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(57) A push button switch device with a lever which
can preventoccurrence of the tilting of an operating mem-
ber when a lever is press-operated is provided. The push
button switch device includes an operating member 7
having an operating portion 7ato which the pressing force
of a lever 3 is to be applied, a movable contact 8 held by
the operating member 7 and having a first elastic arm 8a
and a second elastic arm 8b, and a first contact portion
8al and a second contact portion 8b1 formed in the elas-
tic arms 8a and 8b, respectively, to sandwich a first con-
tact 4, a second contact 5, and a common contact 6. The
movable contact 8 has a connecting portion 8c which
connects the first elastic arm 8a and the second elastic
arm 8b. The first contact portion 8al and the second con-
tact portion 8b1 of the movable contact 8 are distributively
arranged on both sides of a position corresponding to
the operating portion 7a of the operating member 7. A
coil spring 9 which biases the operating member 7 is
arranged on the bottom surface of the connecting portion
8c of the movable contact 8.
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Description

[0001] THIS APPLICATION CLAIMS BENEFIT OF
JAPANESE PATENT APPLICATION NO. 2007-162807
FILED ON JUNE 20, 2007, WHICH IS HEREBY INCOR-
PORATED BY REFERENCE.

BACKGROUND
1. Field of the Invention

[0002] The present invention relates to a push button
switch device with a lever which is turned on or turned
off as a movable contact held by an operating member
slides on fixed contacts according to lever operation.

2. Description of the Related Art

[0003] As this type of a related-art technique, there is
one shown in Japanese Unexamined Patent Application
Publication No. 2005-294112. This related-art technique
includes a case composed an upper case and a lower
case which form a main body, a lever rotatably supported
by the case, three fixed contacts provided uprightly in the
case, and a slider, i.e., an operating member held in the
case so as to be vertically movable, and having a pressed
projection, i.e., an operating portion to which the pressing
force of the lever is to be applied. Further, the related-art
technique includes a movable contact held by the oper-
ating member, having three elastic arms, and contact
portions respectively formed in the elastic arms to be
capable of sandwiching the above-mentioned fixed con-
tacts, respectively, and performing switching of the con-
tacts, i.e., switching of ON and OFF as the contact por-
tions slide on the corresponding fixed contacts, and a
coil spring, i.e., a biasing member which biases the
above-mentioned operating member toward its initial po-
sition.

[0004] The above-mentioned movable contact is ar-
ranged on side apart from a position corresponding to
the operating portion of the operating member. That is,
the movable contact is arranged in a position apart from
a position directly under the operating portion of the op-
erating member. In connection with this, each if the three
fixed contacts is also arranged on one side apart from a
position corresponding to the operating portion of the op-
erating member.

[0005] Inthisrelated-arttechnique, in aninitial position
where the lever is not press-operated, two of the three
contact portions of the movable contact held by the op-
erating member are electrically connected to two fixed
contacts, and one remaining contact portion is held in a
state of being separated from the corresponding fixed
contact. Thereby, the fixed contact corresponding to the
one remaining contact portion, and the other fixed con-
tacts are cut off from each other, resulting in an OFF state.
[0006] When the lever is operated from such a state,
the operating member moves accordingly, the above-
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mentioned one remaining contact portion of the movable
contact held by the operating member is electrically con-
nected to the corresponding fixed contact, and the fixed
contact corresponding to the one remaining contact por-
tion and the other fixed contacts are connected to each
other via the movable contact, resulting in ON state.
[0007] In the above-mentioned related-art technique,
by the synergy of the fact that the movable contact having
the three contact portions, and the three fixed contacts
are arranged on one side apart from the operating portion
of the operating member to which the pressing force of
the lever is to be applied, and of the fact that switching
of ON and OFF is performed as the contact portions of
the movable contact slide on the fixed contacts while
sandwiching them, that is, the fact that a frictional force
is caused between the three contact portions of the mov-
able contact, and the three fixed contacts, there is a con-
cern that the operating member holding the movable con-
tact is tilted when the lever is press-operated. In a case
where such an operating member is tilted, deviation oc-
curs in the timing with which the contact portions of the
movable come into contact with the fixed contacts, and
ON and OFF timing becomes unstable. As a result, deg-
radation of ON and OFF switching performance is apt to
occur.

SUMMARY

[0008] It is desirable to provide a push button switch
device with a lever which can prevent occurrence of the
tilting of the operating member when the lever is press-
operated.

[0009] In order to achieve this object, according to an
aspect of the invention, a push button switch device with
a lever includes a case, a lever rotatably supported by
the case, at least pair of fixed contacts erected in the
case, an operating member movably held by the case
and having an operating portion to which the pressing
force of the lever is to be applied, a movable contact held
by the operating member, having at least a pair of elastic
arms, and contact portions respectively formed in the
elastic arms to sandwich the fixed contacts, and perform-
ing switching of ON and OFF as the contact portions slide
onthe fixed contacts, and a biasing member which biases
the operating member toward its initial position. The mov-
able contact has a connecting portion connecting at least
the pair of elastic arms, the contact portions formed in
each of the elastic arms of the movable contact are dis-
tributively arranged on both sides of a position corre-
sponding to the operating portion of the operating mem-
ber, and the biasing member is arranged on a bottom
surface of the connecting portion of the movable contact.
[0010] Inthe aspect of the invention configured in this
way, for example, the switch device is turned o-ff when
the lever is maintained in its initial position where the
lever is not press-operated, and the switch device is
turned on when the lever is press-operated to move the
operating member via the operating portion, and accord-
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ingly, the contact portions of the movable come into con-
tact with and are electrically connected to corresponding
fixed contacts. In the aspect of the invention in which
such switching of ON and OFF is performed, the contact
portions of the movable contact are distributively ar-
ranged on both sides of a position corresponding to the
operating portion of the operating member. That is, the
contact portions of the movable contact are distributively
arranged on both sides of a position near the operating
portion of the operating member, that is, a position near
a portion directly under the operating portion. Thus, the
force to be applied to the operating member via the op-
erating portion by the pressing operation of the lever can
be dispersed to the right and left of a position correspond-
ing to the operating portion of the operating member.
Further, the frictional force caused between the contact
portions of the movable contact, and the fixed contacts
can be dispersed to the right and left of a position corre-
sponding to the operating portion of the operating mem-
ber. From the synergy of dispersion of these forces, oc-
currence oftilting of the operating member when the lever
is press-operated can be prevented, and the stability of
the timing with which the contact portions of the movable
come into contact with the fixed contacts can be realized.
[0011] Further, in the aspect of the invention, prefera-
bly, the case is provided with a guide portion arranged
so as to run along the rotation surface of the lever, the
operating member is provided with a guided portion guid-
ed by the guide portion, and the movement of the oper-
ating member is guided by the guide portion and the guid-
ed portion.

[0012] Inthe aspect of the invention configured in this
way, the operating member can be smoothly moved via
the guide portions of the case, and the guided portions
of the operating member without being tilted.

[0013] Further, in the aspect of the invention, prefera-
bly, the operating portion of the operating member forms
the guided portion, and the guide portion is composed of
guide holes provided in the case from which the operating
portion is made to project.

[0014] Inthe aspect of the invention configured in this
way, the guide hole which guides the operating portion
of the operating member to which the pressing force of
the lever is to be applied is provided in the case. Thus,
the tilting of the operating portion of the operating mem-
ber is suppressed by the case. This can reliably prevent
the tilting of the operating member.

[0015] Further, in the aspect of the invention, prefera-
bly, the operating member has a holding portion connect-
ed to the operating portion to hold the movable contact,
the holding portion of the operating member is provided
with a pair of the guided portions, and the case is provided
with a pair of the guide portions which guide the guided
portions provided in the holding portion.

[0016] Inthe aspect of the invention configured in this
way, the tilting of the holding portion of the operating
member is suppressed by the case via the pair of guided
portions provided in the holding portion, and the pair of
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guide portions provided in the case. This can reliably pre-
vent the tilting of the operating member.

[0017] Further, in the aspect of the invention, prefera-
bly, the movable contact is formed in a symmetrical
shape, the holding portion of the operating member has
a pair of walls which are provided so as to face each
other and cover at least the contact portions of the mov-
able contact, the walls are formed with the guided por-
tions, and the pair of guide portions are provided in the
case while being made to face each other.

[0018] Inthe aspect of the invention configured in this
way, the movable contact is formed in a symmetrical
shape, and the holding portion of the operating member
has a pair of walls which cover at least the contact por-
tions of the movable contact, that is, the contact portion
of the movable contact is not exposed to the outside.
Therefore, attachment of the movable contact to the op-
erating member, attachment of the operating member
into the case to which the movable contact is attached
becomes easy. As a result, assemblability can be im-
proved. Further, since the pair of walls are provided with
a pair of guided portions, the movable contact is hardly
tilted.

[0019] Further, in the aspect of the invention, prefera-
bly, a supporting portion of the lever is arranged at one
end of the case, and the operating member is arranged
at the other end of the case. At least the pair of fixed
contacts are formed of metal, and has a switching contact
portion arranged nearer the one end of the case and a
common contact arranged farther from the one end of
the case, than a position corresponding the operating
portion of the operating member. The switching contact
portion is composed of a first contact and a second con-
tact which are arranged so as to be separated from each
other along the sliding direction of the movable contact
on both sides of an insulating portion.

[0020] Inthe aspect of the invention configured in this
way, for example, in a state where the lever is held in its
initial position where the lever is not press-operated, the
contact portions of the movable come into contact with
the first contact which forms a fixed contact which is a
switching contact portion, and the other contact portions
of the movable contact the common contact, the first con-
tact which forms a fixed contact and the common contact
are connected to each other via the movable contact,
resulting in a first ON state. When the lever is press-
operated by a specific quantity from such a state, the
movable contact slides with the movement of the oper-
ating member, and the contact portions of the movable
contact are separated from the first contact, and contact
the insulating portion. The other contact portions of the
movable contact are maintained in a state where they
have contacted the common contact. Thereby, the first
contact and the second contact which form fixed con-
tacts, and the common contact are cut off from one an-
other, resulting in an OFF state. When the above-men-
tioned lever is further press-operated, the contact por-
tions of the movable contact which have contact the in-
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sulating portion are separated from the insulating portion,
and contact the second contact which forms a fixed con-
tact. The other contact portions of the movable contact
are maintained in a state where they have contacted the
common contact. Thereby, the second contact which
forms a fixed contact and the common contact are elec-
trically connected to each other via the movable contact,
resulting in a second ON state. As such, in the aspect of
the invention in which switching of ON and OFF is made
according to the pressing operation of the lever, a dead
space inside the case formed between the supporting
portion of the lever arranged at one end of the case and
the biasing member arranged on the bottom surface of
the movable contact can be effectively utilized as routing
regions of the terminals of the first contact and the second
contact which forms fixed contacts.

[0021] Further, in the aspect of the invention, the insu-
lating portion is made of insulating resin, and the insulat-
ing portion, the first contact, and the second contact are
arranged such that the surface of the insulating portion
becomes flush with the surfaces of the first contact and
the second contact.

[0022] Inthe aspect of the invention configured in this
way, the second contact portions of the movable contact
can be made to slide smoothly and excellent ON and
OFF performance can be secured, in a state where con-
tact pressure is kept constant among the surface of the
first contact which forms a fixed contact, the surface of
the insulating portion, and the surface of the second con-
tact which forms a fixed contact during sliding of the mov-
able contact accompanying the movement of the oper-
ating member by the pressing operation of the lever.
[0023] According to the aspect of the invention, the
movable contact has a connecting portion connecting at
least the pair of elastic arms, the contact portions formed
in each of the elastic arms of the movable contact are
distributively arranged on both sides of a position corre-
sponding to the operating portion of the operating mem-
ber, and the biasing member is arranged on a bottom
surface of the connecting portion. Therefore, the force
by the pressing operation of the lever, and the frictional
force caused between the contact portion of the movable
contact, and a fixed contact can be distributively arranged
on both sides of a position corresponding to the operating
portion of the operating member, and occurrence of the
tilting of the operating member when the lever is press-
operated can be prevented by the synergy of dispersion
of these forces. Thereby, stabilization of the timing with
which the contact portions of the movable come into con-
tact with the fixed contacts can be realized, ON and OFF
timing becomes more stable than before, and ON and
OFF switch performance which has higher precision than
before can be secured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]
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Fig. 1 is an exploded perspective view showing the
configuration of one embodiment of a push button
switch device with a lever according to the embodi-
ment of the invention;

Fig. 2 is alongitudinal sectional view showing a state
where this embodiment is assembled;

Fig. 3 is a longitudinal sectional view illustrating the
operation of this embodiment;

Figs. 4A and 4B are views showing the upper case
provided in this embodiment, and Fig. 4A is a plan
view, and Fig. 4B is a perspective view as seen from
the rear surface side;

Figs. 5A and 5B are views showing the operating
member provided in this embodiment, and Fig. 5A
is a plan view, and Fig. 5B is a perspective view as
seen from the rear surface side;

Fig. 6 is a view showing the attachment relationship
between the operating member and the biasing
member, which are provided in this embodiment, and
is a view as seen from the rear surface side of the
operating member;

Figs. 7A and 7B are views showing the movable con-
tact provided in this embodiment, and Fig. 7A is a
plan view, and Fig. 7B is a perspective view as seen
from the rear surface side;

Fig. 8 is a view showing the attachment relationship
between the operating member and the movable
contact, which are provided in this embodiment, and
is a view as seen from the rear surface side of the
operating member;

Fig. 9 is a front view showing the arrangement rela-
tionship between the fixed contacts and the case
base, which are provided in this embodiment; and
Fig. 10 is an exploded view of the fixed contacts and
the case base, which are shown in Fig. 9.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0025] Hereinafter, the best mode for carrying out a
push button switch device with a lever according to an
embodiment of the invention will be described with ref-
erence to the drawings.

[Configuration of this embodiment]

[0026] Fig. 1is an exploded perspective view showing
the configuration of one embodiment of a push button
switch device with a lever according to the embodiment
of the invention, Fig. 2 is a longitudinal sectional view
showing a state where this embodiment is assembled,
and Fig. 3 is a longitudinal sectional view illustrating the
operation of this embodiment.

[0027] AsshowninFigs.1land 2, etc.,thisembodiment
includes a case which is made up of an upper case 1 and
a case base 2 to be fitted to the upper case 1, and forms
a main body, and a lever 3 which is rotatably supported
by the upper case 1. Further, this embodiment includes
at least a pair of fixed contacts 4, for example, a first
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contact and a second contact 5 constituting a switching
contact portion, and a common contact 6, which are pro-
vided, for example, uprightly in the upper case 1. The
first contact 4, the second contact 5, and the common
contact 6 are insert-molded into the case base 2 made
of insulating resin. Further, corresponding terminals-4a,
5a, and 6a are connected to the first contact 4, the second
contact 5, and the common contact 6, respectively.
[0028] Further, thisembodimentincludes an operating
member 7 which is held inside the upper case 1 so as to
be movable, that is, linearly and slidingly movable in Fig.
2, for example, vertically movable, and which is com-
posed of an operating portion 7a to which the pressing
force of the lever 3is to be applied, and an holding portion
7b which is connected to the operating portion 7a to hold
a movable contact 8. Moreover, this embodiment has a
biasing member 9, for example, a coil spring which biases
the operating member 7 toward an initial position. In ad-
dition, a water-proof and dust-proof rubber cap 10 is en-
gaged with a portion in the vicinity of the upper end of
the operating portion 7a of the operating member 7.
[0029] Fig. 4 is a view showing the upper case with
which this embodiment is equipped, and the (a) figure is
a perspective view which observed the plan view and the
(b) figure from the rear surface side.

[0030] The above-mentioned upper case 1, as shown
in Fig. 4A, has a guide portion, for example, a guide hole
1la which guides the operating portion 7a which forms a
guided portion of the operating member 7. Further, as
shown in Fig. 4B, a pair of recesses 1d which form an-
other guide portion for the operating member 7 are pro-
vided inside the upper case 1. Further, as shown in Fig.
2, etc., one end of the upper case 1 is provided with a
supporting portion 1b with which a cut and raised portion
3aformed at a lower end of the lever 3 is to be engaged,
and an outside portion of the guide hole 1a is provided
with an annular groove 1c with which the rubber cap 10
is to be engaged.

[0031] Figs. 5A and 5B are views showing the operat-
ing member provided in this embodiment, and Fig. 5A is
a plan view, and Fig. 5B is a perspective view as seen
from the rear surface side, and Fig. 6 is a view showing
the attachment relationship between the operating mem-
ber and the biasing member, which are provided in this
embodiment, and is a view as seen from the rear surface
side of the operating member.

[0032] The operating portion 7a of the above-men-
tioned operating member 7 has a basic shape which is
formed, for example, in a cylindrical shape, and its upper
end is provided with an annular groove 7al with which
the above-mentioned rubber cap 10 is to be engaged.
The rubber cap 10, as shown in Fig. 1, has an upper end
10a engaged with the annular groove 7al ofthe operating
portion 7a, and has a flange portion 10b forming a lower
end engaged with the annular groove 1c of the upper
case 1 shown in Fig. 2, etc.

[0033] As shown in Fig. 5B, the holding portion 7b of
the operating member 7 has, for example, a pair of shield-
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able walls 7b3 which are provided to face each other and
which cover the whole movable contact 8 held in the hold-
ing portion 7b. The pair of walls 7b3 are provided so as
to run along a rotation surface of the lever 3. Inside por-
tions of the pair of walls 7b3 are provided with recesses
7b1 which form a substantially circular hole, and as
shown in Fig. 6, four protruding portions 7b2 which can
hold an upper end of the above-mentioned coil spring 9
are formed in the recesses 7b1. Outside portions of the
pair of walls 7b3 are formed with guided portions, for
example, a pair of convex portions 7b4 which are respec-
tively guided by the recesses 1d which are the guide por-
tions of the above-mentioned upper case 1.

[0034] As mentioned above, a guide portion arranged
so as to run along the rotation surface of the lever 3 is
constituted by the guide hole 1a and the recesses 1d of
the upper case 1, and a guided portion which is guided
by the guide portion of the upper case 1 is constituted by
the operating portion 7a and the convex portions 7b4 of
the operating member 7.

[0035] Figs. 7A and 7B are views showing the movable
contact provided in this embodiment, and Fig. 7A is a
plan view, and Fig. 7B is a perspective view as seen from
the rear surface _side, and Fig. 8 is a view showing the
attachment relationship between the operating member
and the movable contact, which are provided in this em-
bodiment, and is a view as seen from the rear surface
side of the operating member.

[0036] The movable contact 8 which slides on the first
contact 4, the second contact 5, and the common contact
6 which form switching contact portions which are fixed
contacts to perform switching of the contacts is made of
a metal plate, is formed so as to be bent, and as shown
Fig. 7A, etc., includes at least a pair of elastic arms, for
example, a first elastic arm 8a and a second elastic arm
8b. As shown in Fig. 7B, etc., an inside portion of the first
elastic arm 8a is formed with two first contact portions
8al arranged so as to face each other as contact por-
tions, and an inside portion of the second elastic arm 8b
is formed with two second contact portions 8b1 arranged
so as to face each other as contact portions. That is, the
movable contact 8 is provided with, for example, the first
contact portions 8al and the second contact portions 8b1
formed in the pair of elastic arms, respectively.

[0037] Further,the movable contact 8, as shown in Fig.
7B, has a flat connecting portion 8c which connects the
first elastic arm 8a and the second elastic arm 8b. A cen-
tral portion of the connecting portion 8c is provided with
a substantially circular large-diameter portion 8c1 which
is formed so as to project therefrom. As shown in Fig. 6,
the large-diameter portion 8c1 formed in the connecting
portion 8c of the movable contact 8 abuts on and is ac-
commodated in flat ceiling surfaces of the recesses 7b1
formed in the holding portion 7b of the operating member
7. Also, an outer peripheral edge of the connecting por-
tion 8c is, for example, temporarily caulked by the re-
cesses 7b1 or the walls 7b3, and an upper end of the coil
spring 9 abuts on a bottom surface of the large-diameter
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portion 8c1 so that the movable contact 8 may be held
by the holding portion 7b of the operating member 7 while
receiving the biasing force of the coil spring 9. As such,
since the flat large-diameter portion 8c1 of the movable
contact 8 abuts on the flat ceiling surfaces of the recesses
7b1 while receiving the biasing force of the coil spring 9,
the movable contact 8 is hardly inclined. In addition, a
lower end of the coil spring 9, as shown in Fig. 2, etc., is
held by a protruding portion 2a formed in the case base
2. The coil spring 9 deviates from the operating portion
7a which projects from the guide hole 1a of the upper
case 1, and is held in the vicinity of one end of the upper
case 1. As such, by holding the coil spring 9 so as to
deviate from the operating portion 7a, the operating por-
tion 7a can be arranged on the side of the other end of
the upper case 1. In addition, in this embodiment, the
upper end of the coil spring 9 is made to abut on the
surface, which is a bottom surface of the connecting por-
tion 8c, opposite to the operating member 7. However,
aspacer, etc. may be interposed between the connecting
portion 8c and the upper end of the coil spring 9 so as to
bias the movable contact 8 toward the operating member
7.

[0038] Further,the movable contact 8, as shownin Fig.
7A, is formed bilaterally symmetrically (plane-symmetri-
cally) with respect to the middle of the connecting portion
8c as a plane of symmetry. As shown in Fig. 2, etc., the
two first contact portions 8al formed in the first elastic
arm 8a and the two second contact portions 8b1 formed
in the second elastic arm 8b are distributively arranged
on both sides across a position corresponding to the op-
erating portion 7a of the operating member 7, for exam-
ple, on the right and left with respect to the recesses 7b1,
that is, across a position near a portion directly below the
operating portion 7a. The first contact portions 8al
formed in the first elastic arm 8a of the movable contact
8 are always electrically connected to the common con-
tact 6, and are adapted to be slidable so as to sandwich
the common contact 6. The second contact portions 8b1
formed in the second elastic arm 8b are selectively elec-
trically connected to the first contact 4 and the second
contact 5 which constitute a switching contact portion,
and are adapted to be slidable so as to sandwich the first
contact 4 or the second contact 5.

[0039] Here, the first elastic arm 8a and the second
elastic arm 8b which are formed bilaterally symmetrically
with respect to the connecting portion 8c will be explained
in detail. In addition, since the first elastic arm 8a and the
second elastic arm 8b are bilaterally symmetrical, and
have the same shape, only the description of the first
elastic arm 8a will be made, and the description of the
second elastic arm 8b will be omitted.

[0040] The first elastic arm 8a, as shown in Fig. 7B, is
constituted by a pair of elastic pieces which are bent such
that their plate surfaces face each other with a predeter-
mined space from a flat elastic arm connecting portion
8a2 which extends outward from the connecting portion
8c. The first elastic arm 8a, as shown in Fig. 7A, forms
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a substantial U shape in plan view. That is, as shown in
Figs. 2 and 3, one first contact portion is composed of a
first extending portion 8a3 which extends by a predeter-
mined distance from the elastic arm connecting portion
8a2 toward an inner bottom surface (downward in Fig.
7A) of the case base 2, a second extending portion 8a4
which extends from its end on the side of the inner bottom
surface of the case base 2 to a position where it faces
the common contact 6, and a third extending portion 8a5
which extends to a position which becomes almost equal
to the position of the connecting portion 8c substantially
parallel to the first extending portion 8a3 from its end on
the side of the common contact (so as to run along the
common contact 6 which extends from the inner bottom
surface of the case base 2).

[0041] Also, the tips of a pair of mutually facing third
extending portions 8a5 of the first elastic arm 8abecomes
free ends, and the pair of tips are bent portions which
project toward the common contact 6. The pair of bent
portions are composed of the two first contact portions
8al.

[0042] The first and second elastic arms 8a and 8b
configured in this way move along the common contact
6, the first contact 4, or the second contact 5 with the
vertical movement of the operating member 7, in a state
where the first contact portions 8al sandwich the com-
mon contact 6, and the second contact portions 8bl
sandwich the first contact 4 or the second contact 5, with
the second extending portions 8a4 directed toward the
inner bottom surface of the case base 2.

[0043] As mentioned above, since the first and second
elastic arms 8a and 8b have a substantial U shape in
plan view in this embodiment, along spring span is taken.
Thus, the contact between the first and second contact
portions 8al and 8b1 and their corresponding fixed con-
tacts stabilized, and its reliability is enhanced. Further,
miniaturization in the direction in which the first contact
4, the second contact 5, and the common contact 6 ex-
tend, i.e., the direction in which fixed contacts extend, is
allowed.

[0044] In addition, the shape of the first and second
elasticarms 8a and 8b is not limited to a pair of substantial
U shapes in plan view, and may be, for example, such a
shape that a pair of elastic pieces extend linearly outward
from the connecting portion 8c of the movable contact 8,
and a contact portion is provided between their tips.
[0045] Fig. 9 is a front view showing the arrangement
relationship between the fixed contacts and the case
base, which are provided in this embodiment, and Fig.
10is an exploded view of the fixed contacts and the case
base, which are shown in Fig. 9.

[0046] The first contact 4, the second contact 5, and
the common contact 6 which form the fixed contacts
shown in Figs. 9 and 10 are formed of metal, respectively.
As shown in Fig. 2, etc. mentioned above, with respect
to a position corresponding to the operating portion 7a
of the operating member 7, for example, with respect to
the recess 7b, that is, with respect to a position near a
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portion directly below the operating portion 7a, the first
contact 4 and the second contact 5 which constitute a
switching contact portion are arranged on the side near
one end of the upper case 1 where the supporting portion
1b is provided, and the common contact 6 is arranged
on the side apart from the one end of the upper case 1.
The first contact 4 and the second contact 5 which con-
stitute a switching contact portion are arranged along the
sliding direction of the movable contact 8 across the in-
sulating portion 11 made of insulating resin, that is, apart
from each other in the vertical direction of Fig. 2.

[0047] As shown in Fig. 9, etc., the insulating portion
11, the first contact 4, and the second contact 5 are ar-
ranged such that the surface of the insulating portion 11
becomes flush with the surfaces of the first contact 4 and
the second contact 5. Further, as shown in Fig. 10, etc.,
grooves 11a are respectively provided in the central por-
tions of the front and rear surfaces of the insulating por-
tion 11.

[0048] In addition, routing regions of the terminals 4a
and 5a of the first contact 4 and the second contact 5 are
set in a portion within the upper case 1 located between
the supporting portion 1b for the lever 3 arranged at one
end of the upper case 1, and the coil spring 9 arranged
on the bottom surface of the movable contact 8.

[Switching operation of this embodiment]

[0049] The switching operation of this embodiment
configured as mentioned above will be described with
reference to Figs. 2 and 3.

[0050] Asshownin Fig. 2, for example, when the lever
3 is maintained in its initial position where the lever is not
press-operated, the operating member 7 is pushed up
by the biasing force of the coil spring 9 via the movable
contact 8, and the top surface of the holding portion 7b
of the operating- member 7 is locked to the bottom sur-
face of an upper portion of the upper case 1. In this state,
the common contact 6 is sandwiched by the two first con-
tact portions 8al formed in the first elastic arm 8a of the
movable contact 8, and a fixed contact constituting a
switching contact portion, i.e., the first contact 4 is sand-
wiched by the two second contact portions 8b1 formed
in the second elastic arm 8b. That s, the common contact
6 and the first contact 4 are electrically connected to each
other via the movable contact 8, resulting in a first ON
state.

[0051] From such a state, for example, when the lever
3 is slightly press-operated, for example, the pressing
force of the lever 3 is applied to a head of the operating
portion 7a of the operating member 7, and the operating
member 7 moves via the operating portion 7a. With this
movement, the movable contact 8 slides against the bi-
asing force of the coil spring 9, and the second contact
portions 8b1 of the second elastic arm 8b of the movable
contact 8 is separated from the first contact 4 which forms
a fixed contact, and contacts the insulating portion 11.
The first contact portions 8al of the first elastic arm 8a
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of the movable contact 8 are maintained in a state where
they contact the common contact 6. Thereby, the first
contact 4 and the second contact 5 which form fixed con-
tacts, and the common contact 6 are cut off from one
another, resulting in an OFF state. The rubber cap 10 is
bent with the movement of the operating portion 7a of
the operating member 7 during such operation. Further,
the operating portion 7a of the operating member 7 is
guided by the guide hole 1a of the upper case 1, and the
convex portions 7b4 of the holding portion 7b of the op-
erating member 7 are guided by the recesses 1d of the
upper case 1.

[0052] When the above-mentioned lever 3 is further
press-operated, as shown in Fig. 3, the second contact
portions 8b1 of the second elastic arm 8b of the movable
contact 8 in contact with the insulating portion 11 are
separated from the insulating portion 11, and contact the
second contact 5 which forms a fixed contact. The first
contact portions 8al of the first elastic arm 8a of the mov-
able contact 8 are maintained in a state where they con-
tact the common contact 6. Thereby, the second contact
5 which forms a fixed contact and the common contact
6 are electrically connected to each other via the movable
contact 8, resulting in a second ON state. The rubber cap
10 is further bent with the movement of the operating
portion 7a of the operating member 7 during such oper-
ation. Further, the operating portion 7a of the operating
member 7 is further guided by the guide hole 1a of the
upper case 1, and the convex portions 7b4 of the holding
portion 7b of the operating member 7 are further guided
by the recesses 1d of the upper case 1.

[0053] When the pressing force applied to the lever 3
is removed, the operating member 7 returns to its initial
position via the movable contact 8 by the biasing force
of the coil spring 9. In this state, as mentioned above,
the first contact 4 which forms a fixed contact and the
common contact 6 are electrically connected to each oth-
er via the movable contact 8, resulting in a first ON state.
As such, switching of ON and OFF is performed accord-
ing to the pressing operation of the lever 3.

[Effects of this embodiment]

[0054] In this embodiment in which switching of ON
and OFF is performed in the above manner, as men-
tioned above, at least a pair of contact portions of the
movable contact 8, i.e., the two first contact portions 8al
formed in the first elastic arm 8a and the two second
contact portions 8b1 formed in the second elastic arm 8b
are distributively arranged on the right and left of a cor-
responding position of the operating portion 7a of the
operating member 7. That is, the first contact portions
8al and the second contact portions 8b1 of the movable
contact 8 are distributively arranged on the right and left
of aposition near the operating portion 7a of the operating
member 7, that is, a position near a portion directly under
the operating portion 7a.

[0055] Thereby, the force to be applied to the operating
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member 7 via the operating portion 7a by the pressing
operation of the lever 3 can be dispersed to the right and
left of a position corresponding to the operating portion
7a of the operating member 7. Further, the frictional force
caused between the first contact portions 8al of the mov-
able contact 8, and the common contact 6, and the fric-
tional force caused between the second contact portions
8b1 of the movable contact 8, and the first contact 4 or
the second contact 5 which forms a fixed contact, or the
insulating portion 11 can be dispersed to the right and
left of a position corresponding to the operating portion
7a of the operating member 7. From the synergy of dis-
persion of these forces, and arranging the movable con-
tact 8 in a position in the vicinity the operating portion 7a
of the operating member 7, occurrence of tilting of the
operating member 7 when the lever 3 is press-operated
can be prevented, and the stability of the timing with
which the second contact portions 8b1 of the movable
contact 8 contact the first contact 4 and the second con-
tact 5, or the insulating portion 11, respectively, can be
realized. Thereby, the timing of ON and OFF is stabilized,
and high-precision ON and OFF switching performance
can be secured.

[0056] Further, in this embodiment, as mentioned
above, the upper case 1 is provided with guide portions
composed of the guide hole 1a and the recesses 1d which
extend so as to run along the rotation surface of the lever
3, and the operating member 7 is provided with the op-
erating portion 7a and the convex portions 7b4 which
form guided portions which are guided by the guide por-
tions. The operating member 7 can be smoothly moved
via the guide portions of the upper case 1, and the guided
portions of the operating member 7 without being tilted.
Particularly, since the guide hole 1a which guides the
operating portion 7a of the operating member 7 to which
the pressing force of the lever 3 is to be applied is pro-
vided in the upper case 1, the tilting of the operating por-
tion 7a of the operating member 7 is suppressed by the
upper case 1. Further, the tilting of the holding portion 7b
of the operating member 7 is suppressed by the upper
case 1 via a pair of guided portions, i.e., a pair of convex
portions 7b4 provided in the holding portion 7b of the
operating member 7, and via a pair of guide portions, i.e.,
a pair of recesses 1d provided in the upper case 1. These
can reliably prevent the tilting of the operating member.
[0057] Further, in this embodiment, as mentioned
above, the shape of the movable contact 8 is formed
bilaterally symmetrically. Therefore, attachment of the
movable contact 8 to the operating member 7 becomes
easy. Further, since the holding portion 7b of the oper-
ating member 7 has the pair of walls 7b3 which can be
provided to face each other to shield the movable contact
8, attachment of the operating member 7 which holds the
movable contact 8 to the upper case 1 becomes easy.
These can improve assemblability.

[0058] Particularly, since the pair of walls 7b3 cover
the first and second elastic arms 8a and 8b including the
first and second contact portions 8al and 8b1, the first
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and second elastic arm 8a and 8b are protected by the
pair of walls 7b3 during attachment. This prevents defor-
mation. In addition, although the pair of walls 7b3 cover
the whole movable contact 8, it is sufficient if the walls
cover at least the first and second contact portions 8al
and 8b1l. This prevents contact portions sandwiching a
fixed contact from being exposed to the outside. Thus,
attachment can be made while the contact portions are
protected.

[0059] Moreover, since the pair of walls 7b3 are pro-
vided with the pair of convex portions 7b4 as a pair of
guided portions, the tilting of the movable contact 8 can
be suppressed via the pair of recesses 1d as a pair of
guide portions provided in the upper case 1.

[0060] Further, in this embodiment; as mentioned
above, the supporting portion of the lever 3 is arranged
at one end of the upper case 1, and as shown in Fig. 2,
etc., the operating member 7 is arranged at the other end
of the upper case 1. Thereby, a dead space inside the
upper case 1 to be formed between the one end of the
upper case 1 and the coil spring 9 can be effectively uti-
lized as routing regions of the terminals 4a and 5a of the
first contact 4 and the second contact 5 which forms fixed
contacts.

[0061] Further, in this embodiment, as mentioned
above, the insulating portion 11 provided between the
first contact 4 and the second contact 5 is made of insu-
lating resin, and the insulating portion 11, the first contact
4, and the second contact 5 are arranged such that the
surface of the insulating portion 11 and the surfaces of
the first contact 4 and the second contact 5 are included
in the same plane. Thereby, the second contact portions
8bl of the movable contact 8 can be made to slide
smoothly and excellent ON and OFF performance can
be secured, in a state where contact pressure is kept
constant among the surface of the first contact 4 which
forms afixed contact, the surface of the insulating portion
11, and the surface of the second contact 5 which forms
a fixed contact during sliding of the movable contact 8
accompanying the movement of the operating member
7 by the pressing operation of the lever 3.

[0062] Further, in this embodiment, as mentioned
above, the surfaces of the insulating portion 11 are pro-
vided with the groove 11a. Thereby, the metal powder or
resin power generated by the sliding between the second
contact portions 8b1 of the movable contact 8, and the
first contact 4 and the second contact 5 which form fixed
contacts, or by the sliding between the second contact
portions 8b1 of the movable contact 8 and the insulating
portion 11 made of insulating resin can be accommodat-
ed in the grooves 11a of the insulating portion 11 with
the sliding of the movable contact 8. Accordingly, adhe-
sion of the metal powder or resin powder to the second
contact portions 8b1 of the movable contact 8, or adhe-
sion of the metal powder or resin powder to the first con-
tact 4 or the second contact 5 which forms a fixed contact,
and the insulating portion 11 is prevented, and stabiliza-
tion of contact timing between the second contact por-
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tions 8b1 of the movable contact 8, and the first contact
4 or the second contact 5 which forms a fixed contact, or
the insulating portion 11 can be reliably secured.

[Other embodiments]

[0063] Inthe above-mentioned embodiment, a switch-
ing contact portion is constituted by the first contact 4
and the second contact 5 which are arranged vertically
S0 as to sandwich the insulating portion 11. However,
the invention is not limited to this configuration. For ex-
ample, the first contact 4 may be excluded from the
above-mentioned configuration, and places other than
the first contact 4 may be formed in an insulating portion
connected to the insulating portion 11. In such a config-
uration, in the initial position where the lever 3 is not
press-operated, the second contact portions 8b1 of the
movable contact 8 contacts the insulating portion con-
nected to the insulating portion 11. Thus, the common
contact 6 and the second contact 5 are cut off from each
other, resulting in an OFF state. Further, when the second
contact portions 8b1 of the movable contact 8 contacts
the second contact 5 by the pressing operation of the
lever 3, the common contact 6 and the second contact 5
are connected to each other via the movable contact 8,
resulting in an ON state. Even in such a configuration,
switching of ON and OFF according to the pressing op-
eration of the lever 3 can be performed.

[0064] Moreover, the common contact 6 may be afixed
contact of a switching contact portion adapted to have
the same shape as the second contact 5 in which an
insulating portion is formed as mentioned above. In such
a configuration, in the initial position where the lever 3 is
not press-operated, the first and second contact portions
8al and 8b1 of the movable contact 8 contact the insu-
lating portions, respectively, resulting in an ON state. Fur-
ther, when the first and second contact portions 8al of
the movable contact 8 and 8b1 contact the fixed contacts
by the pressing operation of the lever 3, this results in an
ON state. Even in such a configuration, switching of ON
and OFF according to the pressing operation of the lever
3 can be performed.

[0065] Further, the above-mentioned embodiment is
configured such that the first contact 4 and the second
contact 5 which constitute a switching contact portion,
and the common contact 6 are provided uprightly from
the case base 2 as a pair of fixed contacts in the upper
case 1. However, the invention is not limited thereto. For
example, one fixed contact of a pair of fixed contacts may
be erected from a bottom wall of the case base 2, the
other fixed contact may be erected from a side wall on
the side of one end of the upper case 1. The positions
where the fixed contacts are erected may be suitably
changed.

[0066] Moreover, the other pair of fixed contacts which
have different heights other than a pair of fixed contacts
may be provided in positions lower than the pair of fixed
contacts, and the other pair of elastic arms may be pro-
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vided in the movable contact 8 in correspondence to the
other pair of fixed contacts. Even in such a configuration,
contact portions formed in two pairs of elastic arms of
the movable contact 8 are gradually brought into contact
with corresponding fixed contacts by the pressing oper-
ation of the lever 3, so that an ON and OFF state can be
obtained gradually. As such, in the embodiment of the
invention, the fixed contacts and the elastic arms are not
limited to one pair, and the number thereof to make pairs
may be suitably set according to designs.

[0067] Further, the movable contact may notbe formed
bilaterally symmetrically. For example, one elastic arm
provided with contact portions which sandwich a com-
mon contact may be provided on one side of the movable
contact, and a plurality of elastic arms provided with a
plurality of contact portions which sandwich a normal
open contactand a normal close contact may be provided
on the other side of the movable contact.

[0068] Further, in the above embodiment, the grooves
1lawhich can accommodate metal powder or resin pow-
der are formed in the central portion of the insulating por-
tion 11. However, the invention is not limited to a config-
uration in which the grooves 11a are arranged in the cen-
tral portion of the insulating portion 11. The groove 1la
may be provided at the end of the insulating portion 11
which be located in a boundary between the first contact
4 and the insulating portion 11, and may be provided at
the end of the insulating portion 11 which is located in a
boundary between the second contact 5 and the insulat-
ing portion 11. Moreover, the grooves may not be pro-
vided.

[0069] It should be understood by those skilled in the
art that various modifications, combinations, subcombi-
nations and alternations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims of the equivalents
thereof.

Claims
1. A push button switch device with a lever including:

a case,
a lever rotatably supported by the case,
atleast pair of fixed contacts erected in the case,
an operating member movably held by the case
and having an operating portion to which the
pressing force of the lever is to be applied,

a movable contact held by the operating mem-
ber, having at least a pair of elastic arms, and
contact portions respectively formed in the elas-
tic arms to sandwich the fixed contacts, and per-
forming switching of ON and OFF as the contact
portions slide on the fixed contacts, and

a biasing member which biases the operating
member toward its initial position

wherein the movable contact has a connecting
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portion connecting at least the pair of elastic
arms,

wherein the contact portions formed in each of
the elastic arms of the movable contact are dis-
tributively arranged on both sides of a position
corresponding to the operating portion of the op-
erating member, and

wherein the biasing member is arranged on a
bottom surface of the connecting portion of the
movable contact.

The push button switch device with alever according
toClaim 1characterized in that the case s provided
with a guide portion arranged so as to run along the
rotation surface of the lever, the operating member
is provided with a guided portion guided by the guide
portion, and the movement of the operating member
is guided by the guide portion and the guided portion.

The push button switch device with alever according
to Claim 2 characterized in that the operating por-
tion of the operating member forms the guided por-
tion, and the guide portion is composed of guide
holes provided in the case from which the operating
portion is made to project.

The push button switch device with alever according
to Claim 2 characterized in that the operating mem-
ber has a holding portion connected to the operating
portion to hold the movable contact, the holding por-
tion of the operating member is provided with a pair
of the guided portions, and the case is provided with
a pair of the guide portions which guide the guided
portions provided in the holding portion.

The push button switch device with alever according
to Claim 4 characterized in that the movable con-
tact is formed in a symmetrical shape, the holding
portion of the operating member has a pair of walls
which are provided so as to face each other and cov-
er at least the contact portions of the movable con-
tact, the walls are formed with the guided portions,
and the pair of guide portions are provided in the
case while being made to face each other.

The push button switch device with alever according
to any of the Claims 1 to 5 characterized in that a
supporting portion of the lever is arranged at one end
of the case, and the operating member is arranged
at the other end of the case,

wherein at least the pair of fixed contacts are formed
of metal, and has a switching contact portion ar-
ranged nearer the one end of the case and acommon
contact arranged farther from the one end of the
case, than a position corresponding the operating
portion of the operating member, and

wherein the switching contact portion is composed
of a first contact and a second contact which are
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10

arranged so as to be separated from each other
along the sliding direction of the movable contact on
both sides of an insulating portion.

The push button switch device with a lever according
to Claim 6 characterized in that the insulating por-
tion is made of insulating resin, and the insulating
portion, the first contact, and the second contact are
arranged such that the surface of the insulating por-
tion becomes flush with the surfaces of the first con-
tact and the second contact.
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