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(54) Switching device

(57) A switching device has an operation member
(19) having an operation key (17) which is connected to
and rotatably supported by a key holder lever (18); a
driving lever (20) engaged with the operation member
(19) and rotationally driven when the operation key (17)
is pressed; and a switching element (21) press-driven
by the rotationally-driven driving lever (20), the opera-
tion key (17) with a keyboard operational configuration

disposed at a front surface of a front panel (11) being
pressed downward. Here, a switching element (21) is
mounted on a circuit substrate (14) which is held upright,
and a spacing d between the circuit (14) and the driving
lever (20) is set to a value smaller than a radius r of a
boss (13c) serving as rotation axis of the driving lever
(20), thereby preventing the driving lever (20) from being
disconnected even when a simple attachment structure
is employed.
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Description

[0001] The present invention relates to a switching
device wherein a switching element provided at a rear
face of a front panel is actuated when an operation key
provided at the front panel is pressed and, particularly,
to a switching device suitably provided in vehicles.
[0002] Various operation keys and a display unit are
arranged on a front panel (control panel) of an on-vehi-
cle electric appliance such as a car air conditioner and
a car audio. These operation keys serve to actuate
switching elements such as push switches provided at
a rear face of the front panel, and, as shown in Fig. 7a,
conventional switching device has a structure wherein
an operation key 1 having its upper end pivoted is
pressed from the front so that a switching element 3 is
press-driven via a driving rod 2 (see JP-A-2001-14978
(Fig. 2), for example).
[0003] In the conventional switching device shown in
Fig. 7, an axis 1a is provided at the upper end of the
operation key 1. Since the axis 1a is pivoted on a holding
plate 4a of a supporting case 4, the operation key 1 is
supported by the supporting case 4 in such a fashion
that it rotates within the range of predetermined angles
using the axis 1a as a rotation axis. The front panel 5
has an opening 5a for placing therein the operation key
1, and the operation key 1 moves backward (toward
right side in the drawing) in the opening 5a when an op-
erating force indicated by an arrow F is applied to the
operation key 1 by pressing. A circuit substrate 6 is pro-
vided upright at a region on a rear face of the front panel
4, and a push type switching element 3 is mounted on
the circuit substrate 6. The driving rod 2 is provided be-
tween a bottom end of the operation key 1 and the
switching element 3, and the driving rod 2 moves toward
the circuit substrate 6 when the operation key 1 is
pressed.
[0004] Accordingly, it is possible to actuate the switch-
ing element 3 by pressing the operation key 1 to move
the driving rod 2 by a predetermined stroke. Further, by
releasing the operation force in such ON state, the op-
eration key 1 is pressed back via the driving rod 2 by
way of a self reset force of the switching element 3 re-
turning to the OFF position, so that the operation key 1
automatically returns to the original non-operation posi-
tion. In addition, a switching device having a structure
wherein the front panel 5 rotatably supports the upper
end of the operation key 1 in place of the supporting
case 4 is known.
[0005] In the case of assembly of the conventional
switching device described above, it is necessary to se-
cure in the front panel 5 the opening 5a having a size
similar to that of the operation key 1; however, because
there has been a tendency toward an increase in size
of the display unit and an increase in the number of op-
eration keys in the front panel of the on-vehicle electric
appliance due to the recent multifunctionalization, it is
becoming difficult to provide the front panel 5 with many

openings 5a for the operation keys 1. In the case of
downsizing the front panel 5, it will be difficult to secure
a sufficient number of openings 5a for the operation
keys 1. Of course, it is possible to use small size opening
5a if the operation key is reduced in size, but such down-
sizing is not preferred since it remarkably deteriorates
the operability. In order to deal with the multifunctional-
ization of electric appliance and the downsizing of front
panel, there has recently been a demand for a switching
device having a novel structure wherein the openings
for the operation keys to be provided in the front panel
are downsized.
[0006] The present invention has been accomplished
in view of the facts of the conventional technology, and
an object thereof is to provide a switching device with
good operability, which eliminates the need for securing
a large opening for an operation key in the front panel.
[0007] As means for achieving the above object, a
switching device according to the invention comprises
an operation member having an operation key pressed
downward for operation and disposed at a front side (or
front face, respectively) of the front panel as being ro-
tatably supported; a driving lever engaged with the op-
eration member and rotationally driven when the oper-
ation key is pressed; and a switching element press-
driven by the rotationally-driven driving lever.
[0008] In the thus-constituted switching device, the
switching element is press-driven by way of the driving
lever as the operation key projected frontward from the
front panel being pressed downward, thereby enabling
to operate the operation key facing upward with the ease
of operating a keyboard as well as to eliminate the need
for providing the front panel with a large opening for the
operation key.
[0009] In the switching device, by adapting an angle
formed by a first straight line connecting a point of action
of an operation force to the operation member to a cent-
er of rotation of the operation member and a second
straight line connecting a point of action of an operation
force to the switching element to the center of rotation
to be increased at the time of operation, it is possible to
dispose the operation key at a bottom end of a front face
of the front panel at the same time with disposing the
switching element at an arbitrary height of a rear face of
the front panel; thereby eliminating the risk that the op-
eration key will deteriorate a design and operability of
the front panel and making it easier to dispose at a de-
sired position the circuit substrate on which the switch-
ing element and the like are mounted.
[0010] For example, when the switching element is
mounted on the circuit substrate which is held upright,
it is possible to have other electric components which
are mounted together with the switching element on an
identical plane, such as a light source, faced to the front
panel. Further, in this case, by setting a spacing be-
tween the driving lever and the circuit substrate to a val-
ue smaller than a radius of a rotation axis of the driving
lever, even if the rotation axis tends to be disconnected
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from a bearing due to an excessive operation force or
shock, it is possible to avoid the disconnection owing to
the circuit substrate which controls positioning of the
driving lever having the bearing. Therefore, improve-
ments in assembly and a reduction in number of com-
ponents are easily achieved since it is possible to attain
sufficient assembly strength even by employing the sim-
ple attachment structure of snap-fitting the driving lever
to the supporting member.
[0011] Further, in the switching device where the op-
eration key projecting from the front face of the front pan-
el is connected to a key holder supported rotatably as
being disposed at the rear side (or rear face, respective-
ly) of the front panel in the operation member and the
key holder is engaged with the driving lever, the opening
required on the front panel for the operation member can
be significantly small since it is possible to connect the
operation key to the key holder from the front and the
rear of the front panel.
[0012] An embodiment of the invention will be de-
scribed with reference to the drawings wherein:

Fig. 1 is a sectional view showing a switching unit
in which a switching device according to this em-
bodiment is incorporated;
Fig. 2 is a broken perspective view showing the
switching unit;
Fig. 3 is a diagram illustrating an operations of the
switching device;
Fig. 4 is a sectional view showing the supporting
device shown in Figs. 1 and 2;
Fig. 5 is a diagram showing a rear face of the front
panel shown in Figs. 1 and 2;
Fig. 6 is a sectional view showing the front panel;
and
Fig. 7 shows a prior art switching unit.

[0013] A switching unit 10 shown in Figs. 1 and 2 is a
part of an on-vehicle electric appliance and constituted
essentially of a front panel 11, a plurality of switching
devices 12 including a supporting case 13, a circuit sub-
strate 14 on which a rubber sheet 22 is mounted, a con-
nector 15, and a cover 16. Here, each of the switching
devices 12 has an operation member 19 constituted of
an operation key 17 and a key holder lever 18 coupled
to the operation key 17, a driving lever 20 rotationally
driven by the key holder lever 18, a pair of push type
switching elements 21 press-driven by the driving lever
20, and the supporting case 13 rotatably supporting the
key holder lever 18 and the driving lever 20, and the sup-
porting case 13 is shared among the plurality of switch-
ing devices 12. The switching element 21 is a known
one which has a movable contact portion 22b provided
inside a click rubber 22a having the shape of a dome
and projecting from the rubber sheet 22 and a fixed con-
tact portion 14a provided on the circuit substrate 14,
wherein the movable contact portion 22b and the fixed
contact portion 14a face to each other as being connect-

able/disconnectable and the movable contact portion
22b is brought to contact with the fixed contact portion
14a when the click rubber 22a is pressed for a prede-
termined stroke to be buckled.
[0014] The front panel 11 is provided with a plurality
of openings 11a in each of which a connecting shaft 17a
of each of the operation keys 17 is placed and a plurality
of display units 11b illuminated by light from a light emit-
ting diode 23 mounted on the circuit substrate 14. A stiff-
ening rib 11c is projected from the rear face of the front
panel 11 as shown in Figs. 5 and,6. The front panel 11
is attached to a front end of the supporting case 13.
[0015] The operation key 17 is disposed at a front face
of the front panel 11 with its pressed surface 17b being
faced upward and is pressed downward. The connect-
ing shaft 17a of the operation key 17 penetrates through
the opening 11a of the front panel 11 to be press-fitted
into a fitting hole 18a of the key holder lever 18. The
connecting shaft 17a press-fitted into the fitting hole 18a
is fixed to the key holder lever 18 with a fixing screw 24.
Thus, the operation key 17 and the key holder lever 18
constituting the operation member 19 are connected to
each other strongly. A mounting plate 18b is projected
from each side of the key holder lever 18, and a hole
18c for inserting thereinto a boss 13b of the holding plate
13a projected from a front portion of the supporting case
13 is formed on each of the mounting plates 18b. Since
the holding plate 13a has a flexibility in a direction of
plate thickness, it is possible to achieve a state wherein
the key holder lever 18 is rotatably supported by the sup-
porting case 13 by thrusting the key holder lever 18 be-
tween a pair of the holding plates 13a facing to each
other, whereby snapping the bosses 13b serving as ro-
tation axes into the holes 18c at the time of assembly.
The front panel 11 is attached to the supporting case 13
after thus snap-fitting the key holder lever 18 to the front
portion of the supporting case 13, so that the stiffening
rib 11c is disposed at a position controlling the flexibility
of the holding plate 13a. A pair of engagement faces
18d on which projection pieces 20a of the driving lever
20 are mounted is provided respectively on shoulders
of the key holder lever 18 sandwiching the fitting hole
18a.
[0016] Formed on each side of the driving lever 20 is
the hole 20b into which the boss 13c projected from a
rear portion of the supporting case 13 is inserted and a
bearing 20c engaging with about a half of a periphery of
the boss 13c as being adjacent to the hole 20b. It is pos-
sible to achieve a state wherein the driving lever 20 is
engaged with the key holder lever 18 at the same time
with being rotatably supported by the supporting case
13, by snapping the bosses 13c of the supporting case
13 into the holes 20b whereby mounting the projection
pieces 20a on the engagement faces 18d of the key
holder lever 18. The circuit substrate 14 on which the
rubber sheet 22 is mounted is disposed at a position fac-
ing to a rear face of the driving lever 20 after thus snap-
fitting the driving lever 20 to the rear portion of the sup-
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porting case 13, and a spacing d between the driving
lever 20 and the circuit substrate 14 is so set as to be
smaller than a radius r of the boss 13c serving as the
rotation axis of the driving lever 20 as shown in Fig. 3.
Thus, even when the driving lever 20 is positioned erro-
neously due to a large external force, it is possible to
prevent such a positioning error that causes the boss
13c to come off from the bearing 20c thanks to the con-
trol by the circuit substrate 14. In addition, the upper end
of the driving lever 20 serves as a presser 20d which is
normally in contact with the top of the click rubber 22a.
[0017] The rear face of the circuit substrate 14 is sup-
ported by the cover 16, and the cover 16 is attached to
the supporting case 13 as a back cover. The click rubber
22a of the rubber sheet 22 mounted on the circuit sub-
strate 14 is incorporated in the presser 20d of the driving
lever 20 with a pretension. The connector 15 is connect-
ed to the circuit substrate 14, and a cable 25 led from
the connector 15 is extended outward from a rear face
of the cover 16.
[0018] In the case of assembly of the thus-constituted
switching unit 10, the connecting shaft 17a of the oper-
ation key 17 inserted into the opening 11a of the front
panel 11 is pressed into the fitting hole 18a of the key
holder lever 18, and then the fixing screw 24 is clamped
to form the operation member 19 into an integrated
body. Next, the boss 13b serving as the rotation axis is
snapped into the hole 18c to rotatably attach the oper-
ation member 19 to the front portion of the supporting
case 13. Then, the front panel 11 is attached to the front
end of the supporting case 13. The boss 13c serving as
rotation axis is snapped into the hole 20b to rotatably
mount the driving lever 20 on the rear portion of the sup-
porting case 13 as well as to mount the projection piece
20a of the driving lever 20 on the engagement face 18d
of the key holder lever 18. The connector 15 is connect-
ed to the circuit substrate 14 on which the rubber sheet
22 is mounted so that the circuit substrate 14 is provided
upright at the rear face of the driving lever 20, and then
the cover 16 supporting the circuit substrate 14 and the
connector 15 from their rear faces is attached to the sup-
porting case 13 as the back cover, whereby finishing the
assembly.
[0019] Hereinafter, an operation of the switching unit
10 will be described. In a non-operation state, the oper-
ation member 19 maintains the posture indicated by a
solid line in Fig. 1 and the operation key 17 is positioned
at the uppermost point within rotation range, since the
projection piece 20a of the driving lever 20 presses the
engagement face 18d of the key holder lever 18 down-
ward owing to the pretension of the click rubber 22a.
[0020] In this state, when an operator presses the
pressed surface 17b of the operation key 17 downward,
the key holder lever 18 is rotationally driven via the con-
necting shaft 17a to rotate the operation member 19 in
the anti-clock direction (in a direction of an arrow A in
Fig. 3) with the boss 13b being used as the rotation axis,
so that the engagement face 18d presses up the pro-

jection piece 20a to rotate the driving lever 20 in a di-
rection of an arrow B, whereby the presser 20d presses
the click rubber 22a. Then, when the operation key 17
is pressed down to the position indicated by a broken
line in Fig. 1, the click rubber 22a is pressed by the
presser 20d by the predetermined stroke to buckle, so
that the movable contact portion 22b is brought into con-
tact with the fixed contact portion 14a thereby to switch
the state of the switching element 21 from OFF to ON.
[0021] More specifically, in the switching device 12 of
this embodiment, an angle α formed by a first straight
line L1 connecting a point of action of the operation force
to the operation member 19 to a center of rotation P of
the operation member 19 and a second straight line L2
connecting a point of action of the operation force to the
switching element 21 to the center of rotation P is in-
creased at the time of operation as shown in Fig. 3. In
contrast, in the conventional switching device shown in
Fig. 7, the angle α is reduced at the time of operation.
In other words, the switching device 12 of this embodi-
ment has a structure wherein the pressed surface 17b
of the operation key 17 moves away from the switching
element 21 at the time of operation.
[0022] Further, when the operation force to the oper-
ation key 17 is released during the ON state, the shape
of the click rubber 22a which has been buckled returns
to the original dome shape, so that the movable contact
portion 22b moves away from the fixed contact portion
14a to return the switching element 21 to the OFF state
and that the projection piece 20a of the driving lever 20
is pressed back by the click rubber to press down the
engagement face 18d of the key holder lever 18, thereby
rotating the operation member 19 in the reverse direc-
tion to be returned automatically to the original non-op-
eration position.
[0023] Thus, in the switching device 12 of this embod-
iment, since the operation key 17 projected from the
front face of the front panel 11 is pressed downward to
press-drive the switching element 21 by way of the driv-
ing lever 20, it is possible to operate the operation key
17 facing upward with the easiness of operating a key-
board. Further, since it is possible to maintain the size
of the opening 11a for the operation member 19 required
for the front panel 11 to be as small as to allow the ele-
vation of the connecting shaft 17a, the front panel 11
affords a space to be easily adopted to multifunctional-
ization of an electric appliance, making it easy to
achieve downsizing of the front panel 11 itself.
[0024] Also, since the switching device 12 has a struc-
ture wherein the pressed surface 17b of the operation
key 17 moves away from the switching element 21 at
the time of operation, it is possible to dispose the switch-
ing element 21 at an arbitrary height of the circuit sub-
strate 14 provided upright behind the front panel 11 with
the operation key 17 being disposed at the bottom end
of the front face of the front panel 11. Therefore, the op-
eration key 17 will not damage the design of the front
panel 11, and it is possible to mount other electric com-
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ponents such as the light emitting diode 23 which is pre-
ferred to be disposed opposite to the front panel 11 at
desired positions of the circuit substrate 14.
[0025] Further, since the spacing d between the driv-
ing lever 20 and the circuit substrate 14 is set to a value
smaller than the radius r of the boss 13c which is the
rotation axis of the driving lever 20 in this embodiment,
even if the boss 13c tends to be disconnected from the
bearing 20c due to an excessive operation force or
shock, it is possible to avoid the disconnection owing to
the circuit substrate 14 which controls positioning of the
driving lever 20 having the bearing 20c. Therefore, ad-
vantages in improving the assembly and reducing the
number of components are derived since it is possible
to achieve sufficient assembly strength at the same time
with employing the simple attachment structure of snap-
fitting the driving lever 20 to the rear portion of the sup-
porting case 13.
[0026] Though the bosses 13b and 13c of the sup-
porting case 13 are separately inserted into the hole 18c
of the operation member 19 and the hole 20b of the driv-
ing lever 20 to serve as rotation axes in this embodi-
ment, it is possible to provide the operation member 19
and the driving lever 20 with the rotation axes and to
provide the supporting case 13 with the bearings. Also,
though the switching device 12 in which two switching
elements 21 are simultaneously actuated by one oper-
ation key 17 is described by way of example, it is pos-
sible to make correspondence between one operation
key 17 and one or three or more switching elements 21;
the structure of the switching element may be selected
as required.
[0027] The present invention is carried out by way of
the embodiment described above to achieve the follow-
ing effects.
[0028] Since the operation key projected from the
front face of the front panel is pressed downward to ro-
tate the driving lever which press-drive the switching el-
ement by way of the driving lever in the switching device,
it is possible to operate the operation key facing upward
with the easiness of operating a keyboard. Further, there
is no need for providing the front panel with a large open-
ing for the operation key, and therefore the front panel
11 affords a space to be easily adopted to multifunction-
alization of an electric appliance, making it easy to
achieve downsizing of the front panel 11 itself.
[0029] Further, in the case where the spacing d be-
tween the driving lever and the circuit substrate is set to
a value smaller than the radius r of the rotation axis of
the driving lever, it is possible to avoid the rotation axis
from being disconnected from the bearing even when
the rotation axis tends to be disconnected from the bear-
ing due to an excessive operation force or shock since
positioning of the driving lever having the bearing or the
rotation axis is controlled by the circuit substrate. There-
fore, advantages in improving the assembly and reduc-
ing the number of components are readily derived since
it is possible to achieve sufficient assembly strength

even when the simple attachment structure of snap-fit-
ting the driving lever to the supporting case is employed.

Claims

1. A switching device characterized by comprising:
an operation member having an operation key
pressed downward for operation and disposed at a
front side of a front panel as being rotatably sup-
ported; a driving lever engaged with the operation
member and rotationally driven when the operation
key is pressed; and a switching element press-driv-
en by the rotationally-driven driving lever.

2. The switching device according to claim 1, charac-
terized in that an angle made by a first straight line
connecting a point of action of an operation force to
the operation member to a center of rotation of the
operation member and a second straight line con-
necting a point of action of an operation force to the
switching element to the center of rotation is in-
creased at the time of operation.

3. The switching device according to claim 1 or 2,
characterized in that the switching element is
mounted on a circuit substrate held upright.

4. The switching device according to claim 2 or 3,
characterized in that a spacing between the driv-
ing lever and the circuit substrate is set to a value
smaller than a radius of a rotation axis of the driving
lever.

5. The switching device according to any one of claims
1 to 4, characterized in that the operation member
has a structure wherein the operation key projecting
frontward from the front panel is connected to a key
holder supported rotatably as being disposed on a
rear side of the front panel, the key holder being en-
gaged with the driving lever.
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