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(54) Press-to-operate input device

(57)  Aninputdevice (10) includes push switches (1)
allowing depressions to shallow and deep levels. Oper-
ation keys (2) of the push switches (1) are arranged in a
line and exposed in an opening (8b) of a top panel (8a).
A strip-like guide surface (8d) provided on the top panel
(8a) forms a top surface of aridge (8c) and extends along
the line of the operation keys (2) and along one-side ends
(2a) of the operation keys (2). The strip-like guide surface

(8d) allows a user’ finger (F) placed thereon to depress
any operation key (2). The push switches (1) are each in
a shallowly depressed state when at least a central part
of the one-side end (2a) of the corresponding operation
key (2) is flush with or projects relative to the strip-like
guide surface (8d), and in a deeply depressed state when
the one-side end (2a) of the operation key (2) is below
the strip-like guide surface (8d).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a press-to-op-
erate input device in which a plurality of push switches
allowing depressions to two levels are arranged in a line
and any of the push switches is selectively operable.

2. Description of the Related Art

[0002] Recently-commercialized press-to-operate in-
put devices including a plurality of push switches intend-
ed for operation of vehicle-mounted control devices such
as car air conditioners and car audio devices are
equipped with touch sensors having a sensor function of
detecting whether or not a finger of a user is touching an
operation key corresponding to any of the push switches
on the basis of changes in capacitance. Such an input
device is connected to a display device installed at a po-
sition easily viewable from the user who is driving. Which
operation key the user’s finger is touching is displayed
on the display device in real time. Therefore, in pressing
a push switch, the user can find on which operation key
his/her finger is currently placed by viewing the screen
of the display device, instead of carefully looking at
his/her hand. This enables the user to correctly press an
intended push switch even during driving, without ne-
glecting to look ahead. Consequently, increased safety
is expected.

[0003] Employing a touch sensor operating on the ba-
sis of changes in capacitance, however, leads to a prob-
lem that the input device costs high with additional mi-
croprocessors and so forth. Moreover, if the useris wear-
ing gloves, correct sensing may not be performed, re-
sulting in poor usability.

[0004] To solve such problems, a sensor function sim-
ilar to that of atouch sensor may be realized by employing
push switches according to a known technique allowing
depressions to two levels of shallow and deep and by
mechanically detecting whether or not any push switch
is depressed to a shallow level. Specifically, the input
device may be designed such that an operation key cor-
responding to any of such push switches is easily de-
pressed to the shallow level in response to the placement
of a user’s finger onto that operation key. Since the user
can find on which of a plurality of operation keys arranged
in a line his/her finger is placed by viewing the screen of
the display device, the user can correctly press the in-
tended push switch to a deep level without carefully look-
ing at his/her hand. Thus, an inexpensive input device
having a sensor function similar to that of a touch sensor
can be obtained.

[0005] To enable the push switches to detect shallow
depression, however, a specific operation load needs to
be applied thereto. Therefore, in a case where a plurality
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of operation keys arranged in a line are successively de-
pressed to the shallow level with the user’s finger being
placed only on those operation keys, the operability is
not good, and operation only by the feel is very difficult.
Specifically, to successively depress operation keys to
the shallow level, the user needs to apply an exact op-
eration load to the operation keys and simultaneously to
slide his/her finger along the line of operation keys. To
enable the user to assuredly perform such a series of
operations only by the feel, some kind of guide mecha-
nism that supports and guides the finger in an intended
direction needs to be provided. If no such guide mecha-
nism is provided, the user cannot stably move his/her
finger when the user who is driving attempts to succes-
sively depress operation keys to the shallow level.
[0006] There is a known technique of improving the
operability of an input device by providing a guide for
supporting fingers of the user on an instrument panel of
an automobile on which operation keys corresponding
to a plurality of push switches are arranged (see Japa-
nese Unexamined Utility Model Registration Application
Publication No. 5-76856, for example). In the known tech-
nique, a ledge-like guide extending laterally is provided
below a console box so as to receive fingers of the user
other than the one used for pressing an intended oper-
ation key. With reference to the guide, the user can easily
feel and find the positions of individual operation keys.
Therefore, the user can relatively easily place his/her fin-
ger onto an intended operation key even during driving.
Furthermore, with some fingers being supported by the
guide, the operation load to be applied to the operation
keys can be adjusted easily, facilitating the operation of
push switches allowing depressions to two levels of shal-
low and deep.

[0007] In the technique disclosed in Japanese Unex-
amined Utility Model Registration Application Publication
No. 5-76856, however, the guide is provided relatively
far from the operation keys of the push switches. In ad-
dition, the technique is contrived on the premise that the
fingers to be placed on the guide are other than the finger
used for pressing an operation key. Therefore, when the
user attempts to slide his/her finger placed on the line of
operation keys in a specific direction by a specific length
with reference to the guide, mispositioning often occurs.
Accordingly, when the user attempts to press an intended
operation key during driving, for example, by sliding
his/her finger with reference to the guide without looking
at his/her hand, misoperation occurs with a high possi-
bility.

[0008] To realize a sensor function similar to that of a
touch sensor by allowing successive shallow depres-
sions performed on a plurality of operation keys, the op-
eration keys need to be capable of being extremely easily
depressed to the shallow level by the user. If the user
who is attempting to select any of the operation keys
arranged in a line needs to sequentially depress those
operation keys to the shallow level, the operation be-
comes complicated with repetition of the depressing ac-
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tion to the shallow level, leading to very poor operability.
To avoid this, it is desirable that shallow depression be
substantially automatically performed when the user
merely place his/her finger onto an operation key even
if the user is not conscious of pressing the operation key,
and that, if the user slides that finger along a guide, the
user be able to smoothly perform successive shallow de-
pressions on a plurality of operation keys.

SUMMARY OF THE INVENTION

[0009] In light of such circumstances in the known art,
it is an object of the present invention to provide a press-
to-operate input device including a plurality of push
switches arranged in a line and having a sensor function
similar to that of a touch sensor, thereby realizing high
operability with low cost.

[0010] To achieve the above object, according to an
aspect of the present invention, a press-to-operate input
device has a plurality of push switches allowing depres-
sions to two levels of shallow and deep performed on
operation keys included in the push switches, the oper-
ation keys being arranged in a line and exposed in an
opening provided in an operation panel. The device in-
cludes a strip-like guide surface provided on the opera-
tion panel and extending in a direction in which the op-
eration keys are arranged and along one-side ends of
the operation keys, the strip-like guide surface allowing
a finger placed thereon to depress any of the operation
keys. Each of the push switches is in a shallowly de-
pressed state when at least part of a top surface (front
surface) of the one-side end of a corresponding one of
the operation keys is flush with or projects relative to the
strip-like guide surface, and is in a deeply depressed
state when the top surface of the one-side end of the
operation key is below the strip-like guide surface.
[0011] Inthe press-to-operate input device configured
as above, when the user places his/her finger onto a spe-
cific region of the strip-like guide surface, the one-side
end of any operation key that the user’s finger is touching
is automatically depressed to a level about the same as
the level of the strip-like guide surface. Therefore, the
user can change the state of the push switch correspond-
ing to the operation key to the shallowly depressed state
without being conscious of performing a depressing ac-
tion. Furthermore, when the user slides that finger in the
longitudinal direction of the strip-like guide surface, the
operation keys arranged in a line are sequentially de-
pressed to the shallow level. Therefore, on which of the
operation keys the user’s finger is placed can be detected
in a manner similar to that in a touch sensor, providing
good operability. Moreover, since whether or not shallow
depression is performed only needs to be detected me-
chanically, a sensor function is provided with an extreme-
ly low cost, compared to a touch sensor operating on the
basis of changes in capacitance. In addition, even if the
user is wearing gloves, the sensor function is not ad-
versely affected, maintaining good operability. Further-
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more, each of the push switches does not become the
deeply depressed state unless the corresponding oper-
ation key is depressed to a level below the strip-like guide
surface. Therefore, deep depression is not realized un-
less the user intentionally perform a depressing action.
Accordingly, there is little chance of misoperation of un-
intentional deep depression while the user is sliding
his/her finger along the strip-like guide surface. Thus, an
inexpensive input device having a sensor function similar
to that of a touch sensor and good operability can be
provided.

[0012] In the above configuration, it is preferable that
an amount by which the at least part of the top surface
of the one-side end of each operation key that is unop-
erated projects relative to the strip-like guide surface be
at the maximum a depression depth of the operation key
required for realizing the shallowly depressed state of
the push switch. Thus, the push switch corresponding to
the operation key assuredly becomes the shallowly de-
pressed state when the user presses the one-side end
of the operation key with the finger to a level about the
same as the level of the strip-like guide surface.

[0013] Furthermore, in the above configuration, it is
preferable that a ridge extending in the direction in which
the operation keys are arranged be provided on the op-
eration panel and that a top surface (front surface) of the
ridge form the strip-like guide surface. Thus, the user can
easily place his/her finger onto the strip-like guide surface
only by the feel.

[0014] Furthermore, in the above configuration, it is
preferable that the strip-like guide surface have a con-
cave shape curving toward the opening, that the top sur-
face of the one-side end of each operation key have a
concave shape curving toward the strip-like guide sur-
face, and that the top surface of the one-side end of the
operation key in the shallowly depressed state substan-
tially coincide with a concave curved plane obtained by
extending the strip-like guide surface. Thus, when the
user places his/her finger onto the strip-like guide sur-
face, the user can extremely easily perform shallow de-
pression on any operation key that the user’s finger is
touching. Accordingly, the push switches of the input de-
vice can be operated with a feeling substantially the same
as that provided by push switches equipped with touch
sensors. The strip-like guide surface, however, may have
a tapered side-view shape inclining linearly, for example.
[0015] Furthermore, in the above configuration, it is
preferable that the line of the operation keys extend in a
lateral direction, and that the strip-like guide surface ex-
tend linearly in the lateral direction. Thus, a sensing op-
eration similar to that of a touch sensor can be realized
when the user merely slides his/her finger linearly along
the strip-like guide surface. Accordingly, the input device
can be easily operated by the feel. The operation keys,
however, may be provided in another arrangement, for
example, in an annular arrangement.

[0016] Furthermore, in the above configuration, it is
preferable that the push switches each include a contact
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rubber that is to be pressed through the corresponding
operation key. Thus, the push switch allowing depres-
sions to two levels of shallow and deep can be provided
with fewer components, facilitating the reduction of the
component cost and the assembly cost. The push switch,
however, may be a push switch not including the contact
rubber. Instead, a push switch allowing depressions to
two levels may be configured by employing, for example,
a coil spring, a leaf spring, or the like.

[0017] Furthermore, in the above configuration, it is
preferable that the strip-like guide surface have projec-
tions projecting relative to the top surfaces of the opera-
tion keys that are unoperated, the projections being po-
sitioned in correspondence with gaps between adjacent
ones of the operation keys. Thus, when the user attempts
to slide his/her finger in the longitudinal direction of the
strip-like guide surface, the user’s finger is prevented
from being caught by edges of the top surfaces of the
operation keys. Moreover, since the user can easily place
his/her finger onto a region between the projections with-
out looking at his/her hand carefully, the user can assur-
edly depress a single operation key to the shallow level
with his/her finger. Accordingly, the input device provides
very good operability. In this case, it is preferable that
the strip-like guide surface have round recesses between
adjacent ones of the projections thereof in such a manner
as to form a wavy shape in the longitudinal direction
thereof. Thus, the user can extremely easily place his/her
finger onto any of the recesses without looking at his/her
hand carefully and can smoothly slide that finger in the
longitudinal direction of the strip-like guide surface. Ac-
cordingly, further improvement of operability is expected.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig. 1 is a perspective view showing an operated
part of an input device according to a first embodi-
ment of the present invention;

Fig. 2 is a diagram of the input device shown in Fig.
1 seen from above in Fig. 1;

Fig. 3is atop view of the input device shownin Fig. 1;
Fig. 4 is a side view of any operation key shown in
Fig. 1 when not operated and relevant parts provided
therearound;

Fig. 5is a cross-sectional view of a push switch when
not operated, corresponding to Fig. 4;

Fig. 6 is a side view of the operation key shown in
Fig. 4 in a shallowly depressed state and the relevant
parts;

Fig. 7 is a cross-sectional view of the push switch in
the shallowly depressed state, corresponding to Fig.
6;

Fig. 8 is a side view of the operation key shown in
Fig. 4 in a deeply depressed state and the relevant
parts;

Fig. 9 is a cross-sectional view of the push switch in
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the deeply depressed state, corresponding to Fig. 8;
Fig. 10 shows a characteristic curve representing
the relationship between the pressing load and the
depression depth with and by which the push switch
is depressed;

Fig. 11 is a block diagram of a control system includ-
ing the input device shown in Fig. 1;

Fig. 12isan explanatory diagramiillustrating the level
difference between a strip-like guide surface and op-
eration keys included in an input device according
to a second embodiment of the present invention;
Fig. 13 isan explanatory diagramillustrating the level
difference between a strip-like guide surface and op-
eration keys included in an input device according
to a third embodiment of the present invention;

Fig. 14 is a side view of an input device according
to a fourth embodiment of the present invention,
showing relevant parts thereof; and

Fig. 15 is a top view of an input device according to
a fifth embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] A first embodiment of the present invention will
now be described with reference to Figs. 1 to 11. Refer-
ring to Figs. 1 to 3, in a press-to-operate input device 10
according to the first embodiment, operation keys 2 cor-
responding to a plurality of push switches 1 are arranged
in a line, and a ridge 8c is provided on a top panel (op-
eration panel) 8a in such a manner as to extend along
one-side ends 2a of the operation keys 2. Figs. 4 to 10
are diagrams for describing the configuration and behav-
ior of a single push switch 1. As shown in Fig. 11, the
inputdevice 10is connected to a vehicle-mounted control
device 40 and a display device 50.

[0020] The input device 10 is intended for operation of
the vehicle-mounted control device 40, such as a car air
conditioner or a car audio device. When a user presses
the operation key 2 corresponding to any push switch 1
provided in the input device 10 to a specific depth, a con-
trol signal for performing an intended operation is output
to the vehicle-mounted control device 40. The input de-
vice 10 is connected to the display device 50 installed at
a position easily viewable from the user. Information of
on which operation key 2 a finger F of the user is currently
placed, operations (functions) assigned to the individual
operation keys 2, and the like are displayed on a screen
of the display device 50. The display device 50 is con-
nected to the vehicle-mounted control device 40, thereby
being capable of displaying on the screen thereof the
control operation currently performed by the vehicle-
mounted control device 40, and so forth. The vehicle-
mounted control device 40, the display device 50, and
the input device 10 may be housed in a single casing.
[0021] The operation keys 2 of the respective push
switches 1 included in the input device 10 are arranged
in a lateral line. The push switches 1 all have identical
configurations. Specifically, the push switches 1 each in-
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clude a contactrubber 3 and the operation key 2 mounted
on the contact rubber 3. The contact rubber 3 is a part
of a molded rubber member made of light-transmissive
silicone rubber or the like mounted on a substrate (printed
circuitboard) 7. The contact rubber 3 has first and second
movable contacts 4a and 4b made of a conductive carbon
material and provided thereon by printing, bonding, or
the like. The first and second movable contacts 4a and
4b are movable toward and away from first and second
fixed contacts 5a and 5b, respectively, provided on the
substrate 7. The fixed contacts 5a and 5b are made of a
conductive carbon material. The plurality of push switch-
es 1 are housed in a casing including an upper case 8
and a lower case 9 assembled together. The operation
keys 2 are arranged in an opening 8b provided in the top
panel (operation panel) 8a of the upper case 8 and are
movable up and down (forward and backward). The op-
eration keys 2 each have the top surface (front surface)
thereof projecting relative to the top panel 8a so as to be
capable of being pressed. The ridge 8c integrally provid-
ed on the top panel 8a of the upper case 8 extends linearly
in a direction in which the operation keys 2 are lined. The
ridge 8c is provided along the one-side ends 2a (the left-
side ends in Figs. 4 to 9) of the operation keys 2. The top
surface (front surface) of the ridge 8c forms a strip-like
guide surface 8d on which the finger F of the user is to
be placed. The ridge 8c may be formed as a separate
body from the upper case 8 and subsequently be bonded
to the top panel 8a.

[0022] The configuration of a single push switch 1 will
now be described in detail. Referring to Fig. 5, the oper-
ation key 2 when not operated is pressed at a flange
thereof provided at the lower end thereof against an inner
surface of the upper case 8 with the elastic restoring force
of the contact rubber 3. Such a pretension prevents the
operation key 2 from wobbling. The operation key 2 is
made of a light-transmissive synthetic resin and has on
the top surface thereof an illuminated region (not shown)
that is to be illuminated by a light-emitting diode (LED) 6
mounted on the substrate 7. The LED 6 on the substrate
7 is surrounded by the first fixed contact 5a, and the first
fixed contact 5a is surrounded by the second fixed con-
tact 5b. As shown in Fig. 5, when the operation key 2 is
not operated, the first and second movable contacts 4a
and 4b provided on the contact rubber 3 are positioned
exactly above the first and second fixed contacts 5a and
5b, respectively, with clearances interposed therebe-
tween. The substrate 7 of the push switch 1 carries a first
switch circuit that is turned on when the first movable
contact 4a comes into contact with the first fixed contact
5a and a second switch circuit that is turned on when the
second movable contact 4b comes into contact with the
second fixed contact 5b.

[0023] The contact rubber 3 includes the following el-
ements that are formed as an integral body: an annular
base 3a provided on the substrate 7 in such a manner
as to surround the second fixed contact 5b, a mover cy-
lindrical portion 3b and a follower cylindrical portion 3c
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arranged concentrically, a clicking-sensation-producing
wall 3d extending round and connecting the inner periph-
ery of the mover cylindrical portion 3b and the outer pe-
riphery of the follower cylindrical portion 3c to each other,
and a flexibly deformable wall 3e extending round and
connecting the outer periphery of the mover cylindrical
portion 3b and the base 3a to each other. The base 3a
supports the mover cylindrical portion 3b with the flexibly
deformable wall 3e interposed therebetween. The top
surface of the mover cylindrical portion 3b resides at the
highest end of the contact rubber 3. Accordingly, the op-
eration key 2 is mounted on the mover cylindrical portion
3b, and a pressing load to be applied to the operation
key 2 is received by the top surface of the mover cylin-
drical portion 3b. The mover cylindrical portion 3b sup-
ports the follower cylindrical portion 3c with the clicking-
sensation-producing wall 3d interposed therebetween.
Therefore, when the mover cylindrical portion 3b moves
downward (backward) in response to the application of
a pressing load to the operation key 2, the follower cy-
lindrical portion 3c moves downward together with the
mover cylindrical portion 3b. The bottom surface of the
follower cylindrical portion 3c resides nearer to the sub-
strate 7 than the bottom surface of the mover cylindrical
portion 3b. The first movable contact 4a is provided on
the bottom surface of the follower cylindrical portion 3c
by printing, bonding, or the like. The bottom surface of
the mover cylindrical portion 3b resides farther from the
substrate 7 than the bottom surface of the follower cylin-
drical portion 3c. The second movable contact 4b is pro-
vided on the bottom surface of the mover cylindrical por-
tion 3b by printing, bonding, or the like. The clicking-sen-
sation-producing wall 3d has a shape of a skirt that is
turned upside down, with a cross-sectional shape ex-
tending linearly and obliquely upward from the outer pe-
riphery of the follower cylindrical portion 3c to the inner
periphery of the mover cylindrical portion 3b. The click-
ing-sensation-producing wall 3d is capable of undergoing
buckling deformation in response to the pressing of the
operation key 2 and produces a tactile clicking sensation
when buckled. The flexibly deformable wall 3e is thinner
than the clicking-sensation-producing wall 3d and has a
cross-sectional shape continuously curving in one direc-
tion with no linear part so as to start to bend with a small
pressing load. In the first embodiment, the cross section
of the flexibly deformable wall 3e substantially forms an
arc of about 90 degrees between the top surface of the
base 3a and the outer periphery of the mover cylindrical
portion 3b. The flexibly deformable wall 3e bends grad-
ually, without buckling, in response to the pressing of the
operation key 2. The cross-sectional shape of the flexibly
deformable wall 3e is not limited to such a curved shape
having no linear part, and may be, for example, a sub-
stantially curved shape including very small continuous
linear parts, i.e., any shape that enables bending without
buckling when the operation key 2 is pressed. Neverthe-
less, to prevent the occurrence of an abrupt change in
the pressing load due to the cross-sectional shape of the
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flexibly deformable wall 3e in the entire depression range
of the operation key 2 described below, the flexibly de-
formable wall 3e preferably has a cross-sectional shape
continuously curving in one direction with no linear part,
as described above.

[0024] The push switch 1 including the contact rubber
3 configured as above allows an operation of shallow
depression in which the operation key 2 is depressed to
a shallow level with a small operating force, whereby the
first switch circuit is turned on, and an operation of deep
depression in which the operation key 2 is depressed to
adeep level with arelatively large operating force, where-
by the second switch circuit is turned on.

[0025] The operation of depressing the push switch 1
to two levels according to the first embodiment will now
be described with reference to the feeling curve shown
in Fig. 10. Fig. 10 shows the relationship between the
pressingload and the depression depth with and by which
the operation key 2 is depressed. As shown in Fig. 10,
in the push switch 1 according to the first embodiment,
the contact rubber 3 is pressed to bend when a pressing
load of 0.2 N (about 20 g weight) or larger is applied to
the operation key 2. This is because the operation key 2
when not operated is subjected to a pretension of about
0.2 N (about 20 g weight) applied by the contact rubber
3. The pretension prevents the operation key 2 from wob-
bling and from being accidentally depressed to the shal-
low level because of external vibration or the like. The
contact rubber 3 in the push switch 1 when not operated
has the cross-sectional shape shown in Fig. 5, in which
the first and second movable contacts 4a and 4b are
positioned exactly above the first and second fixed con-
tacts 5a and 5b, respectively.

[0026] When a pressing load of 0.2 N or larger is ap-
plied to the operation key 2, the flexibly deformable wall
3e of the contact rubber 3 first gradually starts to bend,
accompanied by the lowering (backward movement) of
the mover cylindrical portion 3b and the follower cylindri-
cal portion 3c. The clearance between the follower cylin-
drical portion 3c and the substrate 7 is very small. There-
fore, when the depression depth reaches S1 (about 0.22
mm), the push switch 1 becomes the state shown in Fig.
7, in which the lowering of the follower cylindrical portion
3c is stopped by the substrate 7, with the first movable
contact 4a being in contact with the first fixed contact 5a.
That is, at the depression depth S1 as small as below
0.5 mm, the first switch circuit is turned on. The pressing
load required for realizing the depression depth S1 is
extremely small, specifically, 0.32 N (about 33 g weight).
Therefore, the user can perform shallow depression of
the push switch 1 by merely placing his/her finger F onto
the operation key 2 without being conscious of perform-
ing such a depressing action.

[0027] When the operation key 2 that has been de-
pressed to the shallow level is further depressed, the
mover cylindrical portion 3b is further lowered while the
lowering of the follower cylindrical portion 3c is stopped.
Consequently, while the flexibly deformable wall 3e con-
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tinues bending, the clicking-sensation-producing wall 3d
also starts to bend. Therefore, the inclination of the feel-
ing curve suddenly becomes steep after the depression
depth S1, as shown in Fig. 10. With a pressing load of
3.17 N (about 324 g weight), the depression depth is
increased to S2 (about 1.12 mm). When the depression
depth becomes larger than S2, the pressing load is rap-
idly reduced because the clicking-sensation-producing
wall 3d undergoes elastic buckling, and the depression
depth rapidly increases to S3 (about 1.63 mm), whereby
a tactile clicking sensation is produced. Consequently,
the lowering of the mover cylindrical portion 3b is stopped
by the substrate 7 as shown in Fig. 9, with the second
movable contact 4b being in contact with the second fixed
contact 5b. Thus, in the first embodiment, the user can
turn the second switch circuit on by applying a pressing
load of 3.17 N or larger to the operation key 2 and causing
the operation key 2 to be depressed by 1.6 mm or larger.
[0028] The values of the pressing load and the depres-
sion depth provided above are only exemplary and may
be changeable appropriately, of course, in accordance
with the size, weight, and so forth of the operation key 2.
Nevertheless, to enable the user to perform shallow de-
pression of the push switch 1 by merely placing the finger
F onto the operation key 2 without being conscious of
performing a depressing action, the depression depth S1
shown in Fig. 10 corresponding to the shallow level is
preferably 0.5 mm or smaller, and the pressing load re-
quired for realizing the depression depth S1 is preferably
0.48 N (50 g weight) or smaller.

[0029] The level of the strip-like guide surface 8d, i.e.,
the top surface (front surface) of the ridge 8c provided
on the top panel (operation panel) 8a, is set to be the
same or lower than the level of the top surface (front
surface) of the one-side end 2a of the operation key 2 in
a shallowly depressed state (the state where the first
switch circuit is on) and to be sufficiently higher than the
level of the top surface (front surface) of the one-side end
2a of the operation key 2 in a deeply depressed state
(the state where the second switch circuit is on). That s,
the one-side end 2a of each of the operation keys 2 slight-
ly projects upward (frontward) relative to the strip-like
guide surface 8d of the ridge 8c when the operation key
2 is not operated, is flush with or is slightly depressed
downward (backward) relative to the strip-like guide sur-
face 8d when the operation key 2 is depressed to the
shallow level, and is significantly depressed downward
(backward) relative to the strip-like guide surface 8d
when the operation key 2 is depressed to the deep level.
[0030] The relationship between the level of the oper-
ation key 2 and the level of the strip-like guide surface
8d will now be described more specifically. Referring to
Fig. 4, when the operation key 2 is not operated, the top
surface (front surface) of the one-side end 2a of the op-
eration key 2 projects upward (frontward) relative to the
strip-like guide surface 8d by a very small amount A (0.3
to 0.5 mm). The depression depth S1 required for real-
izing shallow depression of the operation key 2 is set to
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be equal to or much smaller (about 0.22 mm) than the
very small amount A. Therefore, referring now to Fig. 6,
when the user presses the one-side end 2a of the oper-
ation key 2 with the finger F to a level about the same as
the level of the strip-like guide surface 8d, the push switch
1 corresponding to the operation key 2 assuredly be-
comes the shallowly depressed state (the state where
the first switch circuit is on). Moreover, the pressing load
required for realizing the depression depth S1 in the first
embodiment is smaller than 0.48 N (50 g weight), spe-
cifically, as extremely small as 0.32 N. Therefore, only
with a light touch of the user’s finger F on the strip-like
guide surface 8d, the operation key 2 that the tip of the
finger F is touching is automatically depressed to become
the state shown in Fig. 6. Thus, the user can extremely
easily perform shallow depression of the operation key
2 without being conscious of such a depressing action.
Moreover, the depression depth S3 required for realizing
deep depression of the operation key 2 is set to be suf-
ficiently larger (about 1.63 mm) than the very small
amount A. Therefore, the user cannot change the state
of the push switch 1 corresponding to the operation key
2 to the deeply depressed state (the state where the sec-
ond switch circuit is on) unless the user deeply presses
the operation key 2 with the tip of the finger F placed on
the strip-like guide surface 8d. Fig. 8 shows the state
where the operation key 2 is depressed to the deep level
with the tip of the finger F.

[0031] The operation key 2 may be designed such that
the positional relationship between the strip-like guide
surface 8d and the top surface (front surface) of the one-
side end 2a also applies to the positional relationship
between the strip-like guide surface 8d and the top sur-
face of an end (the right-side end in Figs. 4 to 9) of the
operation key 2 opposite the one-side end 2a or the en-
tirety of the top surface of the operation key 2. The level
and shape of the top surface of the operation key 2 may
be changed arbitrary in a region thereof that is out of
reach of the tip of the user’s finger F placed on the strip-
like guide surface 8d.

[0032] Inthe press-to-operate inputdevice 10 in which
a plurality of the push switches 1 described above are
arranged in a line, when the user lightly presses his/her
finger F onto the strip-like guide surface 8d, any operation
key 2 that is in contact with the tip of the finger F is sub-
stantially automatically depressed to the shallow level.
Moreover, if the finger F is slid along the strip-like guide
surface 8d in the longitudinal direction of the strip-like
guide surface 8d, a plurality of the operation keys 2 ar-
ranged in a line can be sequentially depressed to the
shallow level. Thus, the user can find on which operation
key 2 his/her finger F is currently placed only by viewing
the screen of the display device 50 installed at a position
easily viewable from the user, without carefully looking
at his/her hand. Therefore, the user can correctly select
an intended operation key 2 while sliding his/her finger
F along the strip-like guide surface 8d and can press the
intended operationkey 2 to the deep level. Consequently,
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a control signal for performing the operation (function)
assigned to the operation key 2 that has been depressed
to the deep level is output from the input device 10 to the
vehicle-mounted control device 40.

[0033] Tosummarize,inthe press-to-operate inputde-
vice 10 according to the first embodiment, when the user
lightly presses his/her finger F onto a specific region of
the strip-like guide surface 8d, the one-side end 2a of the
operation key 2 that the tip of the user’s finger F is touch-
ing is automatically depressed to a level about the same
as the level of the strip-like guide surface 8d. Therefore,
the user can extremely easily depress the operation key
2 to the shallow level without being conscious of such a
depressing action. Furthermore, when the user slides the
finger F along the strip-like guide surface 8d in the lon-
gitudinal direction of the strip-like guide surface 8d, the
operation keys 2 arranged in a line are sequentially de-
pressed to the shallow level. Therefore, on which of the
operation keys 2 the user’s finger F is placed can be
detected in a manner similar to that in a touch sensor,
providing good operability. Moreover, since whether or
not the operation of shallow depression is performed only
needs to be detected mechanically on the basis of contact
between the first movable contact 4a and the first fixed
contact 5a, a sensorfunctionis provided with an extreme-
ly low cost, compared to a touch sensor operating on the
basis of changes in capacitance. In addition, even if the
user is wearing gloves, the sensor function is not ad-
versely affected, maintaining good operability. Further-
more, the push switch 1 does not become the deeply
depressed state unless the operation key 2 is depressed
to alevel below the strip-like guide surface 8d. Therefore,
deep depression is not realized unless the user inten-
tionally perform a depressing action. Accordingly, there
is little chance of misoperation of unintentional deep de-
pression while the user is sliding his/her finger F along
the strip-like guide surface 8d.

[0034] Inthe press-to-operate input device 10 accord-
ing to the first embodiment, the ridge 8c extending in the
direction of the line of the operation keys 2 is provided
on the top panel (operation panel) 8a of the upper case
8, and the top surface (front surface) of the ridge 8c forms
the strip-like guide surface 8d. Therefore, the user can
easily place his/her finger F onto the strip-like guide sur-
face 8d only by the feel. Moreover, in the first embodi-
ment, the line of the operation keys 2 extends inthe lateral
direction, and the strip-like guide surface 8d extends lin-
early in the lateral direction. Therefore, a sensing oper-
ation similar to that of a touch sensor can be realized
when the user merely slides his/her finger F linearly along
the strip-like guide surface 8d. Accordingly, the input de-
vice 10 can be easily operated by the feel, preventing
the user who is driving from neglecting to look ahead.
[0035] Inthe press-to-operate input device 10 accord-
ing to the first embodiment, the push switches 1 each
include the contact rubber 3 that is to be depressed in
response to the pressing of the operation key 2. There-
fore, the push switch 1 allowing depressions to two levels
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of shallow and deep can be provided with fewer compo-
nents, facilitating the reduction of the component cost
and assembly cost. The push switch 1 may be a push
switch not including the contact rubber 3. Instead, a push
switch allowing depressions to two levels may be config-
ured by employing, for example, a coil spring, a leaf
spring, or the like.

[0036] Fig. 12 is an explanatory diagram illustrating
the level difference between the strip-like guide surface
8d and the operation keys 2 included in a press-to-oper-
ate input device 11 according to a second embodiment
of the present invention, showing the positional relation-
ship between the strip-like guide surface 8d and the op-
eration keys 2 when the input device 11 is seen from the
left side in, for example, Fig. 4 (from the bottom).
[0037] In the press-to-operate input device 11 shown
in Fig. 12, the strip-like guide surface 8d has a plurality
of projections 8d1 having round tops. The projections
8d1 are provided at positions corresponding to the posi-
tions of the gaps B between adjacent ones of the oper-
ation keys 2. The level of the top of each projection 8d1
is designed so as to be higher than the level of the top
surface of the operation key 2 that is not operated by
about 0.3 mm and be higher than the level of the remain-
ing regions of the strip-like guide surface 8d by about 0.5
mm.

[0038] With the projections 8d1 provided on the strip-
like guide surface 8d, when the user attempts to slide
his/her finger F along the strip-like guide surface 8d in
the longitudinal direction of the strip-like guide surface
8d, the user’s finger F is prevented from being caught by
edges of the top surfaces of the operation keys 2. More-
over, since the user can easily place his/her finger F onto
a region between the projections 8d1 without looking at
his/her hand carefully, the user can assuredly depress a
single operation key 2 to the shallow level with his/her
finger tip. Thus, the press-to-operate input device 11 pro-
vides very good operability.

[0039] Fig. 13 is an explanatory diagram illustrating
the level difference between the strip-like guide surface
8d and the operation keys 2 included in a press-to-oper-
ate input device 12 according to a third embodiment of
the present invention. The elements corresponding to
those shown in Fig. 12 are denoted by the same refer-
ence numerals, respectively.

[0040] In the press-to-operate input device 12 shown
in Fig. 13, the strip-like guide surface 8d has round re-
cesses 8d2 between the projections 8d1, thereby having
a wavy shape in the longitudinal direction thereof. That
is, the press-to-operate input device 12 is a variation in
which substantially flat parts of the strip-like guide surface
8d in the second embodiment are changed to the recess-
es 8d2 that are smoothly continuous from and to the pro-
jections 8d1. Thus, the user can extremely easily place
his/her finger F onto any of the recesses 8d2 without
looking at his/her hand carefully and can smoothly slide
that finger F in the longitudinal direction of the strip-like
guide surface 8d. Accordingly, further improvement of
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operability is expected.

[0041] As is obvious from the press-to-operate input
devices 11 and 12 shown in Figs. 12 and 13, the present
invention is not necessarily have such a configuration
that the entirety of the top surface (front surface) of the
one-side end 2a of the operation key 2 thatis not operated
projects upward (frontward) relative to the strip-like guide
surface 8d. That is, it is sufficient that at least part of the
top surface (front surface) of the one-side end 2a of the
operation key 2, preferably, a central part of the top sur-
face of the one-side end 2a, projects upward (forward)
relative to the strip-like guide surface 8d (the recess 8d2)
by the very small amount A (0.3 to 0.5 mm). Thus, the
operation key 2 can be depressed to the shallow level in
response to the user’s light pressing of his/her finger F
onto a specific region of the strip-like guide surface 8d.
[0042] Fig. 14 is a side view showing a press-to-oper-
ate input device 13 according to a fourth embodiment of
the present invention, showing relevant parts thereof. El-
ements corresponding to those shown in Fig. 6 are de-
noted by the same reference numerals, respectively.
[0043] The operation keys 2 of the press-to-operate
input device 13 shown in Fig. 14 are almost sunk in the
opening 8b of the top panel (operation panel) 8a. There-
fore, the ridge 8c described in the first embodiment is not
provided. Instead, the strip-like guide surface 8d is pro-
vided in a region of the top panel 8a facing the opening
8b and has a concave shape curving toward the opening
8b. Furthermore, the top surfaces of the operation keys
2 each have a concave shape curving toward the strip-
like guide surface 8d, As shown by double-dashed chain
line in Fig. 14, the top surface of the one-side end 2a of
the operation key 2 that is not operated projects slightly
upward (forward) relative to the strip-like guide surface
8d. When the user lightly presses his/her finger F onto a
specific region of the strip-like guide surface 8d and
changes the state of any operation key 2 to the shallowly
depressed state with the tip of the finger F, the top surface
of the one-side end 2a of the operation key 2 becomes
continuous with the strip-like guide surface 8d, along a
common concave curved plane.

[0044] In a case where the operation keys 2 on the top
panel (operation panel) 8a are provided at relatively re-
tracted positions as in the press-to-operate input device
13, misoperation due to accidental pressing of the oper-
ation keys 2 when part of the user’s body or any object
comes into contact with the operation keys 2 can be
avoided easily. In the press-to-operate input device 13,
the top surface of any operation key 2 that is in the shal-
lowly depressed state substantially coincides with the
concave curved plane obtained by extending the strip-
like guide surface 8d. Therefore, when the user places
his/her finger F onto the strip-like guide surface 8d, the
user can extremely easily perform shallow depression of
the operation key 2 with the tip of that finger F. Thus, the
push switches 1 of the input device 13 can be operated
with a feeling substantially the same as that provided by
push switches equipped with touch sensors.
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[0045] The strip-like guide surface 8d shown in Fig. 14
may have a tapered side-view shape inclining linearly
toward the opening 8b. Alternatively, the strip-like guide
surface 8d of the ridge 8c shown in Figs. 1 to 9 may form
a concave surface curving toward the opening 8b and
the top surface of the one-side end 2a of each operation
key 2 may form a concave surface curving toward the
strip-like guide surface 8d of the ridge 8c, whereby the
top surface of the one-side end 2a of any operation key
2 in the shallowly depressed state may be made to sub-
stantially coincides with a concave curved plane obtained
by extending the strip-like guide surface 8d.

[0046] Fig. 15 is a top view (front view) of a press-to-
operate input device 14 according to a fifth embodiment
of the present invention. Elements corresponding to
those shown in Fig. 3 are denoted by the same reference
numerals, respectively.

[0047] In the press-to-operate input device 14 shown
in Fig. 15, the operation keys 2 are provided in an annular
arrangement, and the top surface (front surface) of the
ridge 8c having an annular shape surrounding the oper-
ation keys 2 forms the strip-like guide surface 8d on which
the user’s finger F is to be placed. The relationship be-
tween the level of the one-side end (outer periphery) 2a
of each operation key 2 and the level of the strip-like
guide surface 8d is the same as that in the first embod-
iment (see Figs. 5t09). Therefore, the user can extremely
easily depress the operation keys 2 sequentially to the
shallow level by sliding his/her finger F along the annular
strip-like guide surface 8d. Thus, a sensing operation
similar to that of a touch sensor can be realized.

[0048] While the above embodiments each concern a
case where the press-to-operate input device is used in
combination with the vehicle-mounted control device 40,
the present invention is not limited to a vehicle-mounted
input device, and may be of course applied to input de-
vices of any other electronic apparatuses intended for
home use, industrial use, and so forth.

Claims

1. Apress-to-operate input device (10) having a plural-
ity of push switches (1) allowing depressions to two
levels comprising a shallow and a deep level per-
formed on a respective operation key (2) included in
the push switches (1), the operation keys (2) being
arranged in a line and exposed in an opening (8b)
provided in an operation panel (8a), the device (10)
comprising:

a strip-like guide surface (8d) provided on the
operation panel (8a) and extending in a direction
in which the operation keys (2) are arranged and
along one-side ends (2a) of the operation keys
(2), the strip-like guide surface (8d) allowing a
finger (F) placed thereon to depress any of the
operation keys (2),
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wherein each of the push switches (1) is in a
shallowly depressed state when at least part of
a top surface of the one-side end (2a) of a cor-
responding one of the operation keys (2) is flush
with or projects relative to the strip-like guide
surface (8d), and is in a deeply depressed state
when the top surface of the one-side end (2a)
of the operation key (2) is below the strip-like
guide surface (8d).

The press-to-operate input device (10) according to
Claim 1, wherein an amount by which the at least
part of the top surface of the one-side end (2a) of
each operation key (2) that is unoperated projects
relative to the strip-like guide surface (8d) is ata max-
imum depression depth of the operation key (2) re-
quired for realizing the shallowly depressed state of
the push switch (1).

The press-to-operate input device (10) according to
Claim 1 or 2, further comprising:

aridge (8c) provided on the operation panel (8a)
and extending in the direction in which the op-
eration keys (2) are arranged,

wherein a top surface of the ridge (8c) forms the
strip-like guide surface (8d).

The press-to-operate input device (10) according to
any of Claims 1 to 3, wherein the strip-like guide sur-
face (8d) has a concave shape curving toward the
opening (8b),

wherein the top surface of the one-side end (2a) of
each operation key (2) has a concave shape curving
toward the strip-like guide surface (8d), and
wherein the top surface of the one-side end (2a) of
the operation key (2) in the shallowly depressed state
substantially coincides with a concave curved plane
obtained by extending the strip-like guide surface
(8d).

The press-to-operate input device (10) according to
any of Claims 1 to 4, wherein the line of the operation
keys (2) extends in a lateral direction, and wherein
the strip-like guide surface (8d) extends linearly in
the lateral direction.

The press-to-operate input device (10) according to
any of Claims 1 to 5, wherein the strip-like guide sur-
face (8d) has projections (8d1) projecting relative to
the top surfaces of the operation keys (2) that are
unoperated, the projections (8d1) being positioned
in correspondence with gaps (B) between adjacent
ones of the operation keys (2).

The press-to-operate input device (10) according to
Claim 6, wherein the strip-like guide surface (8d) has
round recesses (8d2) between adjacent ones of the
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projections (8d1) thereof in such a manner as to form
a wavy shape in a longitudinal direction thereof.

The press-to-operate input device (10) according to
any of Claims 1 to 7, wherein the push switches (1)
eachinclude a contact rubber (3) thatis to be pressed
through the corresponding operation key (2).

The press-to-operate input device (10) according to
Claim 8,

wherein the push switches (1) each include a sub-
strate (7) provided with first and second fixed con-
tacts (5a, 5b), and

wherein the contact rubber (3) is provided with first
and second movable contacts (4a, 4b) that are mov-
able toward and away from the first and second fixed
contacts (5a, 5b), respectively.
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