
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

24
2 

07
2

A
1

��&��

�
��
���
(11) EP 2 242 072 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
20.10.2010 Bulletin 2010/42

(21) Application number: 08872421.6

(22) Date of filing: 15.08.2008

(51) Int Cl.:
H01H 13/14 (2006.01) H01H 3/12 (2006.01)

H01H 13/702 (2006.01)

(86) International application number: 
PCT/JP2008/064627

(87) International publication number: 
WO 2009/101720 (20.08.2009 Gazette 2009/34)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(30) Priority: 13.02.2008 JP 2008031185

(71) Applicant: Sumitomo Wiring Systems, Ltd.
Yokkaichi-shi
Mie 510-8503 (JP)

(72) Inventor: CHAEN, Satoru
Yokkaichi-shi
Mie 510-8503 (JP)

(74) Representative: Uchida, Kenji et al
SA Fedit-Loriot 
38, avenue Hoche
75008 Paris (FR)

(54) CONTROL DEVICE GETTING PRESSING OPERATION AND SWITCH DEVICE INCLUDING THE 
SAME

(57) An object of this invention is to provide an oper-
ating device that has a simple and compact structure,
restricts a return position of an operating member that
receives a pushing action, and effectively reduces
bounding sounds upon returning. The operating device
comprises operating members (20C, 20E) for operating
a switch element in response to a pushing action and a
holding member (10B) for holding the operating mem-
bers. Each of the operating members (20C, 20E) includes
a portion being operated (22) that receives the pushing
action, a pushing portion (24) that contacts with the switch

element, and a portion being engaged (26) that projects
from the pushing portion (24) in a direction perpendicular
to the pushing action direction. The holding member
(10B) has a deflectable piece (16) that includes a de-
flectable engaging portion (16c). The deflectable piece
(16) is deflected when the operating members are insert-
ed into the holding member and has a shape in which
the engaging portion (16c) contacts with the portion being
engaged (26) from a side opposite to the switch element
at a position where the portion being engaged (26) pass-
es over the deflectable piece (16).
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Description

FIELD OF THE INVENTION

[0001] This invention relates to a pushing action type
operating device that can be utilized in a vehicle interior
panel for a motor vehicle or the like or an operating panel
for various kinds of electronic equipments and also re-
lates to a switch apparatus including the operating de-
vice.

BACKGROUND OF THE INVENTION

[0002] Operating buttons for pushing switch elements
provided on a rear side of an operating panel has been
generally used as an operating member in a vehicle in-
terior panel for a motor vehicle or the like or an operating
panel for various kinds of electronic equipments. The op-
erating buttons are supported slidably in a pushing action
direction by a holding member provided in the vehicle
interior panel or the like. Each of the operating buttons
pushes the switch element in the pushing action direction
in response to a pushing action and simultaneously re-
ceives a reaction force from the switch element in a di-
rection opposite to the pushing action direction.
[0003] One of the operating devices including the op-
erating buttons has been disclosed in Patent Document
1. Figure 6 shows a schematic structure of the operating
device. The operating device shown in Figure 6 includes
an operating button 80, an operating panel 90 that is a
holding member for supporting the operating button 80.
A circuit board 100 is provided on a rear side of the op-
erating panel 90. A plurality of switch elements 101, 102
are mounted on the circuit board 100.
[0004] The operating button 80 includes a button body
82 that receives an external pushing action, and a plu-
rality of pushing portions 83, 84 that extend from the but-
ton body 82 in the pushing action direction (the downward
direction in Figure 6). Furthermore, pieces being en-
gaged 86 project from opposite ends of the button body
82 in a direction parallel to the pushing portions 84. Each
of the pieces being engaged 86 is provided on a distal
end with an engaging pawl 86a.
[0005] The operating panel 90 includes tubular por-
tions 93, 94 that are open in the pushing action direction.
The pushing portions 83, 84 are inserted into the holding
portions 93, 94 from a front side (from an upper side in
Figure 6). While being inserted, the holding portions 93,
94 hold the pushing portions 83, 84 to guide them in the
pushing action direction. Furthermore, the operating pan-
el 90 is provided with through-holes 96 that are smaller
than the engaging pawls 86a. The engaging pawls 86a
are forcedly pushed into the through-holes 96 from a pan-
el front side and reach a rear side of the operating panel
90.
[0006] The respective switch elements 101, 102 are
disposed so that the distal ends of the pushing portions
83, 84 can push the elements 101, 102. The switch ele-

ments 101, 102 apply reaction forces to the pushing por-
tions 83, 84 in a direction opposite to the pushing action
direction. The reaction forces push the engaging pawls
86a onto the rear side of the operating panel 90 to hold
the operating panel 90 at the pushing positions. This con-
dition (illustrated condition) corresponds to a non-oper-
ating condition in which no pushing action force is applied
to the operating button 80. When the button body 82 of
the operating button 80 is pushed against the reaction
forces under the non-operating condition, the respective
pushing portions 83, 84 further push the switch elements
101, 102, thereby turning the switch elements 101, 102
on.
[0007] The operating device shown in Figure 6 has an
object to simplify and downsize a construction and to
reduce bounding sounds upon releasing the pushing ac-
tion. In more detail, the operating device must provide
the pieces being engaged 86 that are different from the
pushing portions 83, 84 at positions spaced away from
the pushing portions 83, 84 on the operating button 80.
This will impede simplifying and downsizing of the con-
struction of the operating button 80. If the operating but-
ton 80 is released after the operating button 80 is pushed,
the engaging pawls 86a strongly strike the rear side of
the operating panel 90 by the reaction forces of the switch
elements 101, 102 to generate sounds (so-called bound-
ing sounds). These bounding sounds will impede to en-
hance a quality of the operating device.

Patent Document 1: JP 2007-266754 A1

SUMMARY OF THE INVENTION

[0008] An object of this invention is to provide an op-
erating device that includes an operating member that
receives a pushing action, and restricts effectively reduc-
es bounding sounds upon releasing the pushing action
from the operating member by a simple and compact
structure and further to provide a switch apparatus in-
cluding the operating apparatus.
[0009] In order to achieve the above object, the oper-
ating device comprises an operating member for pushing
a given switch element in response to an pushing action
in a particular pushing action direction, and a holding
member for holding said operating member so that the
operating member is movable in the pushing action di-
rection. The operating member includes a portion being
operated that receives the pushing action, a pushing por-
tion that extends from the portion being operated in the
pushing action direction and is provided on a distal end
with a contact portion that contacts with the switch ele-
ment, and a portion being engaged that projects from the
pushing portion in a direction perpendicular to the push-
ing action direction. The holding member includes a hold-
ing portion for holding the operating member so as to
guide the operating member in a direction parallel to the
pushing action direction, and a deflectable piece that ex-
tends from the holding portion toward the switch element
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and is provided on a distal end with an engaging portion
that is deflectable in a direction perpendicular to the push-
ing action direction. The deflectable piece is deflected in
a backward direction from the portion being engaged
when the pushing portion of the operating member is
inserted into the holding portion from a side opposite to
the switch element and contacts with the portion being
engaged. The deflectable piece is disposed at a position
where a displacing region of the deflectable piece apart
from the switch element is restricted when the engaging
portion of the deflectable piece contacts with the portion
being engaged from a side opposite to the switch element
at a position where the portion being engaged passes
over the deflectable piece.
[0010] In this device, a combination of the portion being
engaged that projects from the pushing portion of the
operating member and the deflectable piece provided on
the holding member can realize to readily mount the op-
erating member on the holding member. Furthermore,
the combination can realize at the same time to restrict
the positions of the operating member upon releasing
the pushing action and to restrain bounding sounds.
[0011] A switch apparatus according to the present in-
vention includes the above operating device and a switch
element to be pushed by the pushing portion of the op-
erating member that receives the pushing action in the
operating device. The switch element is adapted to apply
a reaction force to the pushing portion in a direction op-
posite to the pushing action direction when the switch
element is pushed by the pushing portion and is disposed
at a position where the reaction force pushes the portion
being engaged of the operating member to the engaging
portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

[Fig. 1] Figure 1 is a front elevation view of an em-
bodiment of an operating device in accordance with
the present invention.
[Fig. 2] Figure 2 is a cross section view of the oper-
ating device shown in Figure 1, illustrating an internal
construction of the operating device.
[Fig. 3] Figure 3 is an enlarged view taken from a
circular part III in Figure 2.
[Fig. 4] Figure 4 is a perspective view of a holding
panel of the operating device taken from a rear side
of the panel, illustrating a position before the respec-
tive operating buttons are inserted into the holding
panel.
[Fig. 5] Figure 5 is a perspective view of a holding
panel of the operating device taken from a rear side
of the panel, illustrating a position after the respective
operating buttons are inserted into the holding panel.
[Fig. 6] Figure 6 is a sectional view of a prior art op-
erating device.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Referring now to the drawings, a preferred em-
bodiment of an operating device for receiving an pushing
action and a switch apparatus including the operating
device in accordance with the present invention will be
described below.
[0014] A switch apparatus of the present invention
shown in Figures 1 and 2 is provided in an interior of a
motor vehicle. The switch apparatus includes an operat-
ing panel 10, a plurality of operating buttons 20A, 20B,
20C, 20D, 20E that correspond to operating members,
a decoration ring 30, a circuit board 40, an elastic member
50 for a push switch, and a light-guiding member 60.
[0015] The operating panel 10 includes a body panel
10A and a holding panel 10B that corresponds to a hold-
ing member. The body panel 10A is directed to an interior
of a motor vehicle. The body panel 10A is provided with
an operating section window 12. The operating buttons
20A to 20E and decoration ring 30 are disposed inside
the operating section window 12. The holding panel 10B
supports the operating buttons 20A to 20E and decora-
tion ring 30. The holding panel 10B is secured at a suit-
able position on the body panel 10A by a structure (not
shown).
[0016] The respective operating buttons 20A to 20E
are subject to pushing actions so that a push switch com-
prising the circuit board 40 and the elastic member 50
for the push switch is turned on. Each of the operating
buttons 20A to 20E includes a button body 22 that is
exposed from a front surface of the operating panel 10
and receives the pushing action toward an inner part di-
rection (in a downward direction in Figure 2), and a push-
ing portion 24 that extends from the button body 22 in
the pushing action direction. In the present embodiment,
each button body 22 is formed into a cap-like configura-
tion. In more detail, each button body 22 includes a top
wall 22a that receives the pushing action and a side wall
22b that extends from the top wall 22a in the pushing
action direction.
[0017] On the other hand, the holding panel 10B is
provided with a holding section for slidably supporting
the respective button bodies 22 in the pushing action
direction. The holding section includes a holding block
(only holding blocks 10a, 10c, 10e that correspond to the
operating buttons 20A, 20C, 20E are shown in Figure 2)
that can cover the respective button bodies 22 from the
panel front side. In other words, the holding panel 10B
is provided with a guide groove 14 into which each side
wall 22b is inserted from the panel front side (downward
in Figure 2). When each side wall 22b is inserted into
each guide groove 14, the respective operating buttons
20A to 20E are held on the holding panel 10B so that the
operating buttons 20A to 20E are guided in the pushing
action direction.
[0018] The operating button 20A out of the operating
buttons 20A to 20E is formed into a small circular shape
taken from a front side of the operating panel 10 in Figure

3 4 



EP 2 242 072 A1

4

5

10

15

20

25

30

35

40

45

50

55

1 (taken from an upper side in Figure 2) while the other
operating buttons 20B to 20E are arranged to surround
the operating button 20A. Whole peripheral edges of the
operating buttons 20B to 20E define a great circular
shape. The decoration ring 30 is disposed around the
outer peripheral edges of the operating buttons 20B to
20E.
[0019] The decoration ring 30 includes a tubular ring
body 32 and a reflection portion 34 that extends outward
from a front side end (upper end in Figure 2) of the ring
body 32. The ring body 32 is supported on the holding
panel 10B. The decoration ring 30 includes a resin matrix
and a plating layer (for example, trivalent chrome plating)
having a metallic luster and applied on the resin matrix.
[0020] The circuit board 40 is disposed on a rear side
of the operating panel 10 substantially in parallel to the
body panel 10A. The circuit board 40 constitutes a part
of each of a plurality of pushing switch elements. In more
detail, the circuit board 40 is provided on the surface with
a plurality of board side contacts 42 that correspond to
a set of contacts out of the switch elements. The board
side contacts 42 are arranged at positions corresponding
to the pushing portions 24 of the operating buttons 20A
to 20E.
[0021] In the present embodiment, a plurality of light
sources 44 for illumination are mounted on the circuit
board 40, as shown in Figure 1. The light sources 44 are
arranged along the decoration ring 30 so as to indirectly
illuminate a peripheral area around the decoration ring
30 that constitutes the operating section. The lights emit-
ted from the light sources 44 are led to a rear side of the
reflection portion 34 of the decoration ring 30 by the light-
guiding member 60 (Figure 2) disposed between the re-
flection portion 34 and the circuit board 40 and are re-
flected on the rear side of the reflection portion 34 out-
ward from the decoration ring 30 in a radial direction. A
panel reflection surface 13 formed of the front surface of
the body panel 10A is disposed at a position outside the
decoration ring 30 in the radial direction. The panel re-
flection surface 13 reflects the lights to the panel front
side to provide illumination lights.
[0022] In the present embodiment, the circuit board 40
is supported on the side of the body panel 10A by holding
pieces 17 (Figure 2) provided on the body panel 10A.
Each holding piece 17 extends downward from a bottom
surface of the body panel 10A and is provided on a distal
end with an engaging pawl 17a and on an intermediate
part with a branched pushing piece 17b. On the other
hand, the circuit board 40 is provided with a through-hole
47 that permits the engaging pawl 17a to pass. The en-
gaging pawl 17a pushes the bottom surface around the
through-hole 47 at a side (bottom side in Figure 2) op-
posite to the body panel 10A, thereby holding the circuit
board 40 on the body panel 10A.
[0023] The elastic member 50 for the pushing switch
is integrated into a unit and made of an elastic material,
such as rubber. The elastic member 50 includes a plate-
like base 52 and a plurality of elastically displaceable

portions 54.
[0024] The base 52 is disposed between the operating
panel 10 and the circuit board 40 to be secured between
them. The base 52 is provided with a plurality of circular
through-holes that expose the board side contacts at the
front side. The elastically displaceable portions 54 are
disposed on an area inside the through-holes.
[0025] Each of the elastically displaceable portions 54
is formed into a substantially cylindrical shape and is pro-
vided with a bottom surface opposed to each of the board
side contacts 42. An operating side contact 56 is provided
on each of the bottom surfaces of the elastically displace-
able portions 54. An outer peripheral surface of each
elastically displaceable portion 54 is connected through
a thin portion 53 to a peripheral edge around each
through-hole. When the thin portion 53 is not deformed,
the thin portion 53 keeps the elastically displaceable por-
tion 54 at a position where the operating side contact 56
and board side contact 42 are spaced apart from each
other. On the other hand, when a pushing action force is
applied from the pushing portion 24 to the elastically dis-
placeable portion 54 in a direction toward the circuit board
40, the thin portion 53 is elastically deformed. When the
thin portion 53 is elastically deformed, the elastically dis-
placeable portion 54 is permitted to be elastically dis-
placed in the pushing action direction so as to bring the
contacts 56 and 42 into contact with each other. When
the contacts 56 and 42 are brought into contact with each
other, the pushing switch including the contacts 56 and
42 are turned on.
[0026] The base 52 of the elastic member 50 for the
pushing switch in the present embodiment includes a
plate-like base body 52a and a plurality of protrusions
52b and 52c for absorbing a dimension that partially
project from a front side of the base body 52a. The base
52 and protrusions 52b and 52c are integrated with the
base 52. The base 52 is clamped between the circuit
board 40 and the operating panel 10 with the protrusions
52b and 52c being elastically deformed so as to be com-
pressed in a thickness direction.
[0027] Next, a structure will be described in which the
respective operating buttons 20A to 20E are attached to
the holding panel 10B in the operating device in the
present embodiment.
[0028] Upon assembling the operating device, the re-
spective operating buttons 20A to 20E are attached to
the common holding panel 10B. Under this condition, the
holding panel 10B is assembled to the body panel 10A.
Accordingly, the holding panel 10B requires a structure
for supporting the respecting operating buttons 20A to
20E.
[0029] Also, the respective operating buttons 20A to
20B receives reaction forces (elastic recovery forces of
the elastically displaceable portions 54 due to the thin
portions 53) from the respective switch elements when
the pushing actions are applied to the respective switch
elements (that is, when the pushing actions are applied
to the elastically displaceable portions 54). Consequent-
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ly, it is necessary to provide on the holding panel 10B
with a structure that holds the respective operating but-
tons 20A to 20E on given recovery positions upon releas-
ing the pushing actions.
[0030] In the present embodiment, the engagement
between them described above can be carried out by a
simple structure shown in Figures 3 to 5.
[0031] In the respective operating buttons 20A to 20E,
a portion being engaged 26 projects from a distal end of
the pushing portion 24 in a direction perpendicular to the
pushing action direction (that is, a direction parallel to the
circuit board 40). The portion being engaged 26 together
with a distal end of the pushing portion 24 contact with a
contact portion, that is, an end surface of the panel front
side of the elastically displaceable portion 54 to define a
pushing portion.
[0032] On the other hand, as shown in Figure 3, in the
holding portion of the holding panel 10B, shoulder por-
tions 10f project from side surfaces of the holding blocks
at the side from which the portion being engaged 26
projects. Deflectable pieces 16 extend from the respec-
tive shoulder portions 10f toward the circuit board 40 (that
is, to the pushing action direction). As shown in Figures
3 and 4, each of the deflectable pieces 16 includes a
base 16a extending from the shoulder portion 10f in the
pushing action direction for the operating buttons 20A to
20E, and an inclined portion 16b extending slant toward
a side approaching the portion being engaged 26 (right
side in Figure 3). A distal end of the inclined portion 16b
defines an engaging portion 16c that can contact with
the portion being engaged 26 from a side opposite to the
circuit board 40.
[0033] Shapes and positions of the respective de-
flectable pieces 16 are set to satisfy the following condi-
tions A to C.
[0034] Condition A: As shown in Figure 4, as the push-
ing portions of the respective operating buttons (only op-
erating buttons 20C and 20E are shown in Figure 4) are
inserted into the holding portions of the holding panel
10B from a side (an upper side in Figures 2 and 3, and
an inner part in Figure 4) opposite to the switch elements
including the elastically displaceable portion 54 and the
like, the portions being engaged 26 projecting from the
pushing portions 24 contact with the respective deflecta-
ble pieces 16, and the deflectable pieces 16 are deflected
backward due to the contact between the portions 26 and
the pieces 16.
[0035] Condition B: As shown in Figure 5, when the
engaging portions 16c of the deflectable pieces 16 con-
tact with the portions being engaged 26 from a side op-
posite to the switch elements at the position where the
portions being engaged 26 pass over the deflectable
pieces 16, thereby preventing the operating buttons from
reversely moving. That is, the operating buttons are re-
strained from moving to a direction away from the switch
elements. The engaging portions 16c contact with the
portions being engaged 26 at an angle inclined with re-
spect to a direction parallel to the pushing action direction

by the slant angle of the inclined portion 16 relative to
the base 16a.
[0036] Condition C: As shown in Figure 2, the circuit
board 40 is secured to the body panel 10A. The holding
panel 10B, on which the respective operating buttons
20A to 20E are mounted, is attached to the body panel
10A, as is the case with Condition B. Consequently, as
shown in Figure 3, the contact sections including the dis-
tal ends of the pushing portions 24 and the portions being
engaged 26 slightly push the elastically displaceable por-
tions 54 of the elastic members 50 for the pushing switch
to elastically displace the portions 54 slightly. In other
words, relative positions between the elastically dis-
placeable portions 54 and the deflectable pieces 16 are
set so that the elastically displaceable portions 54 push
slightly the portions being engaged 26 to the engaging
portions 16c by a reaction force.
[0037] In the operating device described above, the
combination of the portions being engaged 26 projecting
from the pushing portions of the respective operating but-
tons 20A to 20E and the plural deflectable pieces 16 pro-
vided on the holding panel 10B can realize to easily
mount the operating buttons 20A to 20B on the holding
panel 10B. Furthermore, the combination can realize at
the same time to restrict the positions of the operating
buttons 20A to 20E upon releasing the pushing actions
and to restrain bounding sounds, after the holding panel
10B is attached to the body panel 10A.
[0038] In more detail, operations of the operating but-
tons 20A to 20B will be described below. When one of
the button bodies 22 of the operating buttons 20A to 20E
is pushed by a finger or the like at a position shown in
Figure 2 (a position before applying the operating ac-
tions), the designated operating button slides in the push-
ing action direction (the direction toward the circuit board
40) and the contact section including the distal ends of
the pushing portions 24 and the portions being engaged
26 pushes the elastically displaceable portion 54 in the
pushing action direction against a reaction force of the
portion 54 to elastically deform the portion 54. When an
operating side contact 56 provided on a rear side of the
elastically displaceable portion 54 contacts with a board
side contact 42 on the circuit board 40, the switch element
including the elastically displaceable portion 54 and the
like is turned to an "OPEN" position to a "CLOSED" po-
sition.
[0039] Thereafter, when the pushing action is re-
leased, the pushing portion 24 and the portion being en-
gaged 26 are pushed backward by the elastic recovery
force of the elastically displaceable portion 54, and the
portion being engaged 26 contacts with the engaging por-
tion 16c of the deflectable piece 16 to stop moving. Ac-
cordingly, this position restricts a position where the op-
erating button is returned. Furthermore, a slightly deflect-
ing displacement of the engaging portion 16c at the time
of contact can effectively restrain any noises caused by
the contact (so-called bounding sounds). That is, the de-
flection of the deflectable piece 16 can contribute to fa-
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cilitation of attaching the operating panel 10A to the hold-
ing panel 10B and restriction of causing the bounding
sounds. In particular, since the engaging portion 16c of
the deflectable piece 16 in the present embodiment con-
tacts with the portion being engaged 26 in a direction
inclined with respect to the inserting direction of the op-
erating buttons 20A to 20E, the deflectable piece 16 is
easy to deflect.
[0040] Although the deflectable piece 16 may extend
from the shoulder portion 10f of the holding panel 10B in
a slant straight line, the deflectable piece 16 may include
a base 16a that extends in the pushing action direction
of the operating button, and a inclined portion 16b that
approaches the portion being engaged 26 from a distal
end of the base 16a in a slant direction, and a distal end
of the inclined portion 16b defines the engaging portion
16c, as shown in Figure 3. This configuration can enlarge
an incident angle of the engaging portion 16c relative to
the portion being engaged 26 in a limited space, thereby
promoting a deflection of the deflectable piece 16 and
enhancing an acoustic absorption effect.
[0041] Also, since the portion being engaged 26
projects from the pushing portion 24, a construction of
the operating device can be simplified and downsized in
comparison with, for example, the prior art operating de-
vice shown in Figure 6, in which the portions being en-
gaged 86 are disposed on another position spaced away
from the pushing portions 83, 84. In other words, it is
possible to perform a superior effect by a simple and
compact structure.
[0042] In particular, in the operating device shown in
the drawings, the holding panel 10B supports a plurality
of operating buttons 20A to 20E and a plurality of de-
flectable pieces 16 engage the portions being engaged
26 of the operating buttons 20A to 20E. Since the posi-
tions of the pushing portions 24 and the portions being
engaged 26 are common to the respective operating but-
tons 20A to 20E, a whole structure of the operating device
is significantly simplified and downsized.
[0043] The positions where the portions being en-
gaged 26 project from the pushing portions 24 can be
set as required. For example, the portions being engaged
26 may project at positions where the portions 26 are
spaced away from the switch elements further than the
distal ends of the pushing portions 24. However, as
shown in Figure 3, if the portions being engaged 26
project from the distal ends of the pushing portions 24 in
a direction perpendicular to the operating action direction
to define a part of the contact section together with the
distal ends of the pushing portions, it is possible to suf-
ficiently ensure an area for the contact section (an area
contacting with the elastically displaceable members 54)
while restraining an area in cross section of the pushing
portion 24.
[0044] The switch elements to be utilized in the oper-
ating device and switch apparatus in accordance with
the present invention are not limited to the combination
of the circuit board 40 and the elastic members 50 for

the pushing switch shown in the drawings. For example,
each individual switch element may include a base to be
secured to the circuit board or the other member, a por-
tion being operated that is displaceably mounted on the
base in an open and closed direction of contacts (an op-
erating action direction), and a spring disposed between
the base and the portion being operated to apply a reac-
tion force to the portion being operated at the time of the
pushing action. The present invention can be applied to
the individual switch element.
[0045] As described above, the present invention can
provide an operating device and a switch apparatus in-
cluding the operating device that includes an operating
member for receiving a pushing action and can effectively
reduce bounding sounds upon releasing the pushing ac-
tion of the operating member by simple and downsized
structure.
[0046] In more detail, the operating device comprises
an operating member for pushing a given switch element
in response to an pushing action in the pushing action
direction, and a holding member for holding said operat-
ing member so that the operating member is movable in
the pushing action direction. The operating member in-
cludes a portion being operated that receives the pushing
action, a pushing portion that extends from the portion
being operated in the pushing action direction and is pro-
vided on a distal end with a contact portion that contacts
with the switch element, and a portion being engaged
that projects from the pushing portion in a direction per-
pendicular to the pushing action direction. The holding
member includes a holding portion for holding the oper-
ating member so as to guide the operating member in a
direction parallel to the pushing action direction, and a
deflectable piece that extends from the holding portion
toward the switch element and is provided on a distal end
with an engaging portion that is deflectable in a direction
perpendicular to the pushing action direction. The de-
flectable piece is deflected in a backward direction from
the portion being engaged when the pushing portion of
the operating member is inserted into the holding portion
from a side opposite to the switch element and contacts
with the portion being engaged. The deflectable piece is
disposed at a position where a displacing region of the
deflectable piece apart from the switch element is re-
stricted when the engaging portion of the deflectable
piece contacts with the portion being engaged from a
side opposite to the switch element at a position where
the portion being engaged passes over the deflectable
piece.
[0047] In the device described above, a combination
of the portions being engaged projecting from the push-
ing portions of the operating member and the deflectable
pieces provided on the holding member can realize to
readily mount the operating member on the holding mem-
ber. Furthermore, the combination can realize at the
same time to restrict the positions of the operating mem-
ber upon releasing the pushing action and to restrain
bounding sounds.
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[0048] In more detail, when the pushing portion of the
operating member is inserted into the holding portion
from a side opposite to the switch element, the portion
being engaged that projects from the pushing portion
contacts with the deflectable piece to deflect the piece.
When the portion being engaged passes over the de-
flectable piece, the deflectable piece returns to the orig-
inal position due to the elastic recovery force and the
engaging portion of the piece contacts with the portion
being engaged at the side opposite to the switch element.
Consequently, the engaging portion locks the portion be-
ing engaged and restricts the operating member from
moving away from the switch element. In addition, the
deflection displacement of the deflectable piece can ef-
fectively absorb the sounds (that is, the bounding
sounds) caused when the portion being engaged strikes
the engaging portion of the deflectable piece by the re-
action force of the switch element upon releasing the
pushing action from the operating member.
[0049] Furthermore, since the portion being engaged
projects from the pushing portion, a construction of the
operating device can be simplified and downsized in
comparison with, for example, a prior art operating device
in which the portion being engaged is disposed on an-
other position spaced away from the pushing portion.
[0050] Preferably, the deflectable piece has a shape
in which the engaging portion contacts with the portion
being engaged from a direction inclined with respect to
the pushing action direction of the operating member.
Thus, since the engaging portion engages with the por-
tion being engaged in the slant direction, it is possible to
promote a deflection of the deflectable piece upon con-
tact and to significantly enhance an acoustic absorption.
[0051] In particular, the deflectable piece includes a
base that extends from the holding portion in the pushing
action direction of the operating member and an inclined
portion that extends slant from a distal end of the base
in a direction approaching the portion being engaged. A
distal end of the inclined portion defines the engaging
portion. Accordingly, it is possible to increase an incident
angle of the engaging portion relative to the portion being
engaged and to promote a deflection of the deflectable
piece.
[0052] It should be noted that the words "the base ex-
tends in the pushing action direction of the operating
member" do not mean that the base is completely parallel
to the pushing action direction of the operating member.
A detailed shape of the base is not limited.
[0053] A position where the portion being engaged
projects from the pushing portion can be set, as required.
Preferably, the portion being engaged projects from the
distal end of the pushing portion in a direction perpen-
dicular to the pushing action direction to define a part of
the contact portion. Thus, since the portion being en-
gaged defines a part of the contact portion together with
the distal end of the pushing portion, it is possible to suf-
ficiently ensure an area of the contact portion (that is, a
contact area between the operating member and the

switch element) without increasing an area in cross sec-
tion of the pushing portion.
[0054] An operating device according to the present
invention may include a plurality of operating members.
In this case, holding portions of the holding member hold
the operating members, respectively and the holding
members include a plurality of deflectable pieces that
engage the portion being engaged of the operating mem-
bers, respectively. According to this device, since the po-
sitions of the pushing portion and the portion being en-
gaged in the operating member are shared with each
other, a whole construction of the device can be signifi-
cantly simplified and downsized.
[0055] The present invention provides the above op-
erating device and a switch apparatus including a switch
element to be pushed by the pushing portion of the op-
erating member that receives the pushing action in the
operating device. The switch element in the switch ap-
paratus is adapted to apply a reaction force to the pushing
portion in a direction opposite to the pushing action di-
rection when the switch element is pushed by the pushing
portion and is disposed at a position where the reaction
force pushes the portion being engaged of the operating
member to the engaging portion.

Claims

1. An operating device that receives a pushing action
in a particular pushing action direction, comprising:

an operating member for pushing a given switch
element in response to an pushing action in the
pushing action direction; and
a holding member for holding said operating
member so that said operating member is mov-
able in the pushing action direction;
said operating member including a portion being
operated that receives the pushing action, a
pushing portion that extends from said portion
being operated in the pushing action direction
and is provided on a distal end with a contact
portion that contacts with said switch element,
and a portion being engaged that projects from
said pushing portion in a direction perpendicular
to the pushing action direction;
said holding member including a holding portion
for holding said operating member so as to guide
said operating member in a direction parallel to
the pushing action direction, and a deflectable
piece that extends from said holding portion to-
ward said switch element and is provided on a
distal end with an engaging portion that is de-
flectable in a direction perpendicular to the push-
ing action direction; and
said deflectable piece being deflected in a back-
ward direction from said portion being engaged
when said pushing portion of said operating
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member is inserted into said holding portion from
a side opposite to said switch element and con-
tacts with said portion being engaged, and said
deflectable piece being disposed at a position
where a displacing region of said deflectable
piece apart from said switch element is restricted
when said engaging portion of said deflectable
piece contacts with said portion being engaged
from a side opposite to said switch element at a
position where said portion being engaged
passes over said deflectable piece.

2. An operating device according to Claim 1, wherein
said deflectable piece has a shape in which said en-
gaging portion contacts with said portion being en-
gaged from a direction inclined with respect to the
pushing action direction of said operating member.

3. An operating device according to Claim 2, wherein
said deflectable piece includes a base that extends
from said holding portion in the pushing action direc-
tion of said operating member and an inclined portion
that extends slant from a distal end of said base in
a direction approaching said portion being engaged,
and a distal end of said inclined portion defines said
engaging portion.

4. An operating device according to any one of Claims
1 to 3, wherein said portion being engaged projects
from the distal end of said pushing portion in a direc-
tion perpendicular to the pushing action direction to
define a part of said contact portion.

5. An operating device according to any one of Claims
1 to 4, wherein said device includes a plurality of
operating members, holding portions of said holding
member hold said operating members, respectively
and said holding members include a plurality of de-
flectable pieces that engage said portion being en-
gaged of said operating members, respectively.

6. A switch apparatus comprising:

an operating device according to any one of
Claims 1 to 5; and
a switch element to be pushed by said pushing
portion of said operating member that receives
the pushing action in said operating device;
said switch element being adapted to apply a
reaction force to said pushing portion in a direc-
tion opposite to the pushing action direction
when said switch element is pushed by said
pushing portion and being disposed at a position
where said reaction force pushes said portion
being engaged of said operating member to said
engaging portion.
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