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electrodes (173) to be selectively connected by a vertical
sliding motion of the slider (140) interlinked with the three-
way pushing operation of the wheel button 150 and a left
and right rotating motion of the slider 140 and the holder
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Description
CLAIM OF PRIORITY

[0001] Thisapplication claims benefit of Japanese Pat-
ent Application No. 2013-003812 filed on January 14,
2013, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The presentinvention relates to a combined op-
eration type switch device, and more particularly, to a
combined operation type switch device capable of imple-
menting switch operations in various directions using a
single switch device.

2. Description of the Related Art

[0004] In general, a rotating operation switch (wheel
button) which is provided in various electrical compo-
nents (for example, a steering wheel and a multimedia
device) provided in a vehicle or electronic products (for
example, a mouse) for domestic use or for business use
is configured so that a rotational displacement of unlim-
ited rotation or a designated angle is input to the internal
sensor component thereof and is converted into a digital
signal to be transmitted to a control unit. In addition, in
order to implement an operational function by a pushing
operation force, a contact sensor, a tact switch, and the
like are also installed.

[0005] Fig. 1 is a schematic diagram illustrating the
structure of a wheel button of a mouse which is a type of
combined operation type switch device according to the
related art (refer to Korean Unexamined Patent Applica-
tion Publication No.2010-0112681). When a user rotates
the wheel button 1, a sensor 2 coaxially joined to the
wheel button 1 outputs a digital signal according to a
rotational displacement of the wheel button 1, a push
switch 3 is provided to come into direct contact with the
circumferential surface of the wheel button 1 which is an
object of an rotating operation, and the function of the
push switch 3 is implemented by a pushing operation
force applied to the wheel button 1. In this manner, in the
combined operation type switch device according to the
related art, the wheel button 1 having an unlimited rota-
tion function in the body of the switch device and the push
switch 3 operated by the pushing operation of the wheel
button 1 are joined in one body, and thus the unlimited
rotating operation and the one-way pushing operation
are enabled by the single wheel button.

[0006] However, the combined operation type switch
device according to the related art as described above
has a structure including an encoder which is a rotary
electrical component for detecting a rotational direction
and a rotational amount of the wheel button 1 and the
single push switch 3 which is operated by the pushing
operation of the wheel button 1, and has a form in which
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only a two-way operation function (the rotating operation
function and the pushing operation function) is imparted
to the singe wheel button. Therefore, there is a disad-
vantage that two or more types of button operations can-
not be performed by the single button. Accordingly, there
is a problem in that in order to implement more various
button operation functions such as left push or right push
in addition to the rotating operation and one-way pushing
operation functions, additional buttons respectively hav-
ing those functions have to be provided to be individually
installed in the switch device. As described above, in the
combined operation type switch device of the related art,
the wheel button and the plurality of push buttons are
separately provided at a plurality of positions in the body
of the switch device in order to impart the four-way button
operation functions. Therefore, a series of continuous
button operations is significantly difficult, and due to an
increase in the number of components caused by the
installation of the individual buttons, the manufacturing
cost of the switch device is high and the structure be-
comes complex. Accordingly, there is a problem in that
assembly operability is significantly degraded, which ob-
structs the implementation of reduction in size of the
switch device.

SUMMARY OF THE INVENTION

[0007] The presentinvention provides a combined op-
eration type switch device which is implemented to per-
form an unlimited rotation function and a three-way (left,
right and center) pushing function with an operation of
only a single wheel button and can quickly and promptly
perform a series of continuous button operations with the
single wheel button.

[0008] Thepresentinventionalso providesacombined
operation type switch device in which the number of com-
ponents installed in the switch device is minimized to
achieve a reduction in the manufacturing cost, assembly
characteristics are enhanced to achieve the improve-
ment in productivity, and a reduction in the size of the
switch device can be implemented.

[0009] Thepresentinventionalso providesacombined
operation type switch device in which an operating sen-
sation during a button operation is properly implemented
and thus a concern about malfunction of buttons can be
solved.

[0010] A combined operation type switch device ac-
cording to an aspect of the present invention includes:
an upper case in which a pair of first guide grooves having
symmetrical shapes are formed in opposing inner sur-
faces thereof; a lower case which is joined to a lower
portion of the upper case; a holder in which a pair of first
guide protrusions respectively inserted into the first guide
grooves are formed in opposing outer surfaces thereof
and second guide grooves disposed in a vertical direction
are formed in opposing inner surfaces thereof, and which
is held inside the upper case via the first guide protrusions
inserted into the first guide grooves so as to rotate left
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andright; aslider which isaccommodated inside the hold-
er, has second guide protrusions inserted into the second
guide grooves formed in opposing outer surfaces thereof
to slide in the vertical direction with respect to the holder,
and is provided to rotate in left and right directions; a
wheel button which is accommodated inside the slider
and is rotatably held, and of which a part penetrates
through the upper case to be exposed to an upper portion
so as to enable a user to perform a three-way (center,
left, and right) pushing operation and arotating operation;
an encoder which is joined to a drive shaft of the wheel
button, detects a rotational direction and a rotational
amount of the drive shaft during rotation of the wheel
button, and outputs an electrical signal corresponding
thereto; and a circuit board which is fixed to the lower
case, includes a plurality of electrodes in an upper sur-
face thereof, and includes a plurality of contact switches
at positions where the electrodes are respectively pro-
vided so as to allow the electrodes to be selectively con-
nected by a vertical sliding motion of the slider interlinked
with the three-way pushing operation of the wheel button
and a left and right rotating motion of the slider and the
holder.

[0011] Here, in the slider, a first accommodation por-
tion which accommodates the encoder and a second ac-
commodation portion which accommodates the wheel
button may be formed, and holding portions which hold
both rotating shafts of the wheel button may be formed
in opposing short side parts of the second accommoda-
tion portion.

[0012] In addition, in the lower case, a vertical shaft
which vertically penetrates through the circuit board may
be formed, and at the center of a bottom surface of the
second accommodation portion of the slider, a stopper
protrusion which interferes with a bottom surface of a
concave groove formed at an upper end of the vertical
shaft and restricts a downward motion of the slider during
a left and right pushing operation by the wheel button
may be formed.

[0013] Here, in abottom surface of the second accom-
modation portion of the slider, a pair of first pressing pro-
trusions which press the contact switches of the circuit
board during a center pushing operation by the wheel
button to allow the electrodes to be connected may be
formed, and the first pressing protrusions may be ar-
ranged at symmetrical positions in a diagonal direction
on the left and the right with respect to the stopper pro-
trusion.

[0014] In addition, in a bottom surface of the holder, a
pair of second pressing protrusions which press the con-
tact switches of the circuit board along with the first press-
ing protrusions formed in the bottom surface of the slider
to allow the electrodes to be selectively connected during
the left and right pushing operation by the wheel button
may be formed.

[0015] Here, the first pressing protrusions and the sec-
ond pressing protrusions may be formed to be arranged
on the same plane and have a 2X2 matrix arrangement
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structure.

[0016] Moreover, the contact switch may include a
movable body having a contact made of a conductive
material and formed in a surface facing the electrode,
and the movable body having the contact may be formed
to have an elastic restoring force in such a direction to
be separated from the electrode on the circuit board by
an elastic connection body which connects the circuit
board and the movable body.

[0017] Here, in an upper portion of the contact switch,
a pressing member having a concave groove protrusion
that protrudes downward to be engaged with a concave
groove formed at an upper end of the movable body of
the contact switch may further be provided.

[0018] In addition, pivot protrusions may be formed at
upper ends of opposing side surface portions of the hold-
er, and pivot grooves in which the pivot protrusions are
held may be formed at upper ends of opposing inner sur-
faces of the upper case.

[0019] According to the combined operation type
switch device having the above-described configuration
according to the aspect of the present invention, there is
an advantage that the 360-degree unlimited rotation
function and the three-way (center, left, and right) push-
ing operation function can be implemented using the sin-
gle wheel button, and thus a series of continuous button
operations desired by a user can be quickly and promptly
performed by the single wheel button.

[0020] In addition, unlike the switch device according
to the related art, there is no need to provide a plurality
of buttons respectively having individual switch functions
in the switch body in order to implement various buttons
functions. Therefore, the number of components provid-
ed in the switch device can be reduced, the internal struc-
ture of the switch device can be simply implemented, and
accordingly a contribution to the implementation of a re-
duction in the size of the switch device can be made.
Furthermore, effects of enhancing assembly character-
istics, achieving the improvement in productivity, and re-
ducing the manufacturing cost due to the production of
products can be achieved.

[0021] In addition, an operating sensation during the
operation of the wheel button can be properly implement-
ed and there is an advantage that malfunction during the
operation of the wheel button can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

Fig. 1is aschematicdiagramillustrating the structure
of a wheel button of a mouse which is a type of a
combined operation type switch device according to
the related art.

Fig. 2 is a perspective view illustrating a combined
operation type switch device according to an embod-
iment of the present invention.

Fig. 3 is an exploded perspective view of Fig. 2.
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Fig. 4 is a cross-sectional view of a section taken
along the A-A’ direction of Fig. 2.

Fig. 5is arear view illustrating the inner structure of
an upper case illustrated in Fig. 3.

Fig. 6 is an enlarged detailed view of a holder illus-
trated in Fig. 3.

Fig. 7 is arear view of the holder illustrated in Fig. 6.
Fig. 8 is an enlarged detailed view of a slider illus-
trated in Fig. 3.

Fig. 9 is a rear view of the slider illustrated in Fig. 8.
Fig. 10 is a cross-sectional view of a section taken
along the B-B’ direction of Fig. 2.

Figs. 11A, 11B, and 11C are operational state dia-
grams illustrating switching operations during a
three-way (center, left, and right) pushing operation
by the wheel button according to the embodiment of
the present invention.

Figs. 12A, 12B, and 12C are conceptual diagrams
illustrating positions of contact switches where elec-
trical connections are made by each pushing oper-
ation during the three-way pushing operation by the
wheel button.

Figs. 13A, 13B, and 13C are operational state dia-
grams illustrating states where malfunction is pre-
vented by first guide grooves and first guide protru-
sions during the three-way pushing operation by the
wheel button.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] Hereinafter, an exemplary embodiment of the
present invention will be described with reference to the
accompanying drawings. In the description of the present
invention, the detailed description of well-known config-
uration will be omitted and the detailed description of con-
figurations that may obscure the gist of the present in-
vention will also be omitted.

[0024] Fig. 2 is a perspective view illustrating an exter-
nal form of a combined operation type switch device ac-
cording to an embodiment of the present invention, and
Fig. 3 is an exploded perspective view of Fig. 2. In addi-
tion, Fig. 4 is a cross-sectional view of a section taken
along the A-A’ direction of Fig. 2, and Fig. 5is arear view
illustrating an internal structure of an upper case illustrat-
ed in Fig. 3. Moreover, Fig. 6 is an enlarged detailed view
of a holder illustrated in Fig. 3, Fig. 7 is a rear view of the
holder illustrated in Fig. 6, Fig. 8 is an enlarged detailed
view of a slider illustrated in Fig. 3, and Fig. 9 is a rear
view of the slider illustrated in Fig. 8. In addition, Fig. 10
is a cross-sectional view of a section taken along the B-
B’ direction of Fig. 2.

[0025] Referring to Figs. 2 to 10, the combined oper-
ation type switch device 100 according to the present
invention is configured to include: upper and lower cases
110 and 120 which are assembled to oppose each other;
a holder 130 which is provided to be able to turn left and
right inside the upper and lower cases 110 and 120; a
slider 140 which is accommodated inside the holder 130
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and is provided to be able to vertically slide; a wheel
button 150 which is provided to be rotatable inside the
slider 140 and to which a 360-degree unlimited rotating
operation and a three-way (center, left, and right) pushing
operation are input by a user’s operation; an encoder 160
which is connected to a rotating shaft 154 on one side of
the wheel button 150 to detect a rotational direction and
a rotational amount of the wheel button 150 and outputs
an electrical signal corresponding thereto; and a circuit
board 170 which includes several contact switches 175
that cause electrodes 173 to be selectively connected by
left and right turning motions of the holder 130 and the
slider 140 interlinked with the three-way pushing opera-
tion by the wheel button 150 and vertical sliding motions
of the slider 140, the electrodes 173 being provided in
an upper surface of the circuit board 170.

[0026] A button hole 111 is formed in the upper case
110 to expose a part of the wheel button 150 to the upper
portion thereof so that the user can perform a button op-
eration. At this time, the shape of the button hole 111 is
formed to have a shape corresponding to the external
form of the wheel button 150.

[0027] A vertical shaft 121 is formed in the bottom sur-
face of the lower case 120 to restrict a downward sliding
motion of the slider 140 to a predetermined movement
width. The vertical shaft 121 stands to pass through a
through-hole 171 of the center portion of the circuit board
170 in the upward direction, and a concave groove 121a
into which a stopper protrusion 146 formed in the bottom
surface of the slider 140 is inserted during the downward
sliding motion of the slider 140 is formed at the upper
end of the vertical shaft 121. At this time, in order for the
slider 140 to perform smooth left and right rotations in a
predetermined angle range, the left and right width of the
concave groove 121ais formed to be sufficiently greater
than the left and right width of the stopper protrusion 146.
In addition, in the periphery of the inner surface of the
lower case 120, a plurality of fixing protrusions 122 which
are engaged with a plurality of fixing grooves 172 formed
in the outer periphery of the circuit board 170 are formed.
Therefore, in a state of being placed in the bottom surface
of the inside of the lower case 120, the circuit board 170
can be stably fixed by the fixing groove 172 and the fixing
protrusion 122 of the lower case 120 without oscillation.
[0028] In addition, a fixing protrusion 124 is formed at
the center of the outer surface of the lower case 120, a
fixing groove 116 corresponding to the fixing protrusion
124 is formed in the upper case 110, the fixing protrusion
124 is configured to be engaged and fitted with the fixing
groove 116 when the upper and lower cases 110 and
120 are assembled with each other, joining protrusions
123 having a wedge shape are formed on the left and
right sides of the outer surface of the lower case 120,
joining grooves 115 corresponding to the joining protru-
sions 123 are formed in the upper case 110, the joining
protrusions 123 of the lower case 120 are elastically fitted
into the joining grooves 115 of the upper case 110 when
the upper and lower cases 110 and 120 are assembled
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with each other, and thus the assembly is simply
achieved by a single touch.

[0029] In addition, as illustrated in Fig. 5 illustrating the
reversed upper case 110, a pair of first guide grooves
112a and 112b which have the same shape in the inner
surfaces of both opposing sides and are disposed in sym-
metry are formed in the upper case 110. Moreover, a pair
offirstguide protrusions 131aand 131b which are formed
in both outer surfaces of the holder 130 are respectively
inserted into the first guide grooves 112a and 112b to be
held. At this time, the first guide grooves 112a and 112b
are formed to have curved shapes corresponding to
paths on which the first guide protrusions 131aand 131b
move during the left and right turning motions of the hold-
er 130. Accordingly, during the left and right turning mo-
tions of the holder 130, the first guide protrusions 131a
and 131b formed in the outer surfaces of the holder 130
move along the paths of the first guide grooves 112a and
112b formed in the inner surfaces of the upper case 110,
and thus the holder 130 is able to perform the left and
right rotating motions in a predetermined left and right
turning width.

[0030] Furthermore, a pair of pivot grooves 118a and
118b in which a pair of pivot protrusions 133a and 133b
formed at the upper ends of both side surfaces of the
holder 130 are held during the left and right turning mo-
tions of the holder 130 are formed at the upper ends of
both opposing inner surfaces of the upper case 110. Ac-
cordingly, during the left and right turning motions of the
holder 130, the holder 130 performs the turning motions
in the left and right direction about the pivot protrusions
133a and 133b which are held in any of the left and right
pivot grooves 118a and 118b of the upper case 110.
[0031] In addition, the pair of first guide protrusions
131a and 131b which are respectively inserted into the
pair of first guide grooves 112a and 112b formed in the
upper case 110 are formed in the outer surfaces on both
opposing sides of the holder 130. In this manner, the first
guide protrusions 131a and 131b formed in both outer
surfaces of the holder 130 are inserted into the first guide
grooves 112a and 112b formed in both inner surfaces of
the upper case 110 to be held, and thus the holder 130
is held to rotate left and right in the upper case 110. In
addition, second guide grooves 132 are formed at the
centers of both inner surfaces of the holder 130 to guide
vertical sliding movements of the slider 140. At this time,
the second guide groove 132 has a structure in which
the upper end thereof is open and the lower end thereof
is closed. Second guide protrusions 144 formed on the
outer surfaces on both sides of the slider 140 are fitted
and engaged with the second guide grooves 132 of the
holder 130, and thus the straight sliding movements of
the slider 140 in the vertical direction are possible in the
holder 130.

[0032] The slider 140 is accommodated inside the
holder 130, and the second guide protrusions 144 which
protrude outward are formed in both opposing outer sur-
faces of the slider 140 so as to be engaged with the sec-
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ond guide grooves 132 formed in both inner surfaces of
the holder 130. Therefore, during the vertical sliding
movement of the slider 140, the slider 140 can perform
the sliding motion in the straight direction along the sec-
ond guide grooves 132 formed in both inner surfaces of
the holder 130. In addition, during the left and right turning
motions of the slider 140, in the structure of the second
guide protrusion 144 and the second guide groove 132
engaged with each other, the rotating motion of the holder
130 in the left and right direction can be performed by
being interlinked with the left and right turns of the slider
140.

[0033] In addition, the internal space of the slider 140
is divided into a first accommodation portion 141 which
accommodates the encoder 160 and a second accom-
modation portion 142 which accommodates the wheel
button 150. In addition, in the second accommodation
portion 142, U-shaped holding portions 143a and 143b
in which rotating shafts 154 and 155 on both sides of the
wheel button 150 are rotatably held are formed at the
upper ends of both opposing short side parts. In addition,
at the center of the bottom surface portion of the second
accommodation portion 142, the stopper protrusion 146
is formed which is engaged with the concave groove 121a
formed at the upper end of the vertical shaft 121 of the
lower case 120 to restrict the downward movement width
of the slider 140 in a case where the slider 140 straightly
moves downward by a predetermined distance. The
stopper protrusion 146 restricts the downward motion of
the slider 140 so as not to cause the slider 140 to slide
off by the interference with the bottom surface of the con-
cave groove 121a formed at the upper end of the vertical
shaft 121 of the lower case 120 in a stage in which the
holder 130 and the slider 140 rotate left and right during
the left and right pushing operations by the wheel button
150. Moreover, even in a case where correct left and
right pushing operations by the wheel button 150 are not
performed but the center pushing operation is performed
by user’'s mistake, the stopper protrusion 146 provided
in the bottom surface of the slider 140 interferes with the
bottom surface of the concave groove 121a at the upper
end of the vertical shaft 121 and restricts the downward
motion of the slider 140, thereby preventing an incorrect
operation of the wheel button 150 by the user.

[0034] In addition, a pair of first pressing protrusions
147a and 147b which protrude downward are formed in
the bottom surface of the second accommodation portion
142 to press the contact switches 175 provided in the
circuit board 170 positioned therebelow to be connected
to the electrode 173 during the center pushing operation
by the wheel button 150. At this time, the first pressing
protrusions 147a and 147b are formed to be disposed at
symmetrical positions in a diagonal direction on the left
and the right with respect to the stopper protrusion 146
formed in the bottom surface of the slider 140.

[0035] In addition, a pair of second pressing protru-
sions 135a and 135b which protrude downward are
formed in the bottom surface portion of the holder 130
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so as to press the contact switches 175 provided in the
circuit board 170 positioned therebelow along with the
pair of first pressing protrusions 147a and 147b formed
in the bottom surface of the slider 140 so as to be con-
nected to the electrode 173 during the left and right push-
ing operations by the wheel button 150. At this time, in a
state where the slider 140 is mounted in the holder 130,
the first pressing protrusions 147a and 147b of the slider
140 and the second pressing protrusions 135a and 135b
of the holder 130 are arranged to have a 2X2 matrix
arrangement structure on the same plane.

[0036] Furthermore, the wheel button 150 is a point at
which a direct switch input operation is performed by the
user, and the 360-degree unlimited rotating operation
and the three-way (center, left, and right) pushing oper-
ation are selectively performed. The wheel button 150
has a structure in which the part of the wheel button is
exposed to the upper portion of the button hole 111
formedinthe uppercase 110 sothat the user can perform
the button operation. In addition, in order to improve the
convenience for the user and the accuracy of the oper-
ation, the wheel button 150 has a structure in which the
outer peripheral surfaces of the center portion and left
and right end portions of the wheel button 150 have a
shape of a curved surface and are swollen in a radial
direction to protrude. Moreover, on the outer peripheral
surface of the center portion of the wheel button 150
which is swollen and protrudes, a plurality of slip-prevent-
ing protrusions 151 are arranged and formed at prede-
termined intervals in order to prevent a finger slipping
phenomenon during the rotating operation of the wheel
button 150 by the user.

[0037] In addition, in a state where the wheel button
150 is accommodated inside the space of the second
accommodation portion 142 of the slider 140, the rotating
shafts 154 and 155 on both sides are rotatably held in
the U-shaped holding portions 143a and 143b formed at
the upper ends on both short sides of the second accom-
modation portion 142. At this time, the rotating shafts 154
and 155 on both sides of the wheel button 150 are formed
to have different lengths. However, at the end portion of
the rotating shaft 154 on the left, which has a relatively
great length, a drive shaft 156 having a hexagonal cross-
sectional shape corresponding to the cross-sectional
shape of the hole 162 is formed to be engaged and joined
with a hole 162 formed at the center portion of the encoder
160.

[0038] Moreover, the encoder 160 which is joined to
the rotating shaft 154 on the left of the wheel button 150
isaccommodated in the space of the firstaccommodation
portion 141 of the slider 140 in a state of being mounted
on a circuit board 164. At this time, the circuit board 164
on which the encoder 160 is mounted is elastically joined
via a pair of wedge-shaped joining protrusions 145 pro-
vided inside the first accommodation portion 141 of the
slider 140, and is thus strongly fixed on the first accom-
modation portion 141.

[0039] In addition, a plurality of pairs of electrodes 173
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are provided in the upper surface of the circuit board 170
provided inside the lower case 120. At this time, the plu-
rality of electrodes 173 are arranged at positions directly
below the first and second pressing protrusions 147a,
147b, 135a, and 135b which are provided in the bottom
surface portions of the slider 140 and the holder 130, and
form the 2x2 matrix arrangement structure. Furthermore,
the contact switches 175 made of an elastically restora-
ble material (for example, rubber) are provided on the
upper surface of the circuit board 170 in which the elec-
trodes 173 are positioned.

[0040] The contact switch 175 includes a movable
body 175a having a contact 175b made of a conductive
material and formed in the surface facing each of the
plurality of electrodes 173 provided in the upper surface
of the circuit board 170. In addition, an elastic connection
body 175c which connects the circuit board 170 and the
movable body 175a is included. Therefore, the movable
body 175a having the contact 175b is formed to have an
elastic restoring force in the upward direction from the
electrode 173 on the circuit board 170 via the elastic con-
nection body 175c. Normally, the contact switch 175 is
maintained in a short-circuit state in which the contact
175b of the movable body 175ais positioned on the upper
portion side to be separated from the electrode 173. In
acase where adownward pressure is applied to the elas-
tic contact switch 175 via the pressing protrusions 135a,
135b, 147a, and 147b formed in the holder 130 and the
slider 140, the contact 175b of the movable body 175a
comes into contact with the electrode 173 therebelow,
and thus current flows.

[0041] Here, inthe upper portion of contact switch 175,
a pressing member 180 is further provided so that the
correct pressing action of the contact switch 175 is per-
formed by the pressing protrusions 135a, 135b, 1473,
and 147b during the left and right turning motions of the
slider 140 and the holder 130. At the center of the bottom
surface portion of the disk-shaped body of the pressing
member 180, a concave groove protrusion 182 having a
downward protruding structure which is engaged with a
concave groove 175d formed at the upper end of the
movable body 175a of the contact switch 175 is formed.
The pressing member 180 is attached to the upper end
of the contact switch 175 as the concave groove protru-
sion 182 is fitted into the concave groove 175d formed
at the upper end of the movable body 175a of the contact
switch 175. In this configuration, the first and second
pressing protrusions 147a, 147b, 135a, and 135b press
the pressing members 180 attached to the upper end of
the contact switches 175 during the left and right turning
motions of the slider 140 and the holder 130 by the left
and right pushing operations of the wheel button 150,
and thus the pressing operation can be effectively trans-
mitted in the accurate operating direction of the contact
switch 175 by the pressing member 180.

[0042] Hereinafter, each operation mechanism by the
three-way (center, left, and right) pushing operation in
the structure of the combined operation type switch de-



11 EP 2 755 218 A1 12

vice 100 having the above-described configuration in the
embodiment of the present invention will be described in
detail with reference to the accompanying drawings.
[0043] In the combined operation type switch device
according to the embodiment of the present invention,
the operation mechanism of the switch by the rotating
operation of the wheel button 150 is the same as that of
the related art, and thus the specific description thereof
will be omitted. Hereinafter, only the operation mecha-
nism by the three-way (center, left, and right) pushing
operation by the wheel button 150 will be described in
detail.

[0044] Figs. 11A, 11B, and 11C are operational state
diagrams illustrating switching operations during the
three-way (center, left, and right) pushing operation by
the wheel button 150 in the combined operation type
switch device 100 of the embodiment of the present in-
vention. In addition, Figs. 12A, 12B, and 12C are dia-
grams illustrating positions of the contact switches where
electrical connections are made during the three-way
pushing operation by the wheel button.

[0045] Fig. 11A illustrates an operation mechanism in
which switch-on (ON) is implemented during the center
pushing operation by the wheel button 150. In a case
where the user presses the center portion of the wheel
button 150, the rotating shafts 154 and 155 on both sides
of the wheel button 150 press the U-shaped holding por-
tions 143a and 143b of the slider 140 downward, the
downward sliding motion of the slider 140 is performed,
the pair of first pressing protrusions 147a and 147b pro-
vided in the bottom surface of the slider 140 press the
contact switches 175 downward via the pressing mem-
bers 180, and the contacts 175b inside the contact
switches 175 come into contact with the electrodes 173
ofthe circuit board 170, thereby implementing the switch-
on. At this time, the parts of the contact switches 175 (an
area indicated by a dotted line) where electrical connec-
tion is made by the pressing of the center pushing oper-
ation of the wheel button 150 is illustrated in Fig. 12A.
Particularly, during the center pushing operation by the
wheel button 150, the second guide protrusions 144 of
the slider 140 straightly move along the second guide
grooves 132 of the holder 130, and thus the slider 140
can perform the correct sliding movement in the vertically
downward direction. In addition, as illustrated in Fig. 13A,
the pair of first guide protrusions 131a and 131b formed
in both side surfaces of the holder 130 are hung from the
insides of the pair of first guide grooves 112a and 112b
having a symmetrical pattern formed in both the inner
surfaces of the upper case 110, and thus the downward
movement is restricted. Therefore, the downward sliding
motion of the holder 130 does not occur, and only the
downward sliding motion of the slider 140 with respect
to the holder 130 occurs.

[0046] In addition, Fig. 11B illustrates an operation
mechanism in which switch-on is implemented during the
left pushing operation by the wheel button 150. In a case
where the user presses the upper left end portion of the
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wheel button 150, the rotating shaft 154 on the left of the
wheel button 150 presses the left portion of the slider 140
to generate the turning motion. At this time, while the
holder 130 which is engaged with the slider 140 by the
second guide protrusion 144 and the second guide
groove 132 is interlinked with the slider 140 and turns in
a counterclockwise direction, the first pressing protrusion
147a positioned on the left of the bottom surface of the
slider 140 and the second pressing protrusion 135b po-
sitioned on the left of the bottom surface of the holder
130 simultaneously press the contact switch 175 posi-
tioned immediately therebelow via the pressing member
180, and thus the contact 175b is electrically connected
to the electrode 173 of the circuit board 170, thereby im-
plementing the switch-on by the left pushing of the wheel
button 150. At this time, the parts of the contact switches
175 (an area indicated by a dotted line) where the elec-
trical connection is made by the pressing of the left push-
ing operation of the wheel button 150 is illustrate in Fig.
12B. Particularly, during the left pushing operation by the
wheel button 150, as illustrated in Fig. 11B, the right pivot
protrusion 133b positioned at the upper end of the holder
130 is maintained in a state of abutting on the right pivot
groove 118b in the upper case 110 to be held, and the
holder 130 performs the turning motion in the counter-
clockwise direction about the pivot part. In this stage, as
illustrated in Fig. 13B, the first guide protrusion 131b
formed on the right of the holder 130 is hung from the
upper end portion of the first guide groove 112b formed
on therightofthe upper case 110 such thatthe movement
thereof is restricted. In addition, while the first guide pro-
trusion 131a on the left of the holder 130 is moved along
the path of the shape of the first guide groove 112a on
the left of the upper case 110, the precise turning motion
of the holder 130 including the slider 140 in the counter-
clockwise directionis performed. Furthermore, according
to the turning mechanism of the holder 130 as described
above, the user presses the accurate left part ofthe wheel
button 150 such that the turning action of the holder 130
is performed and the contact switch can make contact.
Therefore, the malfunction of the wheel button 150 by
user’'s mistake can be prevented.

[0047] In addition, as illustrated in Fig. 11C, in a case
where the user presses the upper right end of the wheel
button 150 for the right pushing operation, the operation
principles are the same as those of the case of Fig. 11B
described above except that the turning direction of the
slider 140 and the holder 130 is changed from the left to
the right, and accordingly, the contact switch 175 posi-
tioned on the inclined side is pressed to implement elec-
trical connection of the corresponding electrode 173.
Therefore, overlapping description of the operations will
be omitted.

[0048] As described above, the combined operation
type switch device 100 according to the embodiment of
the present invention is configured so that the 360-de-
gree unlimited rotating operation and the three-way
(center, left, and right) pushing operation can be per-
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formed by the single wheel button 150, and thus a series
of continuous button operations desired by the user can
be quickly and promptly performed using only the single
button.

[0049] In addition, unlike the switch device according
to the related art, there is no need to provide a plurality
of buttons having individual switch functions in the switch
body in order to implement various buttons functions.
Therefore, the internal structure of the switch device can
be simply implemented, the number of components pro-
vided can be reduced, assembly characteristics can be
improved, and the manufacturing cost can be reduced.
Furthermore, a contribution to the implementation of a
reduction in the size of the switch device can be made.
[0050] While the exemplary embodiments of the
present invention have been described, the scope of the
present invention is not limited to the specific embodi-
ments, and appropriate modifications can be made by
those skilled in the art without departing from the scope
of the appended claims of the present invention.

[0051] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations 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. Acombined operation type switch device (100), com-
prising:

an upper case (110) in which a pair of first guide
grooves (112a and 112b) having symmetrical
shapes are formed in opposing inner surfaces
thereof;

a lower case (120) which is joined to a lower
portion of the upper case (110);

a holder (130) in which a pair of first guide pro-
trusions (131a and 131b) respectively inserted
into the first guide grooves (112a and 112b) are
formed in opposing outer surfaces thereof and
second guide grooves (132) disposed in a ver-
tical direction are formed in opposing inner sur-
faces thereof, and which is held inside the upper
case (110) via the first guide protrusions (131a
and 131b) inserted into the first guide grooves
(112a and 112b) so as to rotate left and right;
aslider (140) which is accommodated inside the
holder (130), has second guide protrusions
(144) inserted into the second guide grooves
(132) formed in opposing outer surfaces thereof
to slide in the vertical direction with respect to
the holder (130), and is provided to rotate in left
and right directions;

a wheel button (150) which is accommodated
inside the slider (140) and is rotatably held, and
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of which a part penetrates through the upper
case (110) to be exposed to an upper portion so
as to enable a user to perform a three-way (cent-
er, left, and right) pushing operation and a rotat-
ing operation;

an encoder (160) which is joined to a drive shaft
(156) of the wheel button (150), detects a rota-
tional direction and a rotational amount of the
drive shaft (156) during rotation of the wheel but-
ton (150), and outputs an electrical signal cor-
responding thereto; and

a circuit board (170) which is fixed to the lower
case (120), includes a plurality of electrodes
(173) in an upper surface thereof, and includes
a plurality of contact switches (175) at positions
where the electrodes (173) are respectively pro-
vided so as to allow the electrodes (173) to be
selectively connected by a vertical sliding mo-
tion of the slider (140) interlinked with the three-
way pushing operation of the wheel button (150)
and a left and right rotating motion of the slider
(140) and the holder (130).

The combined operation type switch device (100)
according to claim 1,

wherein, in the slider (140), a first accommodation
portion (141) which accommodates the encoder
(160) and a second accommodation portion (142)
which accommodates the wheel button (150) are
formed, and holding portions (143a and 143b) which
hold both rotating shafts (154 and 155) of the wheel
button (150) are formed in opposing short side parts
of the second accommodation portion (142).

The combined operation type switch device (100)
according to claim 2,

wherein,inthelower case (120), a vertical shaft (121)
which vertically penetrates through the circuit board
(170) is formed, and atthe center of a bottom surface
of the second accommodation portion (142) of the
slider (140), a stopper protrusion (146) which inter-
feres with a bottom surface of a concave groove
(121a) formed at an upper end of the vertical shaft
(121) and restricts a downward motion of the slider
(140) during a left and right pushing operation by the
wheel button (150) is formed.

The combined operation type switch device (100)
according to claim 2 or 3,

wherein, in a bottom surface of the second accom-
modation portion (142) of the slider (140), a pair of
first pressing protrusions (147a and 147b) which
press the contact switches (175) of the circuit board
(170) during a center pushing operation by the wheel
button (150) to allow the electrodes (173) to be con-
nected are formed, and the first pressing protrusions
(147a and 147b) are arranged at symmetrical posi-
tions in a diagonal direction on the left and the right
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with respect to the stopper protrusion (146).

The combined operation type switch device (100)
according to claim 4,

wherein, in a bottom surface of the holder (130), a
pair of second pressing protrusions (135a and 135b)
which press the contact switches (175) of the circuit
board (170) along with the first pressing protrusions
(147a and 147b) formed in the bottom surface of the
slider (140) to allow the electrodes (173) to be se-
lectively connected during the left and right pushing
operation by the wheel button (150) are formed.

The combined operation type switch device (100)
according to claim 5,

wherein the first pressing protrusions (147a and
147b) and the second pressing protrusions (135a
and 135b) are arranged on the same plane in a state
where the slider (140) and the holder (130) are as-
sembled with each other and have a 2x2 matrix ar-
rangement structure.

The combined operation type switch device (100)
according to any of claims 1 to 6,

wherein the contact switch (175) includes a movable
body (175a) having a contact (175b) made of a con-
ductive material and formed in a surface facing the
electrode (173), and

the movable body (175a) having the contact (175b)
has an elastic restoring force in such a direction to
be separated from the electrode (173) on the circuit
board (170) by an elastic connection body (175c)
which connects the circuit board (170) and the mov-
able body (175a).

The combined operation type switch device (100)
according to claim 7,

wherein, in an upper portion of the contact switch
(175), a pressing member (180) having a concave
groove protrusion (182) that protrudes downward to
be engaged with a concave groove (175d) formed
at an upper end of the movable body (175a) of the
contact switch (175) is further provided.

The combined operation type switch device (100)
according to any of claims 1 to 8,

wherein pivot protrusions (133a and 133b) are
formed at upper ends of opposing side surface por-
tions of the holder (130), and pivot grooves (118a
and 118b) in which the pivot protrusions (133a and
133b) are held are formed at upper ends of opposing
inner surfaces of the upper case (110).
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FIG. 2
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