 22, respec-
tively, are of the same shape or configuration. Further,
the four sets of upper and lower contact pieces 21 and 22
are symmetrically arranged on the left and right portions
of the steering wheel Wl.

Each of the upper contact pieces 21 is of a C-
shaped construction comprising a base 2la and a movable
part 21d extending obliquely upwardly from an end of the
base 2la. An engaging leg 21b which extends downwardly
is provided on the base 2la. The engaging leg 21b is
formed with a cutout 2l1c which is adapted to be engaged
with the peripheral edge of an associated through hole

23¢ in an insulating plate 23, described in more detail

e a - A
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below. The movable part 21d is formed at an upper part
thereof with the contact 2le, and is formed at an upper
end thereof with a bent portion 21f. The bent portion
21f has a configuration which corresponds to an external
profile of a connection between the bottom wall 16 and
the side wall 17 of the bag holder 15. In this connec-
tion, a portion of the bag holder 15 against which the
bent portion 21f abuts forms an abutment 16c of the bag
holder 15.

Each of the lower contact pieces 22 is provided
with a base 22a and a bent portion 22d which extends
upwardly from an end of the base 22a. An upper bent part
of the bent portion 22d serves as the contact 22e. The
base 22a is provided with an engaging leg 22b which
extends downwardly therefrom. The engaging leg 22b is
formed with a cutout 22c which is adapted to be engaged
with a peripheral edge of an associated through hole 23d
in the insulating plate 23, the function of which will be
described below.

Each of the insulating plates 23, made of
synthetic resin, is arranged between the upper and lower
contact pieces 21 and 22 and the support 4a of the spoke
mandrel 4. The insulating plates 23 are arranged
symmetrically, in the lateral direction of the steering
wheel W1. Bach of the insulating plates 23 is provided
with a rectangular base 23a which is substantially the
same in shape or configuration as the support 4a.

Engaging pawls 23b which extend downwardly from the base
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23a are formed respectively in the lateral edge of the
base 23a. These engaging pawls 23b are adapted to be
engaged with the support 4ad, and serve to fix the
associated insulating plate 23 to the support 4a.
Moreover, the base 23a is formed with the through holes
23c and 23c, in pairs, in the vicinity of the front and
rear edges thereof. The through holes 23c are formed at
positions which correspond respectively with the through
holes 4e when the engaging pawls 23b are used to fix the
insulating plate 23 to the support 4a. The peripheral
edges of the pawls 23b serve to latch the cutouts 21c of
the respective upper contact pieces 21. The through
holes 23d are formed at positions which correspond
respectively with the through holes 4f, and peripheral
edges thereof serve to latch the cutouts 22c¢ of the
respective lower contact pieces 22.

In connection with the above, when the cutouts
21c and 22c¢c of the engaging legs 21b and 22b are used to
engage the upper contact pieces 21 and the lower contact
pieces 22 with the insulating plate 23 and, thereafter,
the engaging pawls 23b are used to fix the insulating
plate 23 to the support 4a, the engaging legs 21b of the
respective upper contact pieces 21 do not contact with
the support 4a through the respective through holes 4e.
On the other hand, when the insulating plate 23 is rixed
to the support 4a, the engaging legs 22b of the lower
contact pieces 22 come into contact with inner peripheral

surfaces of the through-holes 4f in the support 4a.
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After the insulating plate 23 has been fixed to the
support 4a, a rivet 25 is used to connect a lead wire 24,
which is electrically connected to a positive electrode
side of a horn operating circuit, to the engaging leg 21b
of the one upper contact piece 21. Incidentally, a
negative electrode side of the horn operating circuit is
electrically connected to the mandrel 2.

Furthermore, the insulating plate 23 is formed
in the vicinity of the respective through holes 23d with
support projections 23e which project upwardly. The
support projections 23e support, respectively, the
contacts 22e of the respective lower contact pieces 22.

Further, the insulating plate 23 is provided in
the vicinity of arrangement parts of the engaging pawls
23b with two engaging legs 23f which project upwardly.
These engaging legs 23f are inserted respectively into
and are engaged respectively with, the engaging holes 16b
in the bag holder 15.

The mounting fastener is the form of a screw 27
is threadedly engaged with the mounting hole 17a in the
bag holder 15 and comprises a head 27a and a shank 27c
which extends from the head 27a. The shank 27c has a
large-diameter portion 27d and a small-diameter portion
27e having a male thread formed thereon. The small-
diameter portion 27e¢ may be threadedly engaged with a nut
18 of the mounting hole 17a. The large-diameter portion
27d interferes with a lower surface of the engaging rod

4c on the bracket 4b of the mandrel 4 through a holder 28
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when the mounting screw 27 is threadedly engaged with the
mounting hole 17a.

The holder 28 is preferably of an insulating
synthetic resin and comprises a mounting base 28a
provided with an engaging hook 28b adapted to hang on an
upper edge of an inward surface of the engaging rod 4c,
and adapted to be engaged with the lower surface of the
engaging rod 4c and a temporary fastening tube 28d in the
form of a semi-cylinder which projects from an outer
peripheral edge of the mounting base 28a. The temporary
fastening tube 28d is formed at an inner peripheral
surface thereof with a groove 28e which can temporarily
fasten the head 27a of the mounting screw 27 without
having the small-diameter part 27e projecting from an
inner surface of the bracket 4b.

Assembling of the steering wheel W1 according
to the embodiment will be described with reference to
Figs. 1-4. First, the cutouts 2lc and 22c are engaged
respectively with the predetermined through holes 23c and
23d to fix the upper and lower contact pieces 21 and 22
to the insulating plate 23. The engaging pawls 23b are
engaged with the support 4a to fix the insulating plate
23 to the support 4a. Subsequently, the lead wire 24 is
connected to the engaging leg 21b of the predetermined
upper contact piece 21.

The connection 16c of the bag holder 15 in the
previously assembled air bag device 10 abuts against the

upper surfaces of the contacts 2le of the respective
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upper contact pieces 21 in the horn switch mechanisms 20,
and the engaging legs 23f of the respective insulating
plates 23 are inserted into and engaged with the engaging
holes 16b in the bag holder 15.

Subsequently, the mounting screws 27, having
been temporarily fastened to the holders 28, are pressed
inwardly and are disengaged from the holders 28 to have
the small-diameter portions 27e threadedly engaged with
the mounting holes 17a in the bag holder 15, thereby
permitting the air bag device 10 to the mounted on the
mandrel 2.

In this connection, prior to mounting of the
air bag device 10, the boss mandrel 3 is used to connect
the steering wheel body 1 to a steering shaft (not shown)
of the vehicle.

In the steering wheel W1 having been mounted on
the vehicleé in this manner, if the pad 14 of the air bag
device 10 is pressed upon operation of the horn, the bag
holder 15 of the air bag device 10 causes the contacts
2le of the respective upper contact pieces 21 to contact
respectively with the contacts 22e of the respective
lower contact pieces 22 through the abutments l6c, as
indicated by a two-dot-and-chain line in Fig. 3. Thus,
the horn is operated.

In connection with the above, upon downward
movement of the air bag device 10, the mounting screws 27
also move downwardly. However, since the opening 4d is

formed below the engaging rod 4c of the respective
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bracket 4b, and the holder 28 having been latched on the
bracket 4b also opens a lower part of the temporary
fastened tube 28d, the respective mounting screw 27 can
move downwardly without interfering with the bracket 4b
and the holder 28.

Moreover, since the engaging legs 23f which
extend vertically from the insulating plate 23 fixed to
the mandrel 2 are inserted respectively through the
engaging holes 16b in the bag holder 15 and the abutments
16c of the bag holder 15 abut against the bent portions
21f of the respective upper contact pieces 21, the air
bag device 10 smoothly moves downwardly upon operation of
the horn without moving in the horizontal direction.

when the air bag device 10 is operated and the
air bag 1 is expanded, the horn button 15 is pressed
downwardly at an initial stage. Accordingly, in a
similar manner to the operation of the horn, the contacts
2le of the respective upper contact pieces 21 abut
respectively against the contacts 22e of the respective
lower contact pieces 22, so that the bag holder abutments
16c are supported by the supports 4a of the mandrel 4.
Thus, the bag holder 15 is firmly supported.

Subsequently, at the time of completion of the
expansion of the air bag 11, the bag holder 15 is pulled
upwardly by the inertia force of the air bag 11.

However, the bag holder 15 is restricted by the engaging
rods 4c¢ of the brackets 4b through the mounting screws 27

and the holders 28. Thus, the bag holder 15 is firmly
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supported.

Accordingly, in the steering wheel W1 according
to the embodiment, even if the bag holder 15 of the air
bag device 10 moves upwardly at the time of completion of
the expansion of the air bag 11, the bag holder 15 is
restricted by the spoke mandrel 4. Thus, the horn switch
mechanisms in the invention are not connected to the
mandrel as in the conventional device, thus no consider-
ation may be paid to the strength of the horn switch
mechanisms 20. Accordingly, it is possible to improve
the degree of freedom in the design of the horn switch
mechanisms 20.

Moreover, in the steering wheel W1 according to
the embodiment, even if the upper contact pieces 21(B),
21(C) and 21(D) (see Fig. 1) of the four upper contact
pieces 21 are not directly connected to one pole of the
horn operating circuit, the respective upper contact
pieces 21 abut against the bag holder 15. Thus, the
upper contact pieces 21(B), 21(C) and 21(D) are conducted
to the positive pole of the horn operating circuit
through the bag holder 15. Thus, when the lead wire 24
connected to the one pole of the horn operating circuit
is connected to the one upper contact piece 21(A), the
lead wire 24 is not required to be connected to the other
upper contact pieces 21(B), 21(C) and 21(D). Therefore,
it is possible to reduce assembling man-hours and the
number of constitutional parts of the steering wheel W1.

Furthermore, in the steering wheel W1 according
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to the embodiment, the insulating plates 23 for holding
the upper contact pieces 21 are fixed onto the supports
4a of the mandrel 4, and the engaging legs 23f and the
engaging holes 16b which are engaged respectively with
each other in the vertical direction are provided
respectively on the insulating plates 23 and in the bag
holder 15. Accordingly, upon assembly of the steering
wheel W1, the engaging legs 23f are engaged respectively
with the engaging holes 16b so that the bag holder 15 is
temporarily fastened to the insulating plates 23. Thus,
it is possible to easily perform a work in threading the

mounting screws 27 into the mounting holes 17a in the bag

holder 15. Further, upon downward movement of the bag

holder 15 at the time of the operation of the horn, the
engaging legs 23f guide the downward movement. Thus, it
is possible to operate the horn smoothly.

In connection with the above, in the steering
wheel W1 according to the embodiment, the engaging rods 4c
on the mandrel 4 against which the mounting screws 27
threadedly engaged with the mounting holes 17a in the bag
holder 15 abut are arranged at the upper edges of the
openings 4d which are opened at the lower portions
thereof. However, the opening 4d may be an elongated
hole which is formed in an obliquely extending portion of
the bracket 4b, and of which an upper edge serves as the
engaging rod 4c.

Although the steering wheel W1l illustrated

and described for the above embodiment has the bag
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holder 15 provided with the engaging holes 16b, and

the insulating plate 23 provided with the engaging legs
23f, the arrangement may be reversed as seen in a
steering wheel W2 shown in Figs. 5 to 7.

Horn switch mechanisms 30 of a steering wheel
W2 are constructed similar to the horn switch mechanisms
20, such that a pair of upper contact pieces 31 and a
pair of lower contact pieces 32 which have contacts 3le
and 32e opposed against each other in the vertical
direction are arranged at four locations in the vicinity
of front and rear edges of the supports 4a on the four
spoke mandrel 4. In this connection, the four sets of
upper and lower contact pieces 31 and 32, respectively,
are the same in shape or configuration. Further, the
four sets of upper and lower contact pieces 31 and 32 are
symmetrically arranged on the left and right portions of
the steering wheel W2. 1In addition, in the steering
wheel W2, the mandrel 2 of the steering wheel body 1 is
substantially the same as that of the steering wheel W1,
but has a construction in which fitting projections 4g
are formed instead of the through holes 4e and 4f in the
two supports 4a.

Each of the upper contact pieces 31 is of a C-
shaped construction comprising a base 3la and a movable
part 31d extending obliquely upwardly from an end of the
base 3la. An engaging leg 31b which extends downwardly
is provided on the base 3la. The engaging leg 31b is

formed with a cutout 31c which is adapted to be engaged
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with the peripheral edge of an associated through hole
33c in an insulating plate 33 to be described below. The
movable part 31d is formed at its upper part with the
contact 3le, and is formed at the upper end thereof

with a bent portion 31f which corresponds to an external
profile of a connection between the bottom wall 16 and
the side wall 17 of the bag holder 15, and abuts against
an abutment 16c of the bag holder 15.

Each of the lower contact pieces 32 is provided
with a base 32a and a bent portion 32c which extends
upwardly from an end of the base 32a. An upper bent part
of the bent portion 32c serves as the contact 32e. The
base 32a is provided with a pair of cutouts 32b which are
opened at their center and extend upwardly. Inserted
into these cutouts 32b are the fitting projections 4g
which are formed in the supports 4a on the respective
spoke mandrel 4. The bent portion 32c is formed with a
cutout 32d which is adapted to be engaged with a peri-
pheral edge of an insulating plate engaging hole 33f for
mounting the lower contact piece 32 on the insulating
plate 33.

Each of the insulating plates 33, preferably
made of synthetic resin, is arranged between the upper
and lower contact pieces 31 and 32 and the support 4a of
the spoke mandrel 4. The insulating plates 33 are
arranged symmetrically in a lateral direction of the
steering wheel W2. Each of the insulating plates 33 is

provided with a rectangular base 33a which is substan-
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tially the same in shape as the support 4a. An engaging
pawl 33b which extends downwardly is formed in one edge
of the base 33a, and a cover 33i is formed in the other
edge of the base 33a. The engaging pawl 33b is adapted
to be engaged with the support 4a. The cover 33i is
adapted to fit in and engage with a bracket 4b of the
support 4a so as to cover the inner peripheral surface of
an opening 4d in the bracket 4b. Formed on the inner
peripheral edge of an opening 33j is an engaging hook 33k
which is adapted to engage with the inner peripheral edge
of the opening 4d in the bracket 4b. The insulating
plate 33 is fixed on the support 4a through engagement
between the engaging pawl 33b and the engaging hook 33k.
Moreover, the base 33a is formed with the through holes
33c and 33d two apiece in the vicinity of the front and
rear edges thereof. The through holes 33c are formed at
positions which are respectively away from the support 4a
when the engaging pawls 33b and the engaging hooks 33k on
the covers 33i are used to fix the insulating plate 33 to
the support 4a. The through holes 33d are formed at
positions which correspond respectively with the fitting
projections 4g when the insulating plate 33 is fixed to
the support 4a, as described above. Also formed on the
insulating plate 33 are support projections 33e, each of
which extends upwardly in the vicinity of each through
hole 33d. The support projection 33e serves to support
the contact 32e of the lower contact piece 32. An

engaging hole 33f is formed in the support projection 33e
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at a position close to the through hole 33d to engage
with the cutout 32d of the lower contact piece 32.

In connection with the above, when the cutouts
31c and 32d of the engaging legs 31b and the bent por-
tions 32c are used to engage the upper contact pieces 31
and the lower contact pieces 32 with the insulating plate
33 and, thereafter, the engaging pawls 33b and the
engaging hooks 33k of the cover 33i are used to fix the
insulating plate 33 to the support 4a, the engaging legs
31b of the respective upper contact pieces 31 do not
contact with the support 4a depending upon the positions
of the respective through holes 33c. On the other hand,
the pair of cutouts 32b of the respective lower contact
pieces 32 are inserted over the fitting projections 4g of
the support 4a to come into contact with the fitting
projections 4g and 4h. After the insulating plate 33 has
been fixed to the support 4a, a terminal 34a is used to
connect a lead wire 34, which is electrically connected
to a positive electrode side of the horn operating
circuit, to the engaging leg 31b of the one upper contact
piece 31. Incidentally, a negative electrode side of the
horn operating circuit is electrically connected to the
mandrel 2.

Furthermore, the insulating plate 33 is formed
in the vicinity of the respective cutouts 33b with
mounting bosses 33g which are provided with engaging
holes 33h and project upwardly. These engaging holes 33h

engage with engaging legs 29a which are provided in the
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bag holder 15 to and project through the through holes
16d. Each engaging leg 29a projects, in this embodiment,
from a cover member 29 covering the positions where the
nuts 18 are located. The cover member 29 is made of
synthetic resin, and made integral with the bag holder 15
by engaging an engaging leg (not shown) with an engaging
hole formed in a predetermined position of the bag holder
15.

When the insulating plate 33 is injection
molded, the cover 33i is molded to be plate-shaped along
the base 33a. When the cover 33i is fixed to the support
4a, it is assembled on the bracket 4b of the support 4a
by bending upright from the base 33a.

Assembling of the steering wheel WZ of the
above disclosed embodiment will be described. First, the
upper and lower contact pieces 31 and 32 are mounted on
the respective insulating plates 33 to fix them to the
support 4a. Subsequently, the lead wire 34 is connected
to the engaging ieg 31b of the predetermined upper
contact piece 31.

Thereafter, the boss mandrel 3 is used to
connect the steering wheel body 1 to a steering shaft
(not shown). Then, the abutment 16c of the bag holder 15
in the previousiy assembled air bag device 10 is made to
abut against the upper surface of the contacts 3le of the
respective upper contact pieces in the horn switch mech-
anisms 30, and the respective engaging legs 29a of the

bag holder 15 are inserted into and éngaged with the
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engaging holes 33h of the respective insulating plates 33

in the respective bag holder 15. 1In addition, the

mounting screws 27 are threaded into the mounting holes

-17a in the bag holder 15 through the openings 33},

thereby permitting the air bag device 10 to be mounted on

the mandrel 2, and assembling the steering wheel W2.

In the steering wheel W2, if the pad 14 is

pressed, the bag holder 15 causes the contacts 3le of

the respective upper contact pieces 31 to contact

respectively with the contacts 32e of the respective

lower contact

pieces 32 through the abutment 16c, as

indicated by a two-dot-and-chain line in Fig. 6 so that

the horn can be operated. At this moment, the respective

engaging legs

29a prevent undesired movement to allow

smooth operation.

When the air bag device 10 is operated, the bag

holder 15 is pressed downwardly at an initial stage.

Accordingly, in a similar manner to the operation of the

horn, the bag

holder is firmly supported by the support

4a of the mandrel 4. At the time of completion of infla-~

tion, the bag
engaging rods
screws 2? and

The
effect as the

abuts against

holder 15 is firmly supported by the

4c of the brackets 4b through the mounting
the cover 33i.

steering wheel W2 can attain the same
steering wheel W1 because the bag holder 15

the respective upper contact pieces 31, and

it is sufficient to connect the lead wire 34 to only one

of the upper contact pieces 31.
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Furthermore, in this steering wheel W2, since
the insulating plate 33 is shaped to integrally connect
the holder 28 to the insulating plate 33, it is possible
to reduce the number of components by one as comparing
with the steering wheel Wl. Moreover, since the respec-
tive contact pieces 32 are made to come into contact with
the mandrel 4 by fitting the fitting projections 4g in
the cutouts 32b, the conduction can be stabled to the
negative electrode side of the horn operating circuit of
the respective lower contact pieces 32.

While the invention has been described in
connection with what is presently considered to be the
most practical and preferred embodiments, it is under-
stood that the invention is not limited to the disclosed
embodiments; but, on the contrary, is intended to cover
various modifications and equivalent arrangements
included within the spirit and scope of the appended

claims.
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THE CLAIMS DEPINING THE INVENTION ARIN AS FOLLOWS:

1. A steering wheel assembly comprising:

a steering wheel body including a mandrel, said
mandrel including a plurality of brackets, each of said
brackets having an opening therein,

an air bag device arranged at an upper portion
of said steering wheel body and including a bag holder,

‘horn switch mechanisms arranged between the
mandrel of the steering wheel body and the bag holder,
said switch mechanisms including a plurality of pairs of
upper and lower contact pieces, said upper and lower
contact pieces of each pair being vertically spaced from
each other in a first position and constructed and
arranged to contact each other in a second position to
actuate the horn, said bag holder including abutments
constructed and arranged to abut against surfaces of
contacts of said upper contact pieces and including
mounting holes generally adjacent said openings in said
brackets,

a mounting fastener in each opening, each of
said mounting fasteners having a portion engaging with an
associated mounting hole to mount said bag holder with
respect to mandrel in such a manner that the bag holder
is restricted from moving upwardly with respect to the
brackets but capable of moving downwardly with respect to
the brackets.

2. A steering wheel according to claim 1, wherein

each of said upper contact pieces has a C-shape, is made
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of a metal plate spring and is insulatingly arranged on
the mandrel, and each of said lower contact pieces is
arranged on the mandrel into contact therewith,

wherein said bag holder is made of a metal
having electric conductivity, and

one pole side of a horn operating circuit is
connected to one of said upper contact pieces, the other
pole side of the horn operating circuit being connected
to said mandrel.
3. A steering wheel according to claim 1 or claim
2, wherein insulating plates for holding said upper
contact pieces are fixed to the mandrel, said insulating
plates and said bag holder being formed respectively with
engaging legs and engaging holes which are engaged
respectively with each other in a vertical direction.
4. A steering wheel according to claim 1, wherein
each of said brackets has a channel therein defining said
opening, said channel being open at one end thereof
permitting said bag holder to move downwardly.
5. A steering wheel according to claim 4, further
comprising a fastener holder associated with each said
mounting fastener, each of said holders including a
portion extending through said channel and engaged with
an associated bracket, and a portion constructed and
arranged to engage an associated mounting fastener, said
mounting fasteners preventing upward movement of the bag
holder due to contact with said holders and said bag

holder being movable downwardly upon downward, guided
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movement of said mounting fasteners with respect to said
holders.

6. A steering wheel according to claim 5, wherein
each of said mounting fasteners includes a portion
disposed within an associated mounting hole and a portion

engageable with an associated holder.
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7. A steering wheel assembly substantially as
hereinbefore described with reference to the drawings.
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ABSTRACT OF THE DISCLOSURE

An air bag device is arranged at an upper
portion of a steering wheel body, and horn switch
mechanisms are arranged between a mandrel of the steering
wheel body and a bag holder of the air bag device. The
mandrel comprises a plurality of brackets each having an
engaging member which is opened at a lower portion
therecf and which extends horizontally. Upward movement
of the bag holder is restricted by mounting screws
threadedly engaged with mounting holes in the bag holder,
the screws extend from below the engaging members of the

brackets. The bag holder is retained by the mandrel in a

manner to be movable downwardly.
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