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(54) PUSH-BUTTON SWITCH

(57) To provide a push button switch that is capable
of performing a two-stage input operation, that enables
a pressing operation portion to be depressed without
causing the pressing operation portion to interfere with
other portions to achieve a smooth input operation, and
that generates a desirable clicking sensation.

A push button switch includes a plunger 2 including
a first pusher portion 21 and a second pusher portion 22
that is apart from the first pusher portion 21; a first actu-
ating portion 31 including a first body portion 311, a first
skirt portion 312, and a first movable contact 314; and a
second actuating portion 32 including a second body por-
tion, a second skirt portion 322, and a second movable
contact 324. When the plunger 2 is depressed by a dis-
tance A1, the second skirt portion 322 buckles and the
second movable contact 324 comes into contact with a
second circuit contact 43 on a circuit board 4 and the first
pusher portion 21 comes into contact with the first body
portion 311. When the plunger 2 is depressed by a dis-
tance B, the first skirt portion 312 buckles and the first
movable contact 314 comes into contact with a second
circuit contact 42.
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Description

Technical Field

[0001] The present invention relates to push button
switches mounted on, for example, domestic, on-board,
and portable electrical devices to perform an input oper-
ation, and more particularly to a push button switch ca-
pable of performing a two-stage input operation in re-
sponse to a single continuous pressing operation.

Background Art

[0002] Push button switches have been widely used
in, for example, domestic, on-board, and portable elec-
trical devices.
[0003] A push button switch is configured to perform
an on/off operation of a circuit when a pressing operation
portion is depressed so that a movable contact provided
on a pusher side comes into contact with a circuit contact
provided on a circuit board side. When the pressing op-
eration portion is depressed, a skirt portion that elastically
supports the pusher buckles to generate a clicking sen-
sation, which the operator feels on their finger. Thus, the
operator is provided with a feel of operation.
[0004] An example of an existing push button switch
is capable of performing a two-stage input operation in
response to a single continuous pressing operation. For
example, PTL 1 discloses a push button which operates
a plurality of switch actuating portions, which are ar-
ranged in parallel along a single plane, when a single key
knob that serves as a pressing operation portion is de-
pressed.
[0005] The push button switch according to PTL 1 in-
cludes a first switch actuating portion and second switch
actuating portions positioned higher than the first switch
actuating portion. When the key knob is depressed, first,
skirt portions of the second switch actuating portions,
which are in contact with the key knob, buckle and mov-
able contacts provided on the second switch actuating
portions come into contact with fixed contacts on a circuit
board.
[0006] When the key knob in this state is further de-
pressed, a skirt portion of the first switch actuating portion
buckles and the skirt portions of the second switch actu-
ating portions further buckle so that a movable contact
provided on the first switch actuating portion comes into
contact with a fixed contact on the circuit board. Thus, a
two-stage input operation can be performed in response
to a single action.

Citation List

Patent Literature

[0007] PTL 1: Japanese Unexamined Utility Model
Registration Application Publication No. 61-149232

Summary of Invention

Technical Problem

[0008] The key knob included in the push button switch
described in PTL 1 has a large flat bottom surface that
contacts the first switch actuating portion and the second
switch actuating portions. Therefore, when the key knob
is depressed, the skirt portions of the second switch ac-
tuating portions that buckle and are bent upward come
into contact with the bottom surface of the key knob. As
a result, the depression of the key knob is obstructed and
a desirable clicking sensation cannot be easily generat-
ed.
[0009] The present invention has been made in light
of the above-described problem, and an object of the
present invention is to provide a push button switch that
is capable of performing a two-stage input operation, that
enables a pressing operation portion to be depressed
without causing the pressing operation portion to inter-
fere with other portions to achieve a smooth input oper-
ation, and that generates a desirable clicking sensation.

Solution to Problem

[0010] To achieve the above-described object, the
present invention provides the following configuration.
[0011] According to the present invention, a push but-
ton switch that comes into conductive contact with circuit
contacts of a circuit board includes a pressing operation
portion including a main portion, a first pusher portion
that projects from the main portion, and a second pusher
portion that is apart from the first pusher portion; a first
actuating portion including a first body portion positioned
to face the first pusher portion, a first skirt portion formed
of a rubber elastic body that is continuously connected
to a lower peripheral part of the first body portion and
elastically supports the first body portion, and a first mov-
able contact provided at a bottom of the first body portion;
and a second actuating portion including a second body
portion formed of a tubular rubber elastic body positioned
to face the second pusher portion and having a cavity
therein, a second skirt portion formed of a rubber elastic
body that is continuously connected to a lower peripheral
part of the second body portion and elastically supports
the second body portion, and a second movable contact
provided at a bottom of the second body portion. When
the pressing operation portion is depressed by a first dis-
tance while the second pusher portion is in contact with
the second body portion, the second skirt portion buckles,
the second movable contact comes into contact with one
of the circuit contacts of the circuit board, and the first
pusher portion comes into contact with the first body por-
tion. When the pressing operation portion is depressed
by a second distance while the first pusher portion is in
contact with the first body portion, the first skirt portion
buckles and the first movable contact comes into contact
with another one of the circuit contacts of the circuit
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board.
[0012] Since the first pusher portion and the second
pusher portion are apart from each other and has a gap
therebetween, the first skirt portion and the second skirt
portion that buckle and are bent upward can be received
by the gap and do not come into contact with the pressing
operation portion. Therefore, the pressing operation por-
tion can be smoothly depressed.
[0013] Only the second skirt portion buckles in the first-
stage operation, and the first skirt portion buckles in the
second-stage operation. Accordingly, the depression re-
sistance applied to the pressing operation portion differs
between the first-stage operation and the second-stage
operation. Thus, different clicking sensations can be gen-
erated in the first-stage operation and the second-stage
operation.
[0014] According to the present invention, the first
pusher portion may be shorter than the second pusher
portion.
[0015] When the first pusher portion is shorter than the
second pusher portion, a large space for accommodating
the first actuating portion can be provided. Therefore, the
height of the first skirt portion of the first actuating portion
can be increased so that the first skirt portion easily buck-
les, and the first actuating portion can be easily de-
pressed.
[0016] According to the present invention, the first body
portion may be shorter than the second body portion.
[0017] Also when the first body portion is shorter than
the second body portion, a large space for accommodat-
ing the first actuating portion can be provided. Therefore,
the height of the first skirt portion of the first actuating
portion can be increased so that the first skirt portion
easily buckles, and the first actuating portion can be eas-
ily depressed.
[0018] According to the present invention, the second
skirt portion may be thinner than the second body portion.
[0019] When the second skirt portion is thinner than
the second body portion, it is possible to cause only the
second skirt portion to buckle in the first-stage operation
and cause the second body portion to be compressed in
the second-stage operation. Accordingly, the depression
resistance applied to the pressing operation portion dif-
fers between the first-stage operation and the second-
stage operation. Thus, different clicking sensations can
be generated in the first-stage operation and the second-
stage operation.
[0020] In the present invention, the second body por-
tion may have a recess portion at an end thereof.
[0021] When the second body portion has a recess
portion at an end thereof, the air in the second body por-
tion can easily flow out of the second body portion when
the second body portion is depressed by the second
pusher portion. Accordingly, the second body portion can
be easily compressed.
[0022] In the present invention, the second pusher por-
tion may have a groove at an end thereof.
[0023] Also when the second pusher portion has a

groove at an end thereof, the air in the second body por-
tion can easily flow out of the second body portion when
the second body portion is depressed by the second
pusher portion. Accordingly, the second body portion can
be easily compressed.
[0024] In the present invention, the second pusher por-
tion may have a protrusion at an end thereof.
[0025] Also when the second pusher portion has a pro-
trusion at an end thereof, the air in the second body por-
tion can easily flow out of the second body portion when
the second body portion is depressed by the second
pusher portion. Accordingly, the second body portion
easily buckles. Advantageous Effects of Invention
[0026] According to the above-described present in-
vention, the pressing operation portion can be smoothly
depressed without causing the pressing operation por-
tion to interfere with other portions, and a desirable click-
ing sensation can be generated. Accordingly, an elec-
tronic device including the push button switch according
to the present invention provides an appropriate feel of
operation and reduces the risk of misoperation when a
user carries out a two-stage input operation of the elec-
tronic device.

Brief Description of Drawings

[0027]

[Fig. 1] Fig. 1 is an exploded sectional view of a push
button switch according to a first embodiment of the
present invention.
[Fig. 2] Fig. 2 is a bottom view of a plunger included
in the push button switch illustrated in Fig. 1.
[Fig. 3] Fig. 3 is a plan view of a switch actuator in-
cluded in the push button switch illustrated in Fig. 1.
[Fig. 4] Fig. 4 is a sectional view illustrating the push
button switch illustrated in Fig. 1 in an initial state.
[Fig. 5] Fig. 5 is a sectional view illustrating the plung-
er that has been depressed from the position illus-
trated in Fig. 4.
[Fig. 6] Fig. 6 is a sectional view illustrating the plung-
er that has been further depressed from the position
illustrated in Fig. 5.
[Fig. 7] Fig. 7 is a sectional view illustrating the plung-
er that has been further depressed from the position
illustrated in Fig. 6.
[Fig. 8] Fig. 8 is a sectional view illustrating a push
button switch according to a second embodiment.
[Fig. 9] Fig. 9 is a bottom view of a plunger included
in a push button switch according to a first modifica-
tion.
[Fig. 10] Fig. 10 is a plan view of a switch actuator
included in a push button switch according to a sec-
ond modification.

Description of Embodiments

[0028] A push button switch according to an embodi-
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ment of the present invention will now be described with
reference to the accompanying drawings.

Push Button Switch of First Embodiment [Fig. 1]

[0029] A push button switch 1, which comes into con-
ductive contact with circuit contacts of a circuit board,
includes a plunger 2 that serves as a "pressing operation
portion" and a switch actuator 3 provided below the
plunger 2. The push button switch 1 is capable of per-
forming a two-stage operation.

Plunger [Figs. 1 and 2]

[0030] The plunger 2 includes an elongated-plate-
shaped main portion 23, a first pusher portion 21 that
projects from the main portion 23 at a central position in
a longitudinal direction thereof, and two second pusher
portions 22 that project farther than the first pusher por-
tion 21 does from the main portion 23 at both ends in the
longitudinal direction thereof. The plunger 2 has a top
surface 23b that serves as an operation surface of the
push button switch 1.
[0031] The plunger 2 may be made of any material,
such as hard resin, metal, or wood, as long as the material
is hard enough to be able to depress the switch actuator 3.
[0032] The first pusher portion 21 is rectangular and
projects from a bottom surface 23a of the main portion
23 at a central position in the longitudinal direction there-
of. A width W1 of the first pusher portion 21 in a lateral
direction thereof (longitudinal direction of the plunger 2)
is greater than or equal to a diameter of a first actuating
portion 31, which will be described below. Accordingly,
the first actuating portion 31 can be reliably depressed
when the plunger 2 is depressed. The bottom surface of
the first pusher portion 21 serves as a contact surface
21a that comes into contact with the first actuating portion
31.
[0033] The second pusher portions 22 are rectangular
and project from the bottom surface 23a of the main por-
tion 23 at both ends in the longitudinal direction of the
plunger 2. The first pusher portion 21 and the second
pusher portions 22 are apart from each other with gaps
defined by grooves 24 therebetween. Accordingly, even
when a first skirt portion 312 and second skirt portions
322, which will be described below, buckle and are bent
to be arched upward so that the bent portions reach a
height above the upper ends of the second pusher por-
tions 22, the bent portions are received by the gaps and
prevented from coming into contact with the plunger 2
and obstructing the depression of the plunger 2.
[0034] A width W2 of the second pusher portions 22 in
a lateral direction thereof (longitudinal direction of the
plunger 2) is greater than or equal to a diameter of second
actuating portions 32, which will be described below. Ac-
cordingly, the second actuating portions 32 can be reli-
ably depressed when the plunger 2 is depressed. In par-
ticular, the width W2 of the second pusher portions 22 is

preferably greater than the diameter of the second actu-
ating portions 32. Such a configuration eliminates the risk
that the plunger 2 will not be able to return to the initial
position due to second body portions 321 of the second
actuating portions 32 covering and engaging with the
second pusher portions 22 when the second body por-
tions 321 are compressed and deformed, as described
below. The bottom surfaces of the second pusher por-
tions 22 serve as contact surfaces 22a that come into
contact with the second actuating portions 32.

Switch Actuator [Figs. 1 and 3]

[0035] The switch actuator 3 is formed of a rubber elas-
tic body, and includes an elongated-plate-shaped base
portion 33, a first actuating portion 31 arranged to project
above the base portion 33 and face the first pusher por-
tion 21, and two second actuating portions 32 arranged
to project above the base portion 33 and face the second
pusher portions 22.
[0036] Examples of the material of the switch actuator
3 include synthetic rubbers and thermoplastic elastomers
(TPEs), more specifically, silicone rubber, urethane rub-
ber, fluorine rubber, nitrile rubber, ethylene propylene
rubber, styrene-based TPE, olefin-based TPE, urethane-
based TPE, and polyester-based TPE. Among these ma-
terials, silicone rubber is preferred because it has less
variation in hardness at high and low temperatures, high
durability, and smaller permanent compressive strain.
[0037] The base portion 33 is an elongated-plate-
shaped member. The first actuating portion 31 and the
two second actuating portions 32 project from a top sur-
face 33a of the base portion 33 and are aligned next to
each other.
[0038] The first actuating portion 31 includes a first
body portion 311 positioned to face the first pusher por-
tion 21, the first skirt portion 312 continuously connected
to a lower peripheral part of the first body portion 311,
and a first movable contact 314 provided on the bottom
of the first body portion 311.
[0039] The first body portion 311 has a solid cylindrical
structure and is elastically supported by the first skirt por-
tion 312 on the base portion 33. The first body portion
311 includes a cylindrical pressing portion 313 that
projects at the bottom thereof, and the first movable con-
tact 314 is provided at the end of the pressing portion 313.
[0040] The first skirt portion 312, which is truncated-
cone-shaped, stands on the base portion 33 and has a
thickness less than that of the base portion 33. The first
skirt portion 312 elastically supports the first body portion
311 on the base portion 33.
[0041] The first movable contact 314, which is a con-
ductive member, is formed by arranging, for example, a
conductive coating film, a metal plate, or a thin metal wire
on the bottom surface of the first body portion 311.
[0042] The second actuating portions 32 include sec-
ond body portions 321 positioned to face the respective
second pusher portions 22, second skirt portions 322

5 6 



EP 3 439 007 A1

5

5

10

15

20

25

30

35

40

45

50

55

continuously connected to lower peripheral parts of the
second body portions 321, and second movable contacts
324 provided below the second body portions 321. The
two second actuating portions 32 are provided around
the first actuating portion 31. The first actuating portion
31 and the two second actuating portions 32 are aligned
next to each other.
[0043] The second body portions 321 have cylindrical
structures with cavities 321a formed therein, and are
elastically supported by the second skirt portions 322 on
the base portion 33. Pressing portions 323 having a solid
cylindrical shape are continuously connected to the sec-
ond body portions 321 by thin-walled connecting portions
325 at the bottom of the second body portions 321. The
second movable contacts 324 are provided at ends of
the pressing portions 323. The second body portions 321
and the first body portion 311 are at the same height.
[0044] The second skirt portions 322, which are trun-
cated-cone-shaped, stand on the base portion 33 and
have a thickness less than those of the base portion 33
and the second body portions 321. The second skirt por-
tions 322 elastically support the second body portions
321 on the base portion 33. When the second actuating
portions 32 are depressed by the second pusher portions
22, first, the thin-walled second skirt portions 322 buckle,
and then the thick-walled second body portions 321 are
compressed.
[0045] The second movable contacts 324, which are
conductive members, are formed by arranging, for ex-
ample, conductive coating films, metal plates, or thin met-
al wires on the bottom surfaces of the pressing portions
323.
[0046] Since multiple second actuating portions 32 are
arranged adjacent to the first actuating portion 31, the
plunger 2 is not tilted when depressed, and can be easily
vertically depressed.

Circuit Board [Fig. 1]

[0047] The circuit board 4 includes a first circuit contact
42 and second circuit contacts 43 formed on a surface
of a board body 41. The first circuit contact 42 is posi-
tioned to face the first movable contact 314, and the sec-
ond circuit contacts 43 are positioned to face respective
ones of the two second movable contacts 324. The first
circuit contact 42 and the two second circuit contacts 43
are aligned next to each other.
[0048] The board body 41 is formed by applying a rolled
copper foil to, for example, a flexible circuit board includ-
ing a base composed of a polyethylene terephthalate
film, a polyethylene naphthalate film, or a polyimide film
or a rigid circuit board including a glass epoxy or glass
composite base, and etching the copper foil into a desired
circuit pattern.
[0049] The first circuit contact 42 and the second circuit
contacts 43 are made of a conductive metal, and are
formed in a pattern including comb-shaped opposing por-
tions or concentric circles. The surfaces of the first circuit

contact 42 and the second circuit contacts 43 are covered
with a protecting layer, such as a gold plating film or a
conductive layer made of carbon ink, to prevent corro-
sion.
[0050] A distance B between the first circuit contact 42
and the first movable contact 314 is less than a distance
A1 between each second circuit contact 43 and the cor-
responding second movable contact 324. Since the dis-
tance B1 is less than the distance A1, a distance by which
the plunger 2 is depressed in a second-stage operation,
in which the plunger 2 receives a greater depression re-
sistance than in a first-stage operation, can be reduced
and operation load in the second-stage operation can be
reduced accordingly.
[0051] The distance A1 between each second circuit
contact 43 and the corresponding second movable con-
tact 324 is equal to a height difference A2 between the
first pusher portion 21 and the second pusher portions 22.

Operation of Push Button Switch [Figs. 4 to 7]

[0052] The operation of the above-described push but-
ton switch 1 will now be described. Fig. 1 illustrates the
plunger 2 and the switch actuator 3 are in a separated
state for convenience of description. However, in prac-
tice, the second pusher portions 22 of the plunger 2 are
in contact with the second body portions 321 of the sec-
ond actuating portions 32, as illustrated in Fig. 4, when
the first-stage operation is started. Thus, Fig. 4 shows
the initial state of the push button switch 1. In the initial
state, the distance between each second movable con-
tact 324 and the corresponding second circuit contact 43
is A1. The distance between the contact surface 21a of
the first pusher portion 21 and the top surface of the first
body portion 311 is A2, which is equal to A1. The distance
between the first movable contact 314 and the first circuit
contact 42 is B, which is less than A1.
[0053] When the plunger 2 in the initial state is de-
pressed, the second skirt portions 322 of the second ac-
tuating portions 32 buckle, as illustrated in Fig. 5. At this
time, the operator feels a clicking sensation generated
by the buckling of the second skirt portions 322.
[0054] As the plunger 2 is depressed, the second skirt
portions 322 buckle and are upwardly bent. Since the
grooves 24 are formed in the plunger 2, the second skirt
portions 322 in the bent state are received by the spaces
defined by the grooves 24 and are prevented from coming
into contact with the plunger 2. Accordingly, the second
skirt portions 322 in the bent state are prevented from
obstructing the depression of the plunger 2 by coming
into contact with the plunger 2, and the plunger 2 can be
smoothly depressed in the first-stage operation and the
second-stage operation, which will be described below.
[0055] When the second body portions 321 are further
pushed downward, as illustrated in Fig. 6, the second
movable contacts 324 provided below the second body
portions 321 come into contact the second circuit con-
tacts 43 on the circuit board 4, and are electrically con-

7 8 



EP 3 439 007 A1

6

5

10

15

20

25

30

35

40

45

50

55

nected to the second circuit contacts 43. The second
pusher portions 21 are moved downward from the initial
positions thereof by the distance A1, and accordingly the
first pusher portion 21 is also moved downward by the
distance A2, which is equal to the distance A1. As a result,
the first pusher portion 21 comes into contact with the
first body portion 311. Thus, the first-stage operation is
completed.
[0056] In this state, the second movable contacts 324
are in contact with the second circuit contacts 43 and the
first pusher portion 21 is in contact with the first body
portion 311. Therefore, the resistance against the de-
pression of the plunger 2 increases, and the user recog-
nizes that the first-stage operation has been completed.
[0057] Next, the second-stage operation is started.
When the plunger 2 is further depressed from the position
illustrated in Fig. 6, the second body portions 321 of the
second actuating portions 32 are compressed, and the
first skirt portion 312 of the first actuating portion 31 and
the connecting portions 325 buckle. Accordingly, the first
body portion 311 that is in contact with the first pusher
portion 21 is depressed. At this time, the user feels a
clicking sensation generated by the buckling of the skirt
portion 312 and the connecting portions 325.
[0058] As the plunger 2 is depressed, the first skirt por-
tion 312 buckles and is upwardly bent. Since the grooves
24 are formed in the plunger 2, the first skirt portion in
the bent state is received by the spaces defined by the
grooves 24 and is prevented from coming into contact
with the plunger 2. Accordingly, the first skirt portion 312
in the bent state is prevented from obstructing the de-
pression of the plunger 2 by coming into contact with the
plunger 2, and the plunger 2 can also be smoothly de-
pressed in the second-stage operation.
[0059] To enable the user to distinguish between the
first-stage operation and the second-stage operation
based on the feel of operation, the depression resistance
in the second-stage operation needs to be greater than
the depression resistance in the first stage.
[0060] The resistance in the first-stage operation de-
pends only on the buckling resistance of the second skirt
portions 322. In contrast, the resistance in the second-
stage operation is the sum of the compressive resistance
of the second body portions 321, which have a greater
thickness and a greater resistance than the second skirt
portions 322, and the buckling resistances of the first skirt
portion 312 and the connecting portions 325.
[0061] Accordingly, the depression resistance in the
second-stage operation is greater than the depression
resistance in the first-stage operation. This enables the
user to distinguish between the first-stage operation and
the second-stage operation based on the feel of opera-
tion.
[0062] The connecting portions 325 that have buckled
exerts an elastic restoring force that continuously press-
es the second movable contacts 324 against the second
circuit contacts 43 during the second-stage operation.
Accordingly, the second movable contacts 324 and the

second circuit contacts 43 that are in conductive contact
with each other can be prevented from becoming sepa-
rated from each other during the second-stage operation.
[0063] Back to Fig. 6, when the plunger 2 is further
depressed from the illustrated position, the first body por-
tion 311 is further depressed and the first skirt portion
312 further buckles, as illustrated in Fig. 7, so that the
first movable contact 314 provided on the bottom of the
first body portion 311 comes into contact with the first
circuit contact 42 on the circuit board 4 and is electrically
connected to the first circuit contact 42. Thus, the second-
stage operation is completed.
[0064] In this state, the first movable contact 314 and
the first circuit contact 42 are in contact with each other,
so that the resistance against the depression of the plung-
er 2 increases and the user recognizes that the second-
stage operation has been completed.

Effects of Push Button Switch

[0065] The push button switch 1 according to the
above-described embodiment includes the plunger 2
having the grooves 24 formed between the first pusher
portion 21 and the second pusher portions 22. Therefore,
the first skirt portion 312 and the second skirt portions
322, which buckle and are bent upward when the plunger
2 is depressed, are received by the spaces defined by
the grooves 24 and are prevented from coming into con-
tact with the bottom surface of the plunger 2.
[0066] Accordingly, the first skirt portion 312 and the
second skirt portions 322 in the upwardly bent state are
prevented from obstructing the depression of the plunger
2 by coming into contact with the bottom surface of the
plunger 2, and the plunger 2 can be smoothly depressed
in both the first-stage operation and the second-stage
operation.
[0067] In addition, since the first pusher portion 21 is
shorter than the second pusher portions 22 on the main
portion 23, a large space can be provided below the first
pusher portion 21. Accordingly, a large space for accom-
modating the first actuating portion 31 can be provided,
and the heights of the first body portion 311 and the first
skirt portion 312 of the first actuating portion 31 can be
increased.
[0068] As the heights of the first body portion 311 and
the first skirt portion 312 are increased, the first skirt por-
tion 312 more easily buckles. Therefore, the first actuat-
ing portion 31 can be more easily depressed in the sec-
ond-stage operation.

Push Button Switch of Second Embodiment [Fig. 8]

[0069] The push button switch 1 according to the first
embodiment is configured such that the first pusher por-
tion 21 is shorter than the second pusher portions 22, so
that the height of the first skirt portion 312 of the first
actuating portion 31 can be increased to enable easy
buckling of the first skirt portion 312.
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[0070] However, the present invention is not limited to
this. As illustrated in Fig. 8, a first body portion 311’ may
be formed to have a smaller height without changing the
height of the first skirt portion 312, and a first pusher
portion 21’ may be formed to have the same height as
the second pusher portions 22. In Fig. 8, components
similar to those in Fig. 1 are denoted by the same refer-
ence signs.
[0071] A push button switch 1’ having the above-de-
scribed structure has effects similar to those of the push
button switch 1 according to the above-described first
embodiment. In addition, since it is not necessary to form
the plunger 2’ so that the first pusher portion 21’ and the
second pusher portions 22 have different heights, the
plunger 2’ can be more easily designed.

Modifications of Embodiments

[0072] The present invention is not limited to the
above-described embodiments, and various modifica-
tions are possible.
[0073] For example, during the second-stage opera-
tion of the push button switch 1 according to the above-
described embodiment, there is a possibility that the air
in the cavities 321a in the second body portions 321 can-
not easily flow out of the cavities 321a. When the air
cannot easily flow out of the cavities 321a, the second
body portions 321 cannot be easily compressed and the
second-stage operation cannot be smoothly performed.
[0074] Accordingly, as illustrated in Fig. 9, cross-
shaped grooves 221 for releasing the air may be formed
at the ends of the second pusher portions 22 of the plung-
er 2.
[0075] The grooves 221 enable the air in the second
body portions 321 to easily flow out when the plunger 2
depresses the switch actuator 3. Accordingly, the second
body portions 321 can be easily compressed.
[0076] The shape of the grooves 221 is not limited to
a cross shape. However, when the grooves 221 are
cross-shaped, the second body portions 321 can be pre-
vented from receiving non-uniform pressing force.
[0077] Cross-shaped protrusions may be formed in-
stead of the cross-shaped grooves 221 at the ends of
the second pusher portions 22 of the plunger 2. Also in
this case, effects similar to those of the cross-shaped
grooves 221 can be obtained.
[0078] As illustrated in Fig. 10, recess portions 326
may be formed at the ends of the second body portions
321 of the second actuating portions 32. Also in this case,
the air in the second body portions 321 easily flows out,
and the second body portions 321 can be easily com-
pressed. When four recess portions 326 having the same
shape are formed so as to extend in respective directions,
the second body portions 321 can be prevented from
receiving non-uniform pressing force. The second body
portions 321 are referred to as being tubular even when
the recess portions 326 are formed therein.
[0079] Although the above-described push button

switch 1 includes two second actuating portions 32, the
number of second actuating portions 32 is not limited to
two in the present invention, and may instead be one, or
three or more. The number of second pusher portions 22
of the plunger 2 is changed in accordance with the
number of second actuating portions 32.
[0080] To enable easy depression of the first actuating
portion 31 and the second actuating portions 32, a struc-
ture for releasing air from the spaces surrounded by the
base portion 33, the first actuating portion 31, the second
actuating portions 32, and the circuit board 4 is preferably
provided. Accordingly, for example, ventilation holes or
air grooves for releasing air may be formed in the base
portion 33 or the board body 41.
[0081] In addition, although the first actuating portion
31 and the two second actuating portions 32 are aligned
next to each other in the above-described embodiment,
the present invention is not limited to this, and any ar-
rangement may be employed.
[0082] In addition, although the main portion 23 of the
plunger 2, 2’ is elongated-plate-shaped in the above-de-
scribed embodiment, the present invention is not limited
to this, and the main portion 23 may have any shape,
such as a curved shape.
[0083] In addition, although the second actuating por-
tions include the connecting portions 325 capable of
buckling and the pressing portions 323 connected to the
connecting portions 325 in the above-described embod-
iments, the present invention is not limited to this. The
connecting portions 325 and the pressing portions 323
may be omitted, and the movable contacts 324 may be
formed directly on the bottom of the tubular second body
portions 321.

Reference Signs List

[0084]

1, 1’ push button switch
2, 2’ plunger
3, 3’ switch actuator
4 circuit board
21, 21’ first pusher portion
22 second pusher portion
23 main portion
31 first actuating portion
32 second actuating portion
33 base portion
41 board body
42 first circuit contact
43 second circuit contact
221 groove
311 first body portion
312 first skirt portion
313 pressing portion
314 first movable contact
321 second body portion
321a cavity
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322 second skirt portion
323 pressing portion
324 second movable contact
325 connecting portion

Claims

1. A push button switch that comes into conductive con-
tact with circuit contacts of a circuit board, the push
button switch comprising:

a pressing operation portion including a main
portion, a first pusher portion that projects from
the main portion, and a second pusher portion
that is apart from the first pusher portion;
a first actuating portion including a first body por-
tion positioned to face the first pusher portion, a
first skirt portion formed of a rubber elastic body
that is continuously connected to a lower periph-
eral part of the first body portion and elastically
supports the first body portion, and a first mov-
able contact provided at a bottom of the first body
portion; and
a second actuating portion including a second
body portion formed of a tubular rubber elastic
body positioned to face the second pusher por-
tion and having a cavity therein, a second skirt
portion formed of a rubber elastic body that is
continuously connected to a lower peripheral
part of the second body portion and elastically
supports the second body portion, and a second
movable contact provided at a bottom of the sec-
ond body portion,

wherein when the pressing operation portion is de-
pressed by a first distance while the second pusher
portion is in contact with the second body portion,
the second skirt portion buckles, the second movable
contact comes into contact with one of the circuit
contacts of the circuit board, and the first pusher por-
tion comes into contact with the first body portion,
and
wherein when the pressing operation portion is de-
pressed by a second distance while the first pusher
portion is in contact with the first body portion, the
first skirt portion buckles and the first movable con-
tact comes into contact with another one of the circuit
contacts of the circuit board.

2. The push button switch according to Claim 1, where-
in the first pusher portion is shorter than the second
pusher portion.

3. The push button switch according to Claim 1, where-
in the first body portion is shorter than the second
body portion.

4. The push button switch according to any one of
Claims 1 to 3, wherein the second skirt portion is
thinner than the second body portion.

5. The push button switch according to any one of
Claims 1 to 4, wherein the second body portion has
a recess portion at an end thereof.

6. The push button switch according to any one of
Claims 1 to 4, wherein the second pusher portion
has a groove at an end thereof.

7. The push button switch according to any one of
Claims 1 to 4, wherein the second pusher portion
includes a protrusion at an end thereof.
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