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(54) Pressable switch device

(57)  There is provided a pressable switch device
comprising an operating member formed long in a di-
rection orthogonal to a displacement direction, and a tilt
prevention member for preventing the tilting of the op-
erating member caused by pressing a longitudinal end
of the operating member, with the result that the minia-
turization of the device in the displacement direction of
the operating member can be easily achieved. A tilt pre-
vention member includes a crank member 13. The crank
member 3 has a shank 13a which is rotatably held in the

FIG.
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operating member 5 by a hook-shaped part 5d, rotating
parts 13b and 13c which are provided at opposite ends
of the shank 13a to be rotatable about the shank 13a,
and sliding parts 13d and 13e which are respectively
provided at the rotating parts 13b and 13c and slidably
held by the base 4. The switch 6 is placed at the side of
the operating member 5, and the sliding part 13d is
caused to abut on the flat surface 7d of the driving body
7 of the switch 6 so that the sliding part 13d interlocks
with the driving body 7.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to the pressable
switch device comprising a base, an operating member
which is supported so as to be displaceable in a direction
orthogonal to the base and is formed long in a direction
orthogonal to the displacement direction, a switch which
is provided on the base and operates according to dis-
placement of the operating member in a direction closer
to the base, and a tilt prevention member which prevents
the tilting of the operating member caused by pressing
a longitudinal end of the operating member.

2. Description of the Related Art

[0002] A conventional pressable switch device in-
cludes the following. That is, the pressable switch de-
vice includes a base, an operating member which is sup-
ported so as to be displaceable in a direction orthogonal
to the base and is formed long in a direction orthogonal
to the displacement direction, a switch which is provided
on the base and operates according to displacement of
the operating member in a direction closer to the base,
and a tilt prevention member which prevents the tilting
of the operating member caused by pressing a longitu-
dinal end of the operating member. The tilt prevention
member includes a crank member. The crank member
has a shank which is arranged along the longitudinal di-
rection of the operating member inside the operating
member and rotatably held by the operating member,
rotating parts which are integrally formed with the shank
to be rotatable about the shank, and sliding parts which
are integrally formed with the rotating parts and slidably
held by the base within a projection plane of the oper-
ating member with respect to the base. The operating
member is arranged in line with the switch in the dis-
placement direction of the operating member (for exam-
ple, see Japanese Unexamined Utility Model Registra-
tion Application Publication No. 7-25530).

[0003] Further, another conventional pressable
switch device includes the following one. That is, the
pressable switch device comprises a switch having fixed
contacts fixed to a bottom face of a casing, a movable
contact which is broughtinto sliding contact with any one
of the fixed contacts, a slider which is provided with the
movable contact to be slidable on the bottom face of the
casing, and a spring which biases the slider against the
operating force; an operating member which is dis-
placed toward the bottom face of the casing along with
the press-operation; and power transmission means in-
terposed between the operating member and the
switch. The operating member is arranged in line in the
displacement direction of the operating member. Fur-
ther, the power transmission means includes one which
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has a hinge part integrally formed with the operating
member, or one which is rotatably supported by the op-
erating member (for example, see Japanese Unexam-
ined Utility Model Registration Application Publication
No. 61-61725).

[0004] Conventionally, a pressable switch device is
required to be reduced in size in a direction in which an
operating member is displaced. However, in the conven-
tional pressable switch device, the operating member is
arranged in line with the switch in the displacement di-
rection of the operating member. Therefore, there is a
problem in that the size of the operating member is in-
creased in its displacement direction, and the miniatur-
ization of the device is difficult.

SUMMARY OF THE INVENTION

[0005] The present invention has been made in con-
sideration of the above circumstances. An object of the
invention is to provide a pressable switch device com-
prising an operating member which is formed long in a
direction orthogonal to its displacement direction, and a
tilt prevention member which prevents the tilting of the
operating member caused by pressing a longitudinal
end of the operating member, with the result that the
miniaturization of the device in the displacement direc-
tion of the operating member can be easily achieved.
[0006] In order to achieve the above-mentioned ob-
ject, the present invention provides a pressable switch
device comprising: a base; an operating member being
supported so as to be displaceable in a direction orthog-
onal to the base and is formed long in a direction orthog-
onal to the displacement direction; a switch being pro-
vided on the base and operating according to displace-
ment of the operating member in a direction closer to
the base; and a tilt prevention member for preventing
the tilting of the operating member caused by pressing
a longitudinal end of the operating member. The tilt pre-
vention member is composed of a crank member. The
crank member has a shank arranged along the longitu-
dinal direction of the operating member and rotatably
held by the operating member; rotating parts integrally
formed with the shank to be rotatable about the shank;
and sliding parts integrally formed with the rotating parts
and slidably held by the base. The switch has a driving
body applied with an operating force for driving; a mov-
able contact moving with the driving of the driving body;
fixed contacts which are brought into contact with or
separated from the movable contact; and a biasing
member biasing the driving body against the operating
force.

The switch is placed at the side of the operating mem-
ber, and any one of the sliding parts of the crank member
is interlocked with the driving body of the switch.
[0007] The present invention constructed as above
has a feature that the switch is placed at the side of the
operating member, and any one of the sliding parts of
the crank member is interlocked with the driving body of
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the switch. Since this construction eliminates the need
to arrange the operating member in line with the switch
in the displacement direction of the operating member,
it is possible to reduce the size of a pressable switch
device in the displacement direction of the operating
member as much as the space conventionally needed
for arranging the switch. As aresult, it is possible to con-
tribute to the miniaturization of the pressable switch de-
vice in the displacement direction of the operating mem-
ber.

[0008] Further, in the above-mentioned pressable
switch device according to the present invention, pref-
erably, the shank and each of the sliding parts extend
in directions opposite to each other from each of the ro-
tating parts, and the switch is provided at the side of the
operating member in the longitudinal direction thereof.
[0009] Inthe presentinvention constructed as above,
the sliding part slides in the lateral direction of the oper-
ating member at the side of the operating member in the
longitudinal direction of the operating member, and the
driving body of the switch, which is provided at the side
of the operating member in the longitudinal direction of
the operating member, is operated by the sliding part
and is driven in the lateral direction of the operating
member. Since such driving of the driving body is not
performed in the direction closer to the operating mem-
ber, the driving body does not interfere with the operat-
ing member. Accordingly, the operating member can be
designed without considering the effects of having the
operating member interfering with the driving body. As
a result, degree of freedom of a design of the operating
member can be enhanced.

[0010] Further, in the above-mentioned pressable
switch device according to the present invention, the
shank is located away from a plane, including a center-
line of the operating member in a lateral direction there-
of, parallel to the longitudinal direction, and the sliding
parts are located nearer to the plane than to the shank.
[0011] Inthe presentinvention constructed as above,
it is possible to bring the occupying range of the oper-
ating member and the driving range of the driving body
close to each other, or to make the occupying range and
the driving range overlap each other. As a result, it is
possible to reduce the size of a pressable switch device
in the lateral direction of the operating member.

[0012] Further, in the above-mentioned pressable
switch device according to the present invention, the
driving body of the switch has a flat surface which abuts
on any one of the sliding parts of the crank member.
[0013] Inthe presentinvention constructed as above,
even if a manufacturing error occurs in the crank mem-
ber or in a portion which holds the crank member, the
sliding part can be interlocked with the driving body as
long as the manufacturing error is within a range which
allows the sliding part to abut on the flat surface of the
driving body. Specifically, the flat surface of the driving
body can compensate the manufacturing error which
occurs in the positional relationship between the driving
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body and the sliding part.

[0014] As described above, according to the present
invention, the switch can be arranged at a position out
of line with the operating member in the displacement
direction of the operating member, i.e., at a position out
of the range of displacement of the operating member.
Thus, it is possible to reduce the size of a pressable
switch device in the displacement direction of the oper-
ating member as much as the space conventionally
needed for arranging the switch. As a result, it is possi-
ble to easily miniaturize a pressable switch device in the
displacement direction of the operating member. Ac-
cordingly, it is possible to contribute to the miniaturiza-
tion of the pressable switch device in the displacement
direction of the operating member.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1 is a perspective view showing principal parts
of a pressable switch device according to an em-
bodiment of the present invention;

Fig. 2 is a longitudinal sectional view of the press-
able switch device according to the embodiment of
the present invention;

Fig. 3 is a cross-sectional view of the pressable
switch device according to the embodiment of the
present invention;

Fig. 4 is a longitudinal sectional view of the overall
device illustrating a state in which an operating
member provided in the embodiment of the present
invention is press-operated; and

Fig. 5 is a side view of a sliding part and a sliding
holding part, illustrating the sliding part when the op-
erating member provided in the embodiment of the
present invention is press-operated.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0016] Hereinafter, a pressable switch device accord-
ing to an embodiment of the present invention will be
described referring to the accompanying drawings.
[0017] Fig. 1 is a perspective view showing principal
parts of a pressable switch device according to an em-
bodiment of the present invention; Fig. 2 is a longitudinal
sectional view of the pressable switch device according
to the embodiment of the present invention; Fig. 3 is a
cross-sectional view of the pressable switch device ac-
cording to the embodiment of the present invention; Fig.
4 is a longitudinal sectional view of the overall device
illustrating a state in which an operating member pro-
vided in the embodiment of the present invention is
press-operated; and Fig. 5 is a side view of a sliding part
and a sliding holding part, illustrating the sliding part
when the operating member provided in the embodi-
ment of the present invention is press-operated.
[0018] The pressable switch device of the present
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embodiment is constructed as shown in Figs. 1 to 3.
Specifically, the pressable switch device of the present
embodiment, as shown in Figs. 2 and 3, comprises a
casing 1 which receives principal parts shown in Fig. 1.
The casing 1 includes a casing body 2, a cover 3 which
covers an upper portion of the casing body 2, and a base
4 which forms a bottom plate of the casing 1.

[0019] The casing body 2 is provided with an operat-
ing member 5 which is supported so as to be displace-
able in a direction orthogonal to the base 4, i.e., in a
vertical direction in Fig. 2, and which is formed long in
a direction orthogonal to a displacement direction 100.
The operating member 5 has a head 5a including a top
face which receives a pressing force from an operator
at the time of pressing operation, a body 5b formed larg-
er in its cross-sectional area than the head 5a, and a
neck 5¢ formed between the head 5a and the body 5b.
An upper portion of the casing body 2 and an upper por-
tion of the cover 3 are respectively provided with
through-holes 2a and 3a which pass vertically there-
through. The head 5a and the neck 5c¢ of the operating
member 5 are inserted through the through-hole 2a, and
only the head 5a is inserted through the through-hole
3a to protrude from the cover 3. Further, the body 5b of
the operating member 5 is formed larger than the
through-hole 2a, which prevents the operating member
5 from coming out of the through-hole 2a.

[0020] Further, the base 4 is provided with a switch 6
which operates according to the displacement of the op-
erating member 5 in a direction closer to the base 4. As
shown in Fig. 2, the switch 6 has a driving body 7 which
is given an operating force for driving to slide on, for ex-
ample, the base 4, a movable contact 8 which moves
with the sliding of the driving body 7, and first and sec-
ond fixed contacts 9 and 10 which are brought into con-
tact with or separated from the movable contact 8.
[0021] Biasing means, i.e., a coil spring 11 biases the
driving body 7 to return the driving body 7 onto the first
fixed contact 9. The case body 2 is formed with a spring
inserting part 2b into which one end of the coil spring 11
is inserted. The driving body 7 is also formed with a pro-
trusion 7a onto which the other end of the coil spring 11
is fitted.

[0022] As shown in Figs. 1 and 3, a wall of the casing
body 2 outside the spring inserting part 2b is formed with
a pair of guide walls 2c and 2d, between which the driv-
ing body 7 is slidably fitted, for guiding the linear move-
ment of the driving body 7.

[0023] The driving body 7 is open at a bottom face
thereof, and has a movable contact receiving hole 7b
which receives the movable contact 8 so as to expose
it to the outside of the movable body. Further, the driving
body 7 has a spring receiving hole 7¢ continued to the
movable contact receiving hole 7b for receiving a coil
spring 12. Specifically, the coil spring 12 biases the mov-
able contact 8 such that the movable contact 8 is always
kept in a pressure contact with a top face of the base 4.
[0024] The first and second fixed contacts 9 and 10
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are buried in the base 4 such that they are exposed at
predetermined intervals on the top face of the base 4 on
a track of movable contact 8.

[0025] As shown in Fig. 3, the operating member 5 is
mounted with a tilt prevention member, i.e., a crank
member 13 which prevents the tilting of the operating
member 5 caused by pressing an end of the operating
member 5 in a longitudinal direction 101. The crank
member 13 is formed by bending a metallic rod-shaped
body. The crank member 13 has a shank 13a formed at
the intermediate portion of the crank member, disposed
along the longitudinal direction 101 of the operating
member 5, and rotatably held by the operating member
5, rotating parts 13b and 13c which are respectively pro-
vided at opposite ends of the shank 13a and rotate about
the shank 13a, and sliding parts 13d and 13e which are
respectively provided in the rotating parts 13b and 13c
and slidably held by the base 4.

[0026] As shown in Fig. 2, the shank 13a of the crank
member 13 is disposed at one corner which is defined
by the body 5b and the neck 5c of the operating member
5 in a lateral direction 102 of the operating member 5.
Also, a top face of the body 5b in the vicinity of the corner
is formed with hook-shaped parts 5d which rotatably
hold the shank 13a in cooperation with the top face of
the body 5b and a lateral face of the neck 5c. Further,
the lateral face of the neck 5c¢ above the hook-shaped
part 5d is formed with projecting parts 5e which stops
the shank 13a from floating up from the top face of the
body 5b in cooperation with the hook-shaped part 5d.
[0027] The base 4 is provided with sliding holding
members 14 and 15 which slidably hold the sliding parts
13d and 13e. The sliding holding member 14 is com-
posed of a U-shaped (in plan view) member which has
a slit 14a within which one sliding part 13d slides. Sim-
ilarly, the sliding holding member 15 is also composed
of a U-shape (in side view) member which has a slit with-
in which the other sliding part 13e slides.

[0028] In the present embodiment, particularly, the
switch 6 is provided outside a projection plane 16 of the
operating member 5 with respect to the base 4, for ex-
ample, at the side of the operating member 5 in the lon-
gitudinal direction 101. Also, the sliding part 13d of the
crank member 13 is interlocked with the driving body 7
of the switch 6.

[0029] Further, in the present embodiment, the shank
13a and the sliding part 13d of the crank member 13 are
formed to extend in directions opposite to each other
from the rotating part 13b. Specifically, as shown in Fig.
3, the crank member 13 is formed such that the shank
13a extends from the rotating part 13b toward the deep
side (from the bottom toward the top in Fig. 3), the sliding
part 13d extends from the rotating part 13b toward the
front side (from the top toward the bottom in Fig. 3), and
similarly, the shank 13a extends from the rotating part
13c toward the front side, and the sliding part 13e ex-
tends toward the deep side.

[0030] Further, in the present embodiment, the shank
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13a is located away from a plane 17, which includes a
centerline of the operating member 5 in the lateral di-
rection 102 thereof, parallel to the longitudinal direction
101. The sliding part 13d is located closer to the plane
17 than to the shank 13a.

[0031] Further, inthe presentembodiment, the driving
body 7 of the switch 6 has a flat surface 7d which abuts
on the sliding part 13d of the crank member 13.

[0032] The operation of the pressable switch device
according to the present embodiment constructed as
above will now be described referring to Figs. 2, 4 and 5.
[0033] While the operating member 5 is not press-op-
erated, as shown in Fig. 2, the elastic force of the coil
spring 11 causes the driving body 7 of the switch 6 to
be located on the first fixed contact 9, and thereby the
movable contact 8 comes in contact with the first fixed
contact 9.

[0034] Further, the elastic force of the coil spring 11 is
transmitted to the sliding part 13d and the shank 13a of
the crank member 13 to act on the projections 5e of the
neck 5c of the operating member 5, and to bias the op-
erating member 5 upward. Thereby, while the operating
member 5 is not press-operated, the operating member
5 is kept in a state in which an upper half of the head 5a
thereof protrudes from the cover 3.

[0035] Then, when the operating member 5 is press-
operated and continued to be pushed downward (in the
direction of an arrow A) against the biasing force acting
on the operating member 5, the rotating parts 13a and
13b of the crank member 13 rotates clockwise (in the
direction of an arrow B) about the shank 13a according
to the displacement of the operating member 5 in the
downward direction, the sliding part 13d, as shown in
Fig. 5, slides leftwards (in the direction of an arrow C)
along the slit 14a of the sliding holding member 14, and
similarly, the sliding part 13e also slides along the slit of
the sliding holding member 15.

[0036] At this time, the sliding part 13d presses the
driving body 7 to cause it to slide leftwards, whereby the
movable contact 8 slides leftwards from the first fixed
contact 9. Then, as shown in Fig. 4, when almost the
entire head 5a of the operating member 5 is pushed into
the cover 3, the driving body 7 reaches the second fixed
contact 10, whereby the movable contact 8 comes into
contact with the second fixed contact 10.

[0037] When the operating member 5 is no longer
press-operated, the elastic force of the coil spring 11
causes the driving body 7 to return to the first fixed con-
tact 9 from the second fixed contact 10. Thereby, the
movable contact 8 also returns to the state that comes
in contact with the first fixed contact 9 from the state that
comes in contact with the second fixed contact 10.
[0038] As described above, while the driving body 7
returns to the first fixed contact 9, the driving body 7
pushes back the sliding part 13d of the crank member
13. Specifically, the sliding part 13d slides rightward
along the slit 14a of the sliding holding member 14, and
similarly, the sliding part 13e also slides along the slit of
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the sliding holding member 15. Thereby, the rotating
parts 13b and 13c rotates counterclockwise (in the di-
rection opposite to that indicated by the arrow B) about
the shank 13a. Then, an upward pressing force acts on
the projections 5e of the neck 5c¢ of the operating mem-
ber 5 from the shank 13a. This allows the operating
member 5 to be pushed up and returned to an initial po-
sition shown in Fig. 2.

[0039] According to the present embodiment, the fol-
lowing effects can be obtained.

[0040] In the present embodiment, the switch 6 is
placed outside the projection plane 16 of the operating
member 5 with respect to the base 4, for example, at
the side of the operating member 5 in the longitudinal
direction 101, and the sliding part 13d of the crank mem-
ber 13 is interlocked with the driving body 7 of the switch
6. Since this construction eliminates the need to arrange
the operating member 5 in line with the switch 6 in the
displacement direction 100 of the operating member 5,
it is possible to reduce the size of a pressable switch
device in the displacement direction 100 of the operating
member 5 as much as the space conventionally needed
for arranging the switch 6. Accordingly, it is possible to
contribute to the miniaturization of the pressable switch
devices.

[0041] Further, in the present embodiment, the shank
13a and the sliding part 13d of the crank member 13
extend in directions opposite to each other from the ro-
tating part 13b, the shank 13a and the sliding part 13e
similarly extend in opposite directions to each other from
the rotating part 13c, and the switch 6 is placed at the
side of the operating member 5 in the longitudinal direc-
tion 101 of the operating member 5. Thus, the sliding
parts 13d and 13e slide in the lateral direction of the op-
erating member 5 at the side of the operating member
5 in the longitudinal direction 101 of the operating mem-
ber 5. The sliding of the sliding parts 13d and 13e brings
the operation of the driving body 7 of the switch 6 dis-
posed at the side of the operating member 5 in the lon-
gitudinal direction 101 of the operating member 5, and
brings the driving of the driving body 7 in the lateral di-
rection 102 of the operating member 5. Since such driv-
ing of the driving body 7 is not performed in the direction
closer to the operating member 5, the driving body 7
does not interfere with the operating member 5. Accord-
ingly, the operating member 5 can be designed without
considering the effects of having the operating member
5 interfering with the driving body 7. As a result, the de-
gree of freedom of a design of the operating member 5
can be enhanced.

[0042] Further, in the present embodiment, the shank
13a of the crank member 13 is located away from the
plane 17, including a centerline of the operating member
5 in the lateral direction 102 thereof, parallel to the lon-
gitudinal direction 101, and the sliding parts 13d and 13e
are located closer to the plane 17 than to the shank 13a.
Thus, in the lateral direction 102 of the operating mem-
ber 5, it is possible to bring the occupying range of the
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operating member 5 and the driving range of the driving
body 7 close to each other, or to make the occupying
range and the driving range overlap each other. As a
result, it is possible to reduce the size of a pressable
switch device in the lateral direction 102 of the operating
member 5.

[0043] Further,inthe presentembodiment, the driving
body 7 of the switch 6 has the flat surface 7d which abuts
on the sliding part 13d of the crank member 13. Thus,
even if a manufacturing error occurs in the crank mem-
ber 13 or in a portion which holds the crank member 13,
the sliding part 13d can be interlocked with the driving
body 7 as long as the manufacturing error is within a
range which allows the sliding part 13d to abut on the
flat surface 7d of the driving body 7. Specifically, the flat
surface 7d of the driving body 7 can compensate the
manufacturing error occurs in the positional relationship
between the driving body 7 and the sliding part 13d.
[0044] Meanwhile, the shank 13a and the sliding part
13d of the crank member 13 extend in directions oppo-
site to each other from the rotating part 13b, the shank
13aand the sliding part 13e similarly extend in directions
opposite to each other from the rotating part 13c, and
the switch 6 is placed at the side of the operating mem-
ber 5 in the longitudinal direction 101 of the operating
member 5. However, the present embodiment is not lim-
ited to the above construction. The shank 13a and the
sliding part 13d of the crank member 13 may extend par-
allel to each other, the shank 13a and the sliding part
13e may similarly extend parallel to each other from the
rotating part 13c, and the switch 6 may be placed at the
side of the operating member 5 in the lateral direction
102 of the operating member 5. This construction makes
it possible to easily miniaturize a pressable switch de-
vice in the displacement direction 100 of the operating
member 5, and to contribute to the miniaturization of the
pressable switch devices.

Claims

1. A pressable switch device comprising: a base; an
operating member being supported so as to be dis-
placeable in a direction orthogonal to the base and
is formed long in a direction orthogonal to the dis-
placement direction; a switch being provided on the
base and operating as according to displacement
of the operating member in a direction closer to the
base; and a tilt prevention member for preventing
the tilting of the operating member caused by press-
ing a longitudinal end of the operating member,

the tilt prevention member including a crank
member having a shank arranged along the longi-
tudinal direction of the operating member and rotat-
ably held by the operating member; rotating parts
integrally formed with the shank to be rotatable
about the shank; and sliding parts integrally formed
with the rotating parts and slidably held by the base,
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the switch having a driving body applied with
an operating force for driving; a movable contact
moving with the driving of the driving body; fixed
contacts broughtinto contact with or separated from
the movable contact; and a biasing member biasing
the driving body against the operating force,

wherein the switch is placed at the side of the
operating member, and any one of the sliding parts
of the crank member is interlocked with the driving
body of the switch.

The pressable switch device according to claim 1,

wherein the shank and each of the sliding
parts extend in directions opposite to each other
from each of the rotating parts, and the switch is
placed at the side of the operating member in the
longitudinal direction thereof.

The pressable switch device according to claim 1
or 2,

wherein the shank is located away from a
plane, which has a centerline of the operating mem-
ber in a lateral direction thereof, parallel to the lon-
gitudinal direction, and the sliding parts are located
closer to the plane than to the shank.

The pressable switch device according to any one
of claims 1 to 3,

wherein the driving body of the switch has a
flat surface which abuts on any one of the sliding
parts of the crank member.
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