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(54) OPERATION DEVICE

(57)  An operation device (1) includes a supporting
member (10) having a cross-shaped guide recess (15),
and a movably operated member (30) having a pin (38).
The pin (38) moves in the guide recess (15). Hence, the
guiderecess (15) restricts the movably operated member
(30) to be movable only in the X direction and in the Y
direction. The movably operated member (30) includes
a projection (35) extending obliquely with respect to the
Xdirection and to the Y direction. The pin (38) is provided
integrally with the projection (35). When a large force is
applied from the guide recess (15) to the pin (38), the
projection (35) deforms. Hence, the energy acting on the
pin (38) is dispersed.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an operation
device in which a movably operated memberis supported
by a supporting member in such a manner as to be mov-
able in the X direction and in the Y direction thereon.

2. Description of the Related Art

[0002] Anoperation device in which an operated mem-
ber is movable in directions that are orthogonal to each
other is disclosed by Japanese Unexamined Patent Ap-
plication Publication No. 2008-171680.

[0003] The operation device includes a sliding-motion-
transmitting member provided on a base member. The
sliding-motion-transmitting member is movable with the
operated member. The sliding-motion-transmitting mem-
ber has a cross-shaped guide hole. The base member
has a sliding projection that is fitted in the guide hole. As
the sliding projection slides in the guide hole, the oper-
ated member and the sliding-motion-transmitting mem-
ber move in either of two directions defined by the cross-
shaped guide hole.

[0004] Thebase memberis provided with push switch-
es that each detect the movement of the sliding-motion-
transmitting member in a corresponding one of the two
directions.

[0005] In the operation device according to Japanese
Unexamined Patent Application Publication No.
2008-171680, however, the sliding projection is formed
integrally with the base member, which is a substantially
rigid body, in such a manner as to project therefrom.
Hence, if a large pressing force acting in any direction
other than the direction in which the operated member
and the sliding-motion-transmitting member are slid is
applied from the sliding-motion-transmitting member to
the sliding projection, the probability of the occurrence
of problems such as that the sliding projection may be
broken becomes high.

SUMMARY OF THE INVENTION

[0006] The present invention is to solve the above
problem and provides an operation device in which a
force thatmay acton a pin provided for guiding a movably
operated member in either of two directions is reduced.
[0007] Accordingtoan aspect of the presentinvention,
there is provided an operation device including a sup-
porting member, a movably operated member supported
by the supporting member in such a manner as to be
movable in both an X direction and a Y direction that are
orthogonal to each other, and detecting members that
detect the movement of the movably operated member
in the X direction and in the Y direction, respectively. The
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movably operated member has a projection. One of the
projection and the supportingmember has a guide recess
extending in the X direction and in the Y direction while
another of the projection and the supporting member has
a pin that moves in the guide recess. The projection has
a pair of sides each extending obliquely with respect to
the X direction and to the Y direction. The pin is provided
between the pair of sides.

[0008] In the operation device according to the above
aspect of the invention, it is preferable that the pair of
sides be parallel to each other.

[0009] Furthermore, in the operation device according
to the above aspect of the invention, it is preferable that
the sides each extend at 45 degrees with respect to the
X direction and to the Y direction.

[0010] In the operation device according to the above
aspect of the invention, it is preferable that the projection
be elastically deformable in each of a case where a force
acting in the X direction is applied to the pin and a case
where a force acting in the Y direction is applied to the pin.
[0011] In the operation device according to the above
aspect of the invention, it is preferable that the projection
be made of synthetic resin, and that the pin be formed
integrally with the projection.

[0012] According to the above aspect of the present
invention, the movably operated member has the projec-
tion whose sides each extend obliquely with respect to
the X direction and to the Y direction, and the projection
has the pin or the cross-shaped guide recess. Hence,
even if a large force acts on the projection with the sliding
of the pin in the guide recess while the movably operated
member is being moved in the X or Y direction, the force
can be dispersed because the projection is elastically
deformable slightly. Therefore, the occurrence of prob-
lems such as damage to the pin can be prevented more
easily.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is an exploded perspective view of an opera-
tion device according to an embodiment of the
present invention;

Fig. 2 is a plan view of a movably operated member
and an operation handle that are included in the op-
eration device;

Fig. 3 is an enlargement of a part of the plan view
illustrated in Fig. 2; and

Fig. 4 is an enlargement of a section taken along line
IV-1V illustrated in Fig. 3.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014] An operation device 1 illustrated in Figs. 1 and
2isintended for on-vehicle electronic apparatuses, game
apparatuses, home electronic apparatuses, and indus-
trial electronic apparatuses.
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[0015] As illustrated in Fig. 1, the operation device 1
includes a supporting member 10, an intermediate slide
member 20, and a movably operated member 30. The
movably operated member 30 is operated with an oper-
ation handle 2.

[0016] The supporting member 10 is a part of a base
intended for various electronic apparatuses and is made
of synthetic resin or is die-cast from a lightweight alloy.
The supporting member 10 has a through hole 11 ex-
tending therethrough vertically in Fig. 1. The supporting
member 10 has, in a front surface 10a thereof, a pair of
central guide portions 12 extending in the Y direction and
two pairs of side guide portions 13 provided on two re-
spective sides of the pair of central guide portions 12.
The central guide portions 12 and the side guide portions
13 are guide grooves (or guide rails). The pair of central
guide portions 12 extend in the Y direction and are pro-
vided across the through hole 11 from each other. Each
pair of side guide portions 13 extend in the Y direction
and are provided across the through hole 11 from each
other. The guide portions 12 and 13 are parallel to one
another.

[0017] The intermediate slide member 20 is made of
synthetic resin and has an opening 21 vertically extend-
ing through the center thereof. The intermediate slide
member 20 has, on the lower surface thereof, a pair of
central slide portions 22 and two pairs of side slide por-
tions 23 provided on two respective sides of the central
guide portions 12. The central slide portions 22 and the
side slide portions 23 are sliding projections. The pair of
central slide portions 22 are provided across the opening
21 from each other and at an interval in the Y direction.
Each pair of side slide portions 23 are provided across
the opening 21 from each other and at an interval in the
Y direction.

[0018] When the intermediate slide member 20 is set
on the front surface 10a of the supporting member 10,
the central slide portions 22 are slidably fitted into the
respective central guide portions 12 while the side slide
portions 23 are slidably fitted into the respective side
guide portions 13. The slide portions 22 and 23 are slid-
able in the respective guide portions 12 and 13. There-
fore, the intermediate slide member 20 is supported in
such a manner as to be movable in the Y direction along
the front surface 10a of the supporting member 10. The
intermediate slide member 20 is movable only in the Y
direction and is not movable in the X direction.

[0019] The intermediate slide member 20 further has,
on the upper surface thereof, intermediate guide portions
24. The intermediate guide portions 24 are guiding pro-
jections. The intermediate guide portions 24 are provided
across the opening 21 from each other and at an interval
in the X direction. The X direction and the Y direction are
orthogonal to each other in a plane parallel to the front
surface 10a of the supporting member 10.

[0020] The movably operated member 30 is made of
synthetic resin and includes a cylindrical portion 31 pro-
jecting downward. The cylindrical portion 31 has a
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through space 31a vertically extending therethrough. A
flange portion 32 extending in an X-Y plane is provided
continuously with the upper part of the cylindrical portion
31. As illustrated by broken lines in Fig. 1, the flange
portion 32 has intermediate slide parts 34 provided in the
lower surface thereof. The intermediate slide parts 34
are slide grooves that are open downward. The interme-
diate slide parts 34 are provided across the through
space 31a from each other and on a virtual line passing
through a center O of the movably operated member 30.
The intermediate slide parts 34 each extend in the X di-
rection.

[0021] The movably operated member 30 is set such
that the cylindrical portion 31 thereof extends through the
opening 21 of the intermediate slide member 20 and is
fitted in the through hole 11 of the supporting member
10, with the lower surface of the flange portion 32 facing
the intermediate slide member 20. In such a state, the
intermediate guide portions 24 of the intermediate slide
member 20 are fitted in the respective intermediate slide
parts 34 provided in the lower surface of the flange portion
32, whereby the movably operated member 30 is sup-
ported in such a manner as to be movable in the X direc-
tion on the intermediate slide member 20. The movably
operated member 30 is movable only in the X direction,
not in the Y direction, with respect to the intermediate
slide member 20.

[0022] When the intermediate slide member 20 and
the movably operated member 30 are set on the support-
ing member 10, the movably operated member 30 be-
comes movable in an X-Y plane with the sliding of the
intermediate slide member 20 in the Y direction and the
sliding of the movably operated member 30 in the X di-
rection on the intermediate slide member 20. That is, the
diameter of the cylindrical portion 31 of the movably op-
erated member 30 is smaller than the diameter of the
through hole 11 provided in the supporting member 10
and smaller than the bore of the opening 21 provided in
the intermediate slide member 20 so that the cylindrical
portion 31 is movable in the X-Y plane. The supporting
member 10 includes a stopper mechanism (not illustrat-
ed) in a lower part thereof. The stopper mechanism pre-
vents the cylindrical portion 31 from coming off upward
from the through hole 11.

[0023] As illustrated in Figs. 1 and 3, the supporting
member 10 has a guide recess 15 in the front surface
10a thereof. The guide recess 15 includes X-guiding por-
tions 15x and Y-guiding portions 15y that are continuous
with one another. The X-guiding portions 15x extend to-
ward two respective sides in the X direction from a guide
center Og. The Y-guiding portions 15y extend toward two
respective sides in the Y direction from the guide center
Og.

[0024] Asiillustrated in Figs. 1 and 3, the flange portion
32 of the movably operated member 30 has a pair of cuts
36. A part of the flange portion 32 between the cuts 36
forms a projection 35. The projection 35 is a rectangular
part defined by the cuts 36 and having a pair of sides 35a
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and a free-end side 35b.

[0025] As illustrated in Figs. 1 and 2, the pair of sides
35a of the projection 35 extend linearly and parallel to
each other. The cuts 36 provided in the flange portion 32
have the same length. Hence, the pair of sides 35a also
have the same length. The sides 35a extend obliquely
with respect to the X direction and to the Y direction.
Preferably, the sides 35a are each at 45 degrees with
respect to the X direction and to the Y direction. Fig. 2
illustrates a center line Oe of the projection 35 that is
parallel to the sides 35a. The center line Oe equally di-
vides the projection 35 into two in the width direction
thereof. The center line Oe is at an angle 6 of 45 degrees
with respect to the X direction and to the Y direction.
[0026] The projection 35 is made of synthetic resin and
has a substantially uniform thickness. The projection 35
is elastically deformable slightly in such a manner as to
bend vertically about a base end 35c thereof. The pro-
jection 35 is also elastically twistable slightly. That is, the
projection 35 is an elastically deformable part.

[0027] As illustrated in Figs. 3 and 4, the projection 35
of the movably operated member 30 has a pin 38 extend-
ing downward therefrom. The pin 38 is made of the syn-
thetic resin forming the projection 35 and is continuous
with the projection 35. When the movably operated mem-
ber 30 is set on the supporting member 10, the pin 38 is
slidably fitted into the guide recess 15.

[0028] As illustrated in Fig. 1, the supporting member
10is provided on the front surface 10a thereof with a pair
of X-direction detecting members 18x facing each other
inthe X direction, and a pair of Y-direction detecting mem-
bers 18y facing each other in the Y direction. When the
intermediate slide member 20 is moved in the Y direction,
either of the Y-direction detecting members 18y is acti-
vated. When the movably operated member 30 is moved
in the X direction, either of the X-direction detecting mem-
bers 18x is activated. The X-direction detecting members
18x and the Y-direction detecting members 18y are push
switches. Alternatively, the X-direction detecting mem-
bers 18x and the Y-direction detecting members 18y may
be magnetic detectors if magnets are provided to the
intermediate slide member 20 and to the movably oper-
ated member 30.

[0029] The operation handle 2 is attached to the upper
side of the movably operated member 30. The operation
handle 2 and the movably operated member 30 move
together in the X direction and in the Y direction. The
operation handle 2 is supported by the movably operated
member 30 in such a manner as to be depressable and
rotatable thereon. The movably operated member 30 is
provided in the through space 31a thereof with a depres-
sion-detecting member and a rotation-detecting member
(notillustrated). When the operation handle 2 onthe mov-
ably operated member 30 is depressed, the depression-
detecting member is activated. When the operation han-
dle 2 on the movably operated member 30 is rotated, the
rotation-detecting member is activated.

[0030] Asliding operation performed with the operation
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handle 2 will now be described.

[0031] Since the pin 38 included in the movably oper-
ated member 30 slides in the guide recess 15 provided
in the supporting member 10, the operation handle 2 and
the movably operated member 30 are movable only in
the X direction and in the Y direction.

[0032] When the operation handle 2 is moved in the X
direction, the pin 38 moves along either of the X-guiding
portions 15x of the guide recess 15. Therefore, the mov-
ably operated member 30 moves in the X direction on
the intermediate slide member 20, and a corresponding
one of the pair of X-direction detecting members 18x is
activated. When the operation handle 2 is moved in the
Y direction, the pin 38 moves along either of the Y-guiding
portions 15y of the guide recess 15. Therefore, the op-
eration handle 2 and the intermediate slide member 20
move in the Y direction on the supporting member 10,
and a corresponding one of the pair of Y-direction de-
tecting members 18y is activated.

[0033] Thus,the guide recess 15 restricts the operation
handle 2 and the movably operated member 30 to be
movable only in the X direction and in the Y direction.
However, if the pin 38 is not fitted in the guide recess 15,
the movably operated member 30 is movable in any di-
rection in the X-Y plane. Therefore, if a force acting in
the Y direction is applied to the operation handle 2 while
the pin 38 is moving in either of the X-guiding portions
15x of the guide recess 15, the pin 38 comes into contact
with the inner wall of that X-guiding portion 15x, whereby
a sliding load acts on the pin 38. In such a situation, if a
large force is applied to the pin 38 provided between the
pair of sides 35a of the projection 35, the projection 35
deforms in such a manner as to bend vertically about the
base end 35c. Thus, the force applied to the pin 38 is
dispersed as the energy that elastically deforms the pro-
jection 35.

[0034] Furthermore, if the pin 38 comes into contact
with the sidewall of the X-guiding portion 15x and a large
sliding load acts on the pin 38, referring now to Fig. 3,
the projection 35 deforms in such a manner as to twist
in a direction o about the X axis. Hence, the energy of
the force applied to the pin 38 is dispersed.

[0035] If a force acting in the X direction is applied to
the operation handle 2 while the pin 38 is moving in either
of the Y-guiding portions 15y of the guide recess 15, a
force is applied from the inner wall of that Y-guiding por-
tion 15y to the pin 38. In such a situation also, since the
projection 35 is deformable in such a manner as to bend
vertically and to twist in a direction P about the Y axis as
illustrated in Fig. 3, the energy of the force applied to the
pin 38 is dispersed.

[0036] Since the force applied from the guide recess
15 to the pin 38 is converted into a force that elastically
deforms the projection 35, the probability of the occur-
rence of problems such as breakage of the pin 38 is re-
duced. Hence, the pin 38 does not need to be made of
metal. Therefore, the pin 38 and the movably operated
member 30 can be integrated into a single body made
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of a synthetic resin material. Consequently, the number
of components is reduced. Correspondingly, the manu-
facturing cost is reduced.

[0037] To summarize, since the pair of sides 35a of
the projection 35 included in the movably operated mem-
ber 30 are each at an angle with respect to the X direction
and to the Y direction, the force acting in the X direction
and the force acting in the Y direction that are applied to
the pin 38 can be converted into a force that elastically
deforms the projection 35. The sides 35a do not need to
be parallel to each other. That is, the width of the projec-
tion 35 may be gradually reduced or increased toward
the free-end side 35b. Note that, in either case, the center
line Oe that equally divides the projection 35 into two in
the width direction is preferably at 45 degrees with re-
spect to the X direction and to the Y direction.

[0038] Conversely to the above embodiment, the pin
38 may be provided to the supporting member 10 while
the cross-shaped guide recess 15 may be provided in
the projection 35. In such a configuration also, any force
generated between the pin 38 and the inner wall of the
guiderecess 15and acting on the pin 38 can be dispersed
as the energy that elastically deforms the projection 35.

Claims
1. An operation device (1) comprising:

a supporting member (10);

a movably operated member (30) supported by
the supporting member (10) in such a manner
as to be movable in both an X directionanda 'Y
direction that are orthogonal to each other; and
detecting members (18x, 18y) that detect the
movement of the movably operated member
(30) in the X direction and in the Y direction,
respectively,

wherein the movably operated member (30) has
a projection (35),

wherein one of the projection (35) and the sup-
porting member (10) has a guide recess (15)
extending in the X direction and inthe Y direction
while another of the projection (35) and the sup-
porting member (10) has a pin (38) that moves
in the guide recess (15),

wherein the projection (35) has a pair of sides
(35a) each extending obliquely with respect to
the X direction and to the Y direction, and
wherein the pin (38) is provided between the pair
of sides (35a).

2. The operation device (1) according to Claim 1,
wherein the pair of sides (35a) are parallel to each
other.

3. The operation device (1) according to Claim 1 or 2,
wherein the sides (35a) each extend at 45 degrees
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with respect to the X direction and to the Y direction.

4. The operation device (1) according to any of Claims
1 to 3, wherein the projection (35) is elastically de-
formable in each of a case where a force acting in
the X direction is applied to the pin (38) and a case
where a force acting in the Y direction is applied to
the pin (38).

5. The operation device (1) according to any of Claims
1 to 4, wherein the projection (35) is made of syn-
thetic resin, and the pin (38) is formed integrally with
the projection (35).
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