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(57) ABSTRACT

An operation apparatus mountable to one hand of a user
includes: a first operation section that is located on a front
surface side and that can be operated by the thumb of the one
hand; a second operation section that is located on a back
surface side and that can be operated by a finger other than
the thumb; and a first contact surface with which the palm
of the one hand makes contact. At least one of the first
contact surface and an extension plane of the first contact
surface is inclined relative to a virtual plane in such a
direction as to be spaced more therefrom in going in a first
direction, the virtual plane being defined by the first direc-
tion from the front surface side toward the back surface side
and a second direction being orthogonal to the first direction
and directed from a bottom surface side toward a top surface
side.
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OPERATION APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to an operation appa-
ratus.

BACKGROUND ART
[0002] Hitherto, there has been known an operation appa-

ratus that is connected to an information processing device
such as a personal computer (PC) or a game machine and
that transmits an operation signal to the information pro-
cessing device (see, for example, PTL 1).

[0003] A controller (operation apparatus) described in
PTL 1 includes a left side grasping section and a right side
grasping section which are grasped by the left and right
hands of a user, and direction buttons and operation buttons
which are disposed at a front surface of the controller.

CITATION LIST

Patent Literature

[0004] [PTL 1] U.S. Patent Application Publication No.
2009/0131171
SUMMARY
Technical Problems
[0005] Meanwhile, the controller described in PTL 1 is

one that is grasped by both hands, and therefore has a
problem of limiting the movements of the left and right
hands.

[0006] On the other hand, use of a controller mounted to
one hand can be contemplated, but the controller has a
problem of difficulty in operation depending on the shape of
the controller.

[0007] It is an object of the present invention to solve at
least some of the above-mentioned problems, and it is an
object to provide an operation apparatus which is easy to
operate.

Solution to Problems

[0008] An operation apparatus according to one mode of
the present invention is an operation apparatus mountable to
one hand of a user. The operation apparatus includes a first
operation section that is located on a front surface side and
that can be operated by a thumb of the one hand, a second
operation section that is located on a back surface side and
that can be operated by a finger other than the thumb of the
one hand, and a first contact surface with which a palm of
the one hand makes contact. At least one of the first contact
surface and an extension plane of the first contact surface is
inclined relative to a virtual plane in such a direction as to
be spaced more therefrom in going in a first direction, the
virtual plane being defined by the first direction from the
front surface side toward the back surface side and a second
direction being orthogonal to the first direction and directed
from a bottom surface side toward a top surface side.
[0009] According to the configuration as above, an opera-
tion apparatus that is easy to operate with one hand can be
configured.
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BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 is a schematic view depicting an informa-
tion processing system according to an embodiment of the
present invention.

[0011] FIG. 2 is a side view depicting an operation appa-
ratus mounted to a user’s right hand in the embodiment.
[0012] FIG. 3 is a side view depicting the operation
apparatus mounted to the user’s left hand in the embodi-
ment.

[0013] FIG. 4 is a perspective view, as viewed from a front
side, of the operation apparatus wherein a mounting member
is attached to a right side of an apparatus main body in the
embodiment.

[0014] FIG. 5is a perspective view, as viewed from a back
side, of the operation apparatus wherein the mounting mem-
ber is attached to the right side of the apparatus main body
in the embodiment.

[0015] FIG. 6 is a block diagram depicting the configu-
ration of the apparatus main body in the embodiment.
[0016] FIG. 7 is a right side view depicting the apparatus
main body in the embodiment.

[0017] FIG. 8 is a left side view depicting the apparatus
main body in the embodiment.

[0018] FIG. 9 is a front view depicting the apparatus main
body in the embodiment.

[0019] FIG. 10 is a back elevation depicting the apparatus
main body in the embodiment.

[0020] FIG. 11 is a bottom view depicting the apparatus
main body in the embodiment.

[0021] FIG. 12 is an exploded perspective view depicting
the operation apparatus in the embodiment.

[0022] FIG. 13 is an exploded perspective view depicting
the operation apparatus in the embodiment.

[0023] FIG. 14 is a perspective view depicting a battery
case for left-side attachment in the embodiment.

[0024] FIG. 15 is a perspective view depicting a battery
case for right-side attachment in the embodiment.

[0025] FIG. 16 is a perspective view depicting an attach-
ment member for left-side attachment in the embodiment.
[0026] FIG. 17 is a figure depicting the attachment mem-
ber for left-side attachment in the embodiment.

[0027] FIG. 18 is a figure depicting an attachment member
for right-side attachment in the embodiment.

[0028] FIG. 19 is a perspective view depicting a band
member in an extended state in the embodiment.

[0029] FIG. 20 is a perspective view depicting the band
member in a contracted state in the embodiment.

[0030] FIG. 21 is an exploded perspective view depicting
the band member in the extended state in the embodiment.
[0031] FIG. 22 is an exploded perspective view depicting
the band member in the extended state in the embodiment.
[0032] FIG. 23 is an exploded perspective view depicting
the band member in the contracted state in the embodiment.
[0033] FIG. 24 is an exploded perspective view depicting
the band member in the contracted state in the embodiment.
[0034] FIG. 25 is a side view depicting the band member
in the extended state in the embodiment.

[0035] FIG. 26 is a side view depicting the band member
in the contracted state in the embodiment.

[0036] FIG. 27 is a figure for explaining the size of one
hand, varying from user to user, in the embodiment.
[0037] FIG. 28 is a figure for explaining a control range of
the position of the apparatus main body in relation to the
attachment member in the embodiment.
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[0038] FIG. 29 is a figure depicting relative positions of
the attachment member and the band member in the embodi-
ment.

[0039] FIG. 30 is a figure depicting relative positions of
the attachment member and the band member in the embodi-
ment.

[0040] FIG. 31 is a figure depicting relative positions of
the attachment member and the band member in the embodi-
ment.

[0041] FIG. 32 is a figure depicting relative positions of
the attachment member and the band member in the embodi-
ment.

[0042] FIG. 33 is a sectional view depicting the operation
apparatus wherein the mounting member is attached to left
and right attachment portions individually.

DESCRIPTION OF EMBODIMENT

[0043] One embodiment of the present invention will be
described below, based on the drawings.

[0044] General Configuration of Information Processing
System
[0045] FIG. 1 is a schematic view depicting an informa-

tion processing system SY according to the present embodi-
ment.

[0046] The information processing system SY according
to the present embodiment includes an information process-
ing device such as a game machine or a PC, an image display
device DS for displaying the results of processing by the
information processing device PD, and at least one operation
apparatus 1 that performs communication with the informa-
tion processing device and transmits operation information
according to operations by a user US.

[0047] Among these, the information processing device
PD receives operation information transmitted from the
operation apparatus 1 by a predetermined communication
system, executes processing of a game or the like based on
the operation information, and transmits the processing
results to the image display device DS, to cause the pro-
cessing results to be displayed. Also, the information pro-
cessing device PD detects the position of light output from
the operation apparatus 1, and executes such processing as
determining the position of the operation apparatus 1
according to the position of the light. Further, the informa-
tion processing device PD is configured to be able to set the
color of the light output by the operation apparatus 1 and be
able to determine who of the users US possesses the relevant
operation apparatus 1 by detecting the color.

[0048] In other words, in the information processing sys-
tem SY according to the present embodiment, a plurality of
the operation apparatuses 1 that perform communication
with the information processing device PD may be present,
one user US may utilize at least one operation apparatus 1,
and a plurality of users US may individually utilize at least
one operation apparatus 1.

[0049] General Configuration of Operation Apparatus
[0050] FIG. 2 is a side view depicting the operation
apparatus 1 mounted to the right hand RH of a user US, and
FIG. 3 is a side view depicting the operation apparatus 1
mounted to the left hand LH. In addition, FIGS. 4 and 5 are
perspective views, as viewed from a front side and a back
side, of the operation apparatus 1 wherein a mounting
member 7 is attached to a right side of an apparatus main
body 2.
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[0051] As depicted in FIGS. 1 to 3, the operation appa-
ratus 1 is used in the state of being mounted to one hand (at
least one of the right hand RH and the left hand L.H) of the
user US, detects movements of the user’s hand and/or
fingers and the like, and transmits operation information
according to the detection results to the information pro-
cessing device PD. As depicted in FIGS. 2 to 5, the operation
apparatus 1 includes the apparatus main body 2, the mount-
ing member 7 which is attached to a right side surface 3R or
a left side surface 3L of a casing 3 constituting the apparatus
main body 2 and by which the apparatus main body 2 is
mounted to the one hand of the user US, and battery cases
BCL and BCR (for the battery case BCR, see FIG. 13)
attached to that side surface of the apparatus main body 2
which is located on the side opposite to the mounting
member 7. In the operation apparatus 1 having such a
configuration, the apparatus main body 2 is mounted to the
one hand by the mounting member 7, and, therefore, the
state of mounting of the operation apparatus 1 to the one
hand can be maintained even in the case where all the fingers
are put off the apparatus main body 2.

[0052] While details will be described later, the operation
apparatus 1 configured as above is firstly characterized in
that extension planes EPL and EPR (see FIG. 33) of contact
surfaces 951 A brought into contact with the user’s palm are
inclined relative to a center plane CP of the casing 3
constituting the apparatus main body 2. This ensures that the
operation apparatus 1 is easy to grasp with one hand.
[0053] In addition, the operation apparatus 1 is secondly
characterized by a configuration wherein of the attachment
member 8 and the band member 9 constituting the mounting
member 7, the attachment position of the band member 9 in
relation to the attachment member 8 attached to the appa-
ratus main body 2 (casing 3) can be adjusted. This realizes
an easy operation independent of the size of the hand to
which the operation apparatus 1 is mounted.

[0054] Further, the operation apparatus 1 is thirdly char-
acterized by a configuration wherein at the time of mounting
it to one hand, additional fastening can be performed in a
state in which the band member 9 is mounted along the palm
and the back of the hand. This enhances the degree of close
contact of the operation apparatus 1 to the one hand, and
enhances the accuracy in detection of a user’s operation and
the mounting feeding of the operation apparatus 1.

[0055] Each of the configurations of the operation appa-
ratus 1 by which the first to third characteristics are realized
will be described below. Note that the operation apparatus 1
need not have all of the first to third characteristics, and an
operation apparatus that realizes at least one of the first to
third characteristics can also be configured.

[0056] Configuration of Apparatus Main Body

[0057] FIG. 6 is a block diagram depicting the configu-
ration of the apparatus main body 2.

[0058] As depicted in FIG. 6, the apparatus main body 2
includes a casing 3 that constitutes an armor, an operation
detection section 4 disposed in the casing 3, light emitting
sections 512 and 5L and a switch SW, and a microphone
MC, a speaker SP, three vibration generation sections VB1
to VB3, a reaction force generation section RD and a control
unit 6 which are disposed in the casing 3. The operation
detection section 4, the light emitting sections 512 and 5L,
the switch SW, the microphone MC, the speaker SP and the
vibration generation sections VB1 to VB3 are connected to
the control unit 6 by signal wires.
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[0059] Of these components, the operation detection sec-
tion 4 detects a user’s operation. For example, the operation
detection section 4 detects a pressing operation by a user’s
finger, a tilting operation of the finger, and a movement of
the user’s hand to which the operation apparatus 1 is
mounted. Such an operation detection section 4, in the
present embodiment, includes a joystick IS, push keys PK1
to PK 5, a trigger key TK, a pressure sensor PS, a light
sensors [LS1 to LS5, an acceleration sensor AS and a gyro
sensor GS. However, these components are not limitative,
and the operation detection section 4 need not have all of
these. For example, some of them may be lacking, and other
detection sections may be provided.

[0060] While the details will be described later, the light
emitting sections 51 and 5R are disposed on the left side and
the right side of an upper portion of the casing 3, and are
turned ON under control by the control unit 6.

[0061] The switch SW detects the presence/absence of
mounting of the attachment member 8 (8R), which consti-
tutes the mounting member 7, to the casing 3. Based on the
results of detection by the switch SW, the control unit 6
grasps the attachment position of the mounting member 7.
[0062] The microphone MC outputs to the control unit 6
an audio signal according to a voice or sound in the exterior
of the operation apparatus 1.

[0063] The speaker SP outputs a voice or sound according
to the audio signal input from the control unit 6.

[0064] The vibration generation sections VB1 to VB3
each have an actuator such as a motor for generating a
vibration, and are each driven to generate a vibration under
control by the control unit 6.

[0065] The reaction force generation section RD has an
actuator such as a motor driven under control by the control
unit 6, and generates a reaction force against pressing of the
trigger key TK by the user.

[0066] The control unit 6 controls operations of the appa-
ratus main body 2, and is configured as a control unit in
which circuit elements such as an arithmetic processing
circuit are disposed. The control unit 6 includes an operation
determination section 61, a communication section 62, a
lighting control section 63 and an operation control section
64.

[0067] The operation determination section 61 determines
the kind of an input operation conducted on the apparatus
main body 2 by the user, based on an operation signal input
from the operation detection section 4.

[0068] The communication section 62 performs commu-
nication with the above-mentioned information processing
device PD, and transfers information between itself and the
information processing device PD. In the present embodi-
ment, the communication section 62 is composed of a
module that can perform communication with the informa-
tion processing device PD by at least one of a communica-
tion system according radio local area network (LAN)
communication standard, such as Institute of Electrical and
Electronics Engineers (IEEE) 802.11 (for example, IEEE
802.11a/b/g/n/ac), and short-range radio communication
standard, such as Bluetooth (registered trademark). The
communication section 62 transmits, for example, operation
information according to the results of determination by the
operation determination section 61 to the information pro-
cessing device PD. This operation information includes also
audio information according to the voice or sound detected
by the microphone MC.
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[0069] When transmitting such operation information, the
communication section 62 determines whether the operation
apparatus 1 is being utilized as a right-use operation appa-
ratus or a left-use operation apparatus, based on the ON/OFF
state of the switch SW, and transmits mounting information
based on the determination results. Specifically, when the
switch SW is determined to be in an ON state, the commu-
nication section 62 determines that the attachment member
8 is attached to the right side surface 3R and the operation
apparatus 1 is being utilized as a right-use operation appa-
ratus, and transmits the mounting information indicative of
the determination results together with the above-mentioned
operation information. On the other hand, when the switch
SW is determined to be in the OFF state, the communication
section 62 determines that the attachment member 8 is
attached to the left side surface 3. and the operation
apparatus 1 is being utilized as a left-use operation appara-
tus, and transmits the mounting information indicative of the
determination results together with the above-mentioned
operation information.

[0070] The lighting control section 63 controls turning-
ON of the light emitting sections 5. and SR. Specifically, the
lighting control section 63 turns ON the light emitting
section 5R in a predetermined color, in the case where the
operation apparatus 1 is determined to be being utilized as
a right-use operation section, based on the ON/OFF state of
the switch SW, in the same manner as the communication
section 62. Besides, in the case where the operation appa-
ratus 1 is determined to be being utilized as a left-use
operation apparatus, the lighting control section 63 turns ON
the light emitting section 5L in a predetermined color. The
lighting colors of the light emitting sections 5L and 5R may
be preliminarily set by the user, as above-mentioned, or may
be set according to information received from the informa-
tion processing device PD through the communication sec-
tion 62, or may be prescribed colors.

[0071] The operation control section 64 controls opera-
tions of the vibration generation sections VB1 to VB3 and
the reaction force generation section RD. For instance, the
operation control section 64 outputs to the speaker SP a
voice or sound according to the audio information contained
in the information received from the information processing
device PD. In addition, the operation control section 64
causes the vibration generation sections VB1 to VB3 and the
reaction force generation section RD to operate according to
driving signals contained in the received information.

[0072] Note that in the following description, a depth
direction from a front surface 3A toward a back surface 3B
side of the casing 3 will be referred to as +Z direction
(corresponding to a first direction in the present invention),
and a height direction that is orthogonal to the +Z direction
and that is from a bottom surface 3D toward a top surface 3C
of the casing 3 will be +Y direction (corresponding to a
second direction in the present invention). Further, a left-
right direction that is orthogonal to the +Y direction and the
+7. direction and that is from a right side surface 3R toward
a left side surface 3L of the casing 3 will be +X direction.
In other words, the direction in which each of fingers RH2
to RHS extends in a state wherein the fingers of the right
hand RH to which the operation apparatus 1 is mounted are
extended is the +Z direction, the direction which is orthogo-
nal to the +Z direction and in which the thumb RH1 extends
is the +Y direction, and the direction that is orthogonal to the
+7. direction and the +Y direction and that is from the right
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side toward the left side is the +X direction. In addition, the
direction opposite to the +Z direction is referred to as a -7
direction. The same applies also to a -X direction and a =Y
direction.

[0073] Configuration of Casing

[0074] FIGS. 7 to 11 individually depict a right side view,
a left side view, a front view, a back elevation and a bottom
view of the apparatus main body 2.

[0075] The casing 3 is a synthetic resin-made casing that
constitutes an armor of the apparatus main body 2. As
depicted in FIGS. 7 to 11, the casing 3 has the front surface
3A, the back surface 3B, the top surface 3C, the bottom
surface 3D, the left side surface 3L and the right side surface
3R, and is formed to be symmetrical about a center plane CP
(FIGS. 9 to 11) that passes through the center in regard of the
+X direction and lies along the YZ plane, or in left-right
symmetry. As depicted in FIGS. 7 and 8, the casing 3 is
formed in an inverted L shape as viewed from the +X
direction side and the —X direction side. More in detail, the
casing 3 has a shape of extending from the bottom surface
3D along the +Y direction and then being inclined at
approximately 60 degrees toward the +Z direction side, in
relation to the +Y direction.

[0076] As depicted in FIGS. 7 to 11, the casing 3 as above
has a configuration wherein a lower casing portion 30A and
an upper casing portion 30B are integrally formed. The
lower casing portion 30A is a columnar portion which
constitutes a lower portion (a portion on the -Y direction
side) of the casing 3 and whose section in the YZ plane is
formed in a substantially trapezoidal columnar shape. In
addition, the upper casing portion 30B is an inclined portion
that constitutes an upper portion (a portion on the +Y
direction side) of the casing 3 and that is inclined to the +Z
direction side while being erected in the +Y direction from
the lower casing portion 30A. Besides, the lower casing
portion 30A constitutes the front surface 3A and the bottom
surface 3D, and constitutes respective lower-side portions of
the back surface 3B, the left side surface 3L and the right
side surface 3R. On the other hand, the upper casing portion
30B constitutes the top surface 3C, and constitutes respec-
tive upper-side portions of the back surface 3B, the left side
surface 3L and the right side surface 3R. The vertical sizes
(the sizes in the +Y direction) of the lower casing portion
30A and the upper casing portion 30B are substantially the
same, but the width size (the size along the +X direction) of
the lower casing portion 30A is smaller than the width size
of the upper casing portion 30B.

[0077] The lower casing portion 30A is the columnar
portion having a substantially trapezoidal sectional shape as
above-mentioned, and it is so formed that, while the width
size (the size in the +X direction) thereof on the front surface
3 A side is substantially constant, the width size on the back
surface 3B side increases in going from an end portion on
the lower side (namely, the bottom surface 3D) toward the
upper side (+Y direction side). The shape on the back
surface 3B side of the lower casing portion 30A is an arcuate
shape wherein a central portion in regard of the width
direction (+X direction) is projecting toward the depth side
(+Z direction side).

[0078] In addition, when the operation apparatus 1 is
mounted to one hand of a user, the upper end on the front
surface 3A side (an end portion on the +Y direction side) of
the lower casing portion 30 is located at a position according
to the root of the thumb, whereas the upper end on the back
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surface 3B side is located at a position between the index
finger and the middle finger. From these upper ends, the
upper casing portion 30B is erected.

[0079] At left and right portions of the lower casing
portion 30A as above, attachment portions 3111 and 31R1
which will be described later are located; in addition, at
portions on the back surface 3B side, operation sections 34
and 35 which will be described later are located.

[0080] A portion on the front surface 3 A side of the upper
casing portion 30B is erected to the upper side while
inclining toward the depth side (+Z direction side) from an
upper end on the front surface 3A side of the lower casing
portion 30A, and, similarly, a portion on the back surface 3B
side is erected to the upper side while inclining toward the
depth side from an upper end on the back surface 3B side of
the lower casing portion 30A. In addition, of the upper
casing portion 30B, the inclination angle (in the present
embodiment, approximately 60 degrees) relative to the +Y
direction of a portion on the front surface 3A side (specifi-
cally, a second inclined portion 322 which will be described
later) is smaller than the inclination angle (in the present
embodiment, approximately 70 degrees) relative to the +Y
direction of a portion on the back surface 3B side. These
inclination angles can be changed as required.

[0081] Note that portions on the sides of the left side
surface 3L and the right side surface 3R of the upper casing
portion 30B are erected upward while inclining to the left
side (+X direction side) and the right side (-X direction
side), respectively, from the upper end of the lower casing
portion 30A.

[0082] A surface oriented to the +Y direction side of the
upper casing portion 30B as above is the top surface 3C; an
operation section 32 which will be described later is located
at the top surface 3C, and an operation section 33 which will
be described later is located at a portion on the back surface
3B side.

[0083] As depicted in FIGS. 3 and 7 to 11, the casing 3 as
above has a grasping section 31 and the operation sections
32 to 35.

[0084] The grasping section 31 is located at that part of the
lower casing portion 30A which can be grasped by one hand
of the user. To be more specific, the grasping section 31 is
that part of the lower casing portion 30A which can be
grasped by the palm, the ring finger and the little finger, or
the like. The configuration of the grasping section 31 will be
described in detail later.

[0085] Configuration of Operation Section

[0086] The operation section 32 corresponds to a first
operation section in the present invention; as depicted in
FIGS. 2 and 3, it is located at that part of the upper casing
portion 30B which can be operated by the thumb (either of
the thumbs RH1 and LH1) of the user. Specifically, as
depicted in FIGS. 7 to 9, the operation section 32 is located
at the top surface 3C, which is inclined to the +Z direction
side in relation to the +Y direction, of the casing 3. The
operation section 32 (or the top surface 3C) is formed in a
substantially vertically elongated hexagonal shape in front
view. Such an operation section 32 as this has a first inclined
portion 321, the second inclined portion 322 and a third
inclined portion 323 which differ in inclination angle to the
+Z direction side in relation to the +Y direction.

[0087] The first inclined portion 321 is that portion of the
operation section 32 which is located on the most -Y
direction side, and, as depicted in FIGS. 7 and 8, it is



US 2019/0009172 Al

inclined at approximately 20 degrees to the +Z direction side
in relation to the +Y direction. The first inclined portion 321
is inclined in a gradually curved shape to the +Z direction
side and the -Y direction side, in going in the +X direction
side and the -X direction side from the center in regard of
the +X direction.

[0088] At that part of the first inclined portion 321 which
is on the -Y direction side, namely, at a position according
to a proximal phalanx between the joint and the root of the
thumb, there is disposed a light sensor [.S1 that detects the
inclination position of the thumb toward the +Z direction
side, as depicted in FIGS. 7 to 9. The light sensor [.S1 emits
detection light such as infrared light radiation toward the
outside, and detects the quantity of detection light impinging
on and reflected by the thumb, which is an object of
detection. The light sensor LS1 is composed of a sensor
which is located on the +X direction side and of which the
emission direction of the detection light is inclined to the +X
direction side in relation to the —Z direction, and a sensor
which is located on the -X direction side and of which the
emission direction of the detection light is inclined toward
the —X direction side in relation to the —Z direction. The
light quantity detected by these sensors is output to the
control unit 6 by the light sensor [.S1, and the control unit
6 analyzes the position of the thumb on the basis of the light
quantity. Note that the light sensor L.S1 is covered with a
cover 3211 which permits transmission of the detection light
therethrough. Of the two sensors constituting the light
sensor L.S1, one is disposed at a surface 3211 which is
inclined to the +Z direction side and the —Y direction side in
going in the +X direction side, whereas the other is disposed
on a surface 321R which is inclined to the +Z direction side
and the -Y direction side in going toward the -X direction
side. By this, the range of detection of the thumb by the
sensors disposed in the inclined state as above-mentioned
can be enlarged, and the position of the thumb, which can be
inclined not only to the front and rear sides but also to the
left and right sides more than the fingers, can be detected
appropriately.

[0089] In addition, at that part of the first inclined portion
321 which is on the +Y direction side, there is formed a hole
3212 through which a voice or sound from the speaker SP
is output to the exterior.

[0090] Note that the first inclined portion 321 need not be
inclined in the curved surface shape as above-mentioned; for
example, like the third inclined portion 323, the first inclined
portion 321 may be configured to have a plurality of flat
surfaces, which are inclined to the +Z direction side and the
-Y direction side by predetermined angles.

[0091] As depicted in FIGS. 7 to 9, the second inclined
portion 322 is a portion located on the +Y direction side
from the first inclined portion 321, and is inclined at
approximately 40 degrees to the +Z direction side in relation
to the +Y direction, as depicted in FIGS. 7 and 8. Unlike the
first inclined portion 321 and the third inclined portion 323,
the second inclined portion 322 is formed to be substantially
flat, exclusive of a position where a recess 3221 which will
be described later is formed. Specifically, both ends in regard
of the +X direction of the second inclined portion 322 are
projecting to the —Z direction side and the +Y direction side,
as compared to both ends in regard of the +X direction of the
first inclined portion 321 and the third inclined portion 323.
This, however, is not limitative, the second inclined portion
322 may not be formed to be substantially flat, and, like the
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first inclined portion 321 and the third inclined portion 323,
the second inclined portion 322 may be inclined to the +7Z
direction side and the -Y direction side in going toward the
+X direction side and the -X direction side from the center
in regard of the +X direction.

[0092] As depicted in FIG. 9, the second inclined portion
322 is formed in a substantially inverted trapezoidal shape in
front view, and the joystick JS is disposed in the center of the
second inclined portion 322. The joystick JS has a shaft
portion JS1 which is substantially orthogonal to the second
inclined portion 322, and the shaft portion JS1 can be tilted
to the front and rear sides and the left and right sides (+Z
directions and +X directions). The joystick IS detects the
tilting direction of the shaft portion JS1, and outputs the
detection results to the control unit 6. The joystick JS as a
whole is configured to be capable of projection and depres-
sion relative to the second inclined portion 322, and when an
operation of depressing the joystick JS is conducted, a push
key (not depicted) disposed on the back side of the joystick
JS is depressed. By the push key, a pressing operation on the
joystick IS is detected. Note that the second inclined portion
322 is provided in the periphery of the joystick JS with a
recess 3221 which is recessed to the inside, whereby a tilting
amount of the shaft portion JS1 is secured.

[0093] In addition, at those positions on the second
inclined portion 322 on the left and right sides (+X direction
sides) of the joystick IS, there are disposed push keys PK1
and PK2 which each have a parallelogram key top. These
push keys PK1 and PK2 output operation signals according
to input operations to the control unit 6.

[0094] As depicted in FIGS. 7 to 9, the third inclined
portion 323 is a portion located on the +Y direction side
from the second inclined portion 322, and it is inclined at
approximately 60 degrees to the +Z direction side in relation
to the +Y direction, as depicted in FIGS. 7 and 8.

[0095] The third inclined portion 323 is formed in a
trapezoidal shape in front view, and push keys PK3 to PK5
and light emitting sections 5L and 5R are disposed at the
third inclined portion 323.

[0096] Of the push keys PK3 to PK5, the push key PK3 is
disposed substantially in the center of the third inclined
portion 323, and has a key top which is circular in front view.
In addition, the push keys PK4 and PK5S are disposed at
positions on the left and right sides (+X direction sides) of
the push key PK3, and each have a key top which is
pentagonal in front view. Like the push keys PK1 and PK2,
these push keys PK3 to PK5 output operation signals
according to input operations to the control unit 6.

[0097] Note that as depicted in FIG. 9, the third inclined
portion 323 includes an inverted trapezoidal disposing sur-
face 3231 at which the push key PK3 is disposed, an inverted
trapezoidal surface 3232 at which the push key PK4 is
disposed, and an inverted trapezoidal surface 3233 at which
the push key PKS is disposed. While these surfaces 3231 to
3233 are flat surfaces, and the surfaces 3232 and 3233 are
inclined in the same direction in relation to the surface 3231.
Specifically, the surface 3232 is inclined to the +Z direction
side and the -Y direction side in going in the +X direction,
whereas the surface 3233 is inclined to the +Z direction side
and the -Y direction side in going toward the -X direction
side. This ensures such a layout that the push keys PK3 to
PK5 to be operated (depressed) by a tip portion of the thumb
can be easily operated.
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[0098] Note that an end portion on the +X direction side
of the third inclined portion 323 may not be inclined as
above-mentioned, and may entirely be formed flat. On the
other hand, the third inclined portion 323 may be formed in
a curved surface shape, like the above-mentioned first
inclined portion 321.

[0099] The light emitting sections 51 and 5R individually
have solid-state light sources such as light emitting diodes
(LEDs), and are disposed on the left and right sides of an
upper end (an end portion on the +Y direction side) of the
third inclined portion 323.

[0100] These light emitting sections 5L and 5R are con-
trolled as to turning-ON thereof by the control unit 6. For
example, in the case where the mounting section 7 is
attached to the right side surface 3R, the operation apparatus
1 becomes a right-use operation apparatus, so that the light
emitting section 5R is turned ON by the control unit 6. On
the other hand, in the case where the mounting section 7 is
attached to the left side surface 3L, the operation apparatus
1 becomes a left-use operation apparatus, so that the light
emitting section 5L is turned ON by the control unit 6. The
lighting colors of these light emitting sections 51 and 5R are
set by the control unit 6.

[0101] Inaddition, at that part of the third inclined portion
323 which is on the upper side (+Y direction side) relative
to the push key PK3, there is formed a microphone hole
3234, as depicted in FIG. 9, and a microphone MC is
disposed in the casing 3 at a part corresponding to the
microphone hole 3234.

[0102] In this way, the operation section 32 is in left-right
symmetry in shape, with the center plane CP as a center of
symmetry, and the layout of the joystick JS, the push keys
PK1 to PKS5 and the light sensor LS1 is also in left-right
symmetry. Specifically, the joystick JS and the push key PK3
are included in the center plane CP, together with the hole
3212 and the microphone hole 3234, and are disposed on a
virtual line VL1 along the vertical direction (+Y direction).
Besides, the push keys PK2 to PKS5, the sensors of the light
sensor [.S1 and the light emitting sections 5L and 5R are
disposed in left-right symmetry with respect to the virtual
line VL1.

[0103] At least one of the operation sections 33 to 35
corresponds to a second operation section in the present
invention.

[0104] As depicted in FIGS. 2 and 3, the operation section
33 is located at that part of the upper casing portion 30B
which is on the back surface 3B side and at a part capable
of being operated by the index finger (either of the index
fingers RH2 and [LH2) of the user. Specifically, as depicted
in FIGS. 7, 8 and 10, the operation section 33 is located at
that part of the back surface 3B of the casing 3 which is on
the upper side (at a part further on the lower side relative to
a part inclined downward in going toward the depth side
from the upper end of the top surface 3C), and is located at
a part projecting to the depth side (+Z direction side) relative
to the part where the operation sections 34 and 35 are
located, as above-mentioned. In addition, at that position
inside the casing 3 which corresponds to the trigger key TK,
the light sensor L.S2 is disposed, and the above-mentioned
reaction force generation section RD and the above-men-
tioned vibration generation section VB1 (see FIG. 6) are
disposed.

[0105] The trigger key TK is a key wherein a rotary shaft
along the +X direction is set at an end portion on the +Y
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direction side of the key top TK1, and an end portion on the
-Y direction side of the key top TK1 is moved in the +Z
direction, with the rotary shaft as a center. When such a key
top TK1 is input (depressed), the trigger key TK outputs to
the control unit 6 an operation signal indicating that an input
is made.

[0106] The light sensor 1.S2 emits detection light toward
the exterior, and detects the quantity of the detection light
reflected by the index finger, which is the object of detection,
like the light sensor L.S1. As depicted in FIG. 10, the light
sensor [.S2 emits the detection light to the exterior through
a light-transmitting member TK2 fitted in a detection win-
dow TK3 formed substantially in the center of the key top
TK1, and detects the quantity of the detection light incident
thereon. Then, the quantity of light detected by the light
sensor L.S2 is output to the control unit 6, and, based on the
light quantity, the control unit 6 analyzes the position of the
index finger.

[0107] The vibration generation section VB1 transmits a
generated vibration to the key top TK1. By this, the vibration
can be transmitted to the tip of the user’s index finger which
touches the key top TK1.

[0108] The reaction force generation section RD gener-
ates, on the key top TK1 of the trigger key TK, a reaction
force in the direction (+Z direction) opposite to the direction
in which the key top TK1 is depressed, as above-mentioned.
[0109] As depicted in FIGS. 2 and 3, the operation section
34 is located at that upper part (+Y direction side) of the
lower casing portion 30A which is on the back surface 3B
side, in other words, located at a part which can be operated
by the middle finger (either of the middle fingers RH3 and
LH3) of the user. Specifically, as depicted in FIGS. 7, 8 and
10, the operation section 34 is located at a substantially
central part of the back surface 3B of the casing 3. The
above-mentioned pressure sensor PS is disposed at the
operation section 34. In addition, inside the casing 3 at a
position according to the operation section 34, a light sensor
1S3 is disposed, and the above-mentioned vibration gen-
eration section VB2 (see FIG. 6) is disposed.

[0110] The pressure sensor PS detects a pressure exerted
on the casing 3 by the user’s middle finger. The pressure
sensor PS is covered with a cover member 341, and the
pressure detected by the pressure sensor PS is a pressure
exerted on the cover member 341 by the middle finger. The
pressure sensor PS as above outputs the detected pressure to
the control unit 6.

[0111] Like the light sensors I.S1 and 1.S2, the light sensor
1S3 emits detection light toward the exterior, and detects the
quantity of the detection light reflected by the middle finger,
which is the object of detection. As depicted in FIG. 10, the
light sensor [.S3 emits the detection light to the exterior
through a light-transmitting member 342 fitted in a detection
window 343 formed substantially in the center of the cover
member 341, and detects the quantity of the detection light
incident thereon. Then, the quantity of light detected by the
light sensor L.S3 is output to the control unit 6, and, based
on the light quantity, the control unit 6 analyzes the position
of the middle finger.

[0112] The vibration generation section VB2 transmits a
generated vibration to the cover member 341. By this, the
vibration can be transmitted to the tip of the middle finger
which touches the cover member 341.

[0113] As depicted in FIGS. 2 and 3, the operation section
35 is located at that lower part of the lower casing portion
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30A which is on the back surface 3B side, in other words,
located at a part which can be operated by the ring finger
(either of the ring fingers RH4 and [.LH4) and the little finger
(either of the little fingers RH5 and LHS5) of the user.
Specifically, as depicted in FIGS. 7, 8 and 10, the operation
section 35 is located at a part on the lower side (=Y direction
side) of the back surface 3B of the casing 3, in other words,
at another part of the grasping section 31. In the inside of the
casing 3 according to the operation section 35 as above, light
sensors LS4 and LS5 are disposed, and the above-mentioned
vibration generation section VB3 (see FIG. 6) is disposed.

[0114] Like the light sensors [.S1 to 1S3, the light sensors
LS4 and LS5 detect the quantities of detection light reflected
by objects of detection. Specifically, the light sensor 1.S4
detects the quantity of detection light reflected by the ring
finger, which is the object of detection, whereas the light
sensor LS5 detects the quantity of detection light reflected
by the little finger, which is the object of detection. Then, the
quantities of light detected by the light sensors [.S4 and LS5
are output to the control unit 6, and, based on the light
quantities, the control unit 6 analyzes the positions of the
ring finger and the little finger. The light sensors [.S4 and
LS5 as above each emit the defection light through a
light-transmitting member 351 fitted in a detection window
352 formed in the operation section 35, and receive the
detection light incident thereon.

[0115] The vibration generation section VB3 has a motor
of a larger size than motors possessed by the vibration
generation sections VB1 and VB2, thereby generating a
larger vibration than the vibrations generated by the vibra-
tion generation sections VB1 and VB2. The vibration gen-
eration section VB3 as above vibrates the casing 3 as a
whole.

[0116] Here, as depicted in FIG. 10, a virtual line VL2
connecting the centers of the operation sections 33 to 35
overlaps with the virtual line VL1 when the casing 3 is
viewed from the front surface 3A side or the back surface 3B
side. In other words, the virtual line VL2 is contained in the
center plane CP. Specifically, the trigger key TK, the pres-
sure sensor PS and the light sensors L.S2 to LS5 are disposed
on the center plane CP. More in detail, the shapes of the
operation sections 33 to 35 are in left-right symmetry, with
the center plane CP as a center of symmetry, and the layout
of the trigger key TK, the pressure sensor PS and the light
sensors [.S2 to LS5 is in left-right symmetry, with the center
plane CP (virtual line VL.2) as a center of symmetry.

[0117]

[0118] As depicted in FIGS. 7 to 11, the grasping section
31 is that part of the casing 3 which is on the -Y direction
side, it is located at the lower casing portion 30A, and it is
a part which can be grasped mainly by the palm, the ring
finger and the little finger, as above-mentioned. As depicted
in FIG. 11, the grasping section 31 has a configuration
wherein its width size (the size along the +X direction) on
the front surface 3A side is smaller than its width size on the
back surface 3B side, its sectional shape along the YZ plane
is a substantially trapezoidal columnar shape, and it is
structured in left-right symmetry, with the center plane CP
as a center of symmetry.

[0119] At that part of the grasping section 31 which is
formed by the left side surface 3L, there is located the
attachment portion 3111, as depicted in FIGS. 8 and 9, and
at that part of the grasping section 31 which is formed by the

Configuration of Grasping Section
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right side surface 3R, there is located the attachment portion
31R1, as depicted in FIGS. 7 and 9.

[0120] The attachment portion 3111 is a recessed portion
to which an attachment member 8L constituting the mount-
ing member 7 is attached in the case of using the operation
apparatus 1 as a left-use operation apparatus, and to which
a battery case BCL (see FIG. 14) is attached in the case of
using the operation apparatus 1 as a right-use operation
apparatus. As depicted in FIGS. 8 and 9, the attachment
portion 3111 has a recess 311.2 where part of a battery is
disposed when the battery case BCL is attached, and has a
terminal section (not depicted) connected to a terminal of the
battery.

[0121] In addition, the attachment portion 3111 has
recesses 311.3 and 311.4. The recess 3113 is located at a part
on the +Z direction side in the attachment portion 311.1, and
extends along the +Y direction. Besides, the recess 3114 is
located at a part on the +Y direction side in the attachment
portion 3111.

[0122] Further, at that part of the attachment portion 3111
which is on the +Y direction side, two fixation portions 3115
are located at both ends, and at that part of the attachment
portion 3111 which is on the -Y direction side, one fixation
portion 31L5 is located in the center. Screws (not depicted)
for fixing the attachment member 8L are fixed to these
fixation portions 31L5.

[0123] Note that the front surface 3A and the bottom
surface 3D are formed with recesses 3A1 and 3D1 for
connection between the attachment portions 3111 and 31R1.

[0124] The attachment portion 31R1 is a recessed portion
to which the attachment member 8R constituting the mount-
ing member 7 is attached in the case of using the operation
apparatus 1 as a right-use operation apparatus, and to which
a battery case BCR (see FIG. 15) is attached in the case of
using the operation apparatus 1 as a left-use operation
apparatus. As depicted in FIGS. 7 and 9, the attachment
portion 31R1 is structured substantially in mirror symmetry
with the attachment portion 3111, and has a terminal portion
(not depicted), recesses 31R2 to 31R4 and fixation portions
31R5 which are similar to the terminal portion, the recesses
3112 to 3114 and the fixation portions 31L5, respectively.

[0125] Note that the above-mentioned switch SW changed
over between an ON state and an OFF state by being pressed
by the attachment member 8R is disposed at a bottom
portion of the recess 31R3.

[0126] The switch SW may be provided at the attachment
portion 3111 (for example, a bottom portion of the recess
31L3), or may be disposed at such a position as to be pressed
in the case where the battery case BCR is attached to the
attachment portion 31R1 or in the case where the battery
case BCL is attached to the attachment portion 31L.1. In
addition, instead of providing such a switch SW, the control
unit 6 may detect and grasp to which of the hands the
operation apparatus 1 is mounted, by determining which of
the terminal portions of the attachment portions 31L.1 and
31R1 is connected to the battery.

[0127] Parts Attached to Casing

[0128] FIG. 12 is an exploded perspective view depicting
the operation apparatus 1 in the case where the mounting
member 7 is attached to the attachment portion 31R1 and the
battery case BCL is attached to the attachment portion 311.1.
In addition, FIG. 13 is an exploded perspective view of the
operation apparatus 1 in the case where the mounting



US 2019/0009172 Al

member 7 is attached to the attachment portion 3111 and the
battery case BCR is attached to the attachment portion 31R1.
[0129] To one of the attachment portions 31R1 and 3111,
the mounting member 7 is attached, as depicted in FIGS. 12
and 13, and the mounting member 7 is mounted to one hand
of the user, whereby the operation apparatus 1 is mounted to
the user’s one hand. Besides, to the other attachment portion,
that one of the battery cases BCL and BCR which corre-
sponds to the other attachment portion is attached, whereby
electric power is supplied to the operation apparatus 1.
[0130] Configurations of the battery cases BCL and BCR
and the mounting member 7 will be described in detail
below.

[0131] Configuration of Battery Case

[0132] FIG. 14 is a perspective view of the battery case
BCL for left-side attachment, as viewed from the casing 3
side.

[0133] As depicted in FIG. 14, the battery case BCL
includes an accommodation section BCL1 located substan-
tially in the center, and erected portions BCL2 and BCL3
erected respectively along a left-side end portion and a
right-side end portion when the battery case BCL is viewed
in such a manner as to face the accommodation section
BCR1.

[0134] A battery (not depicted) in a substantially rectan-
gular parallelepiped shape is accommodated inside the
accommodation section BCL1.

[0135] The erected portions BCL.2 and BCL3 are project-
ing to the attachment portion 3111 side. The erected portion
BCL2 is inserted into the recess 31L3 in the attachment
portion 3111, whereas the erected portion BCL3 is fitted
into the recess 3Al.

[0136] In addition, the battery case BCL has a projecting
portion BCL4 projecting upward from an end portion on the
upper side, and has a projecting portion BCLS5 projecting to
the attachment portion 3111 side from an end portion on the
lower side. The projecting portion BCIL4 is inserted into the
recess 3114, whereas the projecting portion BCLS is fitted
into the recess 3D1. The projecting portion BCLS5 is formed
with two holes BCL6 in which screws (not depicted) for
fixing the battery case BCL to the attachment portion 3111
are inserted and passed.

[0137] FIG. 15 is a perspective view of the battery case
BCR for right-side attachment, as viewed from the casing 3
side.

[0138] On the other hand, the battery case BCR is struc-
tured to be substantially in mirror symmetry with the battery
case BCL. As depicted in FIG. 15, the battery case BCR has
in the center thereof an accommodation section BCR1 in
which to accommodate the battery. In addition, the battery
case BCR has erected portions BCR2 and BCR3 and pro-
jecting portions BCR4 and BCR5 which are similar to the
erected portions BCL2 and BCL3 and the projecting por-
tions BCL4 and BCLS5, respectively. Besides, the projecting
portion BCRS has two holes BCR6 which are similar to the
two holes BCL6.

[0139] Configuration of Mounting Member

[0140] The mounting member 7 is a member for mounting
the apparatus main body 2 to the left hand LH or the right
hand RH of the user, as above-mentioned. As depicted in
FIGS. 12 and 13, the mounting member 7 has the attachment
members 8 (8L, 8R) and the band member 9, and is attached
to one of the left and right attachment portions 311.1 and
31R1 according to the use condition of the operation appa-
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ratus 1 (whether it is used as a right-use operation apparatus
or used as a left-use operation apparatus). Specifically, the
attachment member 8L is used in the case of attaching the
mounting member 7 to the attachment portion 3111, as
depicted in FIG. 13, and the attachment member 8R is used
in the case of attaching the mounting member 7 to the
attachment portion 31R1, as depicted in FIG. 12.

[0141] Configuration of Attachment Member

[0142] FIG. 16 is a perspective view of the attachment
member 8L as viewed from the casing 3 side, and FIG. 17
is a view of the attachment member 8L as viewed from the
casing 3 side. Note that in FIG. 17, the +X direction, the +Y
direction and the +Z direction when the attachment member
8L is attached to the attachment portion 3111 are illustrated.
[0143] The attachment member 8L is a member for attach-
ing the mounting member 7 to the casing 3, by being
attached to the attachment portion 3111 in a state in which
the band member 9 is fixed. The attachment member 8L is
configured such that the attachment position in attaching the
band member 9 to the attachment member 8L can be
adjusted, whereby the position of the apparatus main body
2 in the left hand LH to which the band member 9 is
mounted can be adjusted.

[0144] As depicted in FIGS. 16 and 17, the attachment
member 8L as above is a metal-made plate-shaped body
formed in a substantially rectangular shape according to the
recessed attachment portion 3111, and is attached in the
manner of being fitted into the attachment portion 31L.1. The
attachment member 8L includes an erected portion 8L.1
which is erected toward the outside of the surface at one end
in regard of a transverse direction and which extends in a
longitudinal direction, projecting portions 8.2 and 8L3
projecting to the outside of the surface at one end and the
other end in regard of the longitudinal direction, holes 814,
and four position adjustment sections 815 to 8L8.

[0145] The erected portion 811 is formed at a position
according to the recess 3113, like the erected portion BCL2.
The erected portion 8L.1 is erected to the attachment portion
3111 side from an end portion of the attachment member
8L, and is inserted in the recess 31L3.

[0146] The projecting portions 81.2 and 813 are formed at
positions according to the recess 311.4 in the attachment
portion 3111 and the recess 3D1 in the bottom surface 3D,
like the projecting portions BCL4 and BCL5. Of these
portions, the projecting portion 8.2 is inserted into the
recess 3114, whereas the projecting portion 813 is fitted into
the recess 3D1. The projecting portion 81.3 has the two holes
814 in which screws (not depicted) for fixing the attachment
member 8L to the attachment portion 3111 are inserted and
passed.

[0147] The position adjustment sections 8L.5 to 8L8 are
parts for adjusting the attachment position of the band
member 9, and, hence, parts for adjusting the position of the
apparatus main body 2 in the left hand LH. The position
adjustment sections 815 to 8L.8 each have four grooves.
Specifically, the position adjustment section 8L5 has
grooves 81.51 to 81.54, and the position adjustment section
816 has grooves 8161 to 81.64. In addition, the position
adjustment section 8.7 has grooves 81.71 to 81.74, and the
position adjustment section 8L.8 has grooves 81.81 to 81.84.
These grooves 8151 to 81.54, 81.61 to 811.64, 8171 to 81.74,
and 8L.81 to 81.84 are grooves in which shaft portions of
screws for fixing the attachment member 8L to the band
member 9 are inserted and passed, and the groove width of
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these grooves 8151 to 81.54, 81.61 to 8164, 81.71 to 81.74,
and 81.81 to 81.84 is set to a groove width obtained by
adding a predetermined clearance to the diameter of the
shaft portions of the screws.

[0148] Of these grooves, the grooves 8152, 81.62, 81.72
and 81.82 correspond to first grooves in the present inven-
tion, and the other grooves correspond to second grooves in
the present invention.

[0149] The grooves 81.52, 81.62, 81.72 and 81.82 each
have a configuration wherein a plurality of circular holes are
adjacently disposed in series, and the grooves are connected
to one another. For instance, the grooves 81.52 and 81.62 are
each formed of five holes, whereas the grooves 81.72 and
8182 are each formed of four holes. The inside diameter of
these holes is set to such a size that the shaft portions of the
screws are inserted and passed therethrough. Therefore, the
shaft portion inserted in one hole is restrained from entering
the other hole adjacent to the one hole.

[0150] The groove directions (the extending directions of
the grooves) of the grooves 8L.51 to 8154, 81.61 to 81.64,
8171 to 81.74, and 8181 to 81.84 constituting the position
adjustment sections 815 to 8.8 are coincident for the same
position adjustment section. For example, the groove direc-
tions of the grooves 8151 to 8L.54 are the same, and the
groove directions of the grooves 81.71 to 81.74 are the same.
[0151] In addition, as depicted in FIG. 17, the groove
directions of the position adjustment sections 815 to 818 are
radial directions, with a predetermined center point CL as a
center. Specifically, the groove direction DL1 of the position
adjustment section 815 (the grooves 81.51 to 81.54), the
groove direction DL.2 of the position adjustment section 8.6
(the grooves 8161 to 81.64), the groove direction DL.3 of the
position adjustment section 817 (the grooves 81.71 to 81.74),
and the groove direction DL4 of the position adjustment
section 8L.8 (the grooves 8181 to 81.84) intersect one
another on the outside of the attachment member 8L and at
the center point CL set at a position on the -Y direction side
in relation to the attachment member 8L. In other words, the
groove directions DL1 to DL4 are directions of extending
radially from the center point CL.

[0152] Besides, when the attachment member 8L is
attached to the attachment portion 3111, these groove direc-
tions DL1 to DL4 are inclined in relation to the +Y direction.
[0153] Specifically, the groove directions DL.1 and DL.2 of
the position adjustment sections 8L.5 and 8L.6 located on the
-7 direction side are inclined in relation to the +Y direction
in such a manner as to be inclined toward the —Z direction
side in going toward the +Y direction side. Note that the
intersection angle between the groove direction DL1 and the
+Y direction is greater than the intersection angle between
the groove direction DL.2 and the +Y direction.

[0154] On the other hand, the groove directions DLL.3 and
DL4 of the position adjustment sections 8L.7 and 8L8
located on the +Z direction side are inclined in relation to the
+Y direction in such a manner as to be inclined toward the
+7. direction side in going toward the +Y direction side; the
intersection angle between the groove direction DL4 and the
+Y direction is greater than the intersection angle between
the groove direction DL3 and the +Y direction.

[0155] Note that in the present embodiment, the intersec-
tion angle between the groove directions DL.1 and DL.2, the
intersection angle between the groove directions DL2 and
DL3, and the intersection angle between the groove direc-
tions DL3 and DL4 are each approximately 4 degrees. This,
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however, is not limitative, and the intersection angles can be
modified as required, and at least one of the intersection
angles may be different from the other intersection angles. In
addition, the center point CL. may not be located on the
outside of the attachment member 8., and may be on the
attachment member 8L. Further, the groove directions DL.1
to DL4 may not intersect one another at the center point CL.
For example, the position adjustment sections may be
formed in such a manner that the groove directions DL.1 and
DL2 intersect each other at a first center point, and the
groove directions DL.3 and DIL4 intersect each other at a
second center point set at a position different from the first
center point.

[0156] FIG. 18 is a view of the attachment member 8R as
viewed from the casing 3 side.

[0157] The attachment member 8R is a member for attach-
ing the mounting member 7 to the casing 3, by being fitted
into and fixed to the attachment portion 31R1 in a state in
which the band member 9 is fixed, as above-mentioned. The
attachment member 8R is a metal-made plate-shaped body
structured to be substantially in mirror symmetry with the
attachment member 81; as depicted in FIG. 18, the attach-
ment member 8R includes an erected portion 8R1, project-
ing portions 8R2 and 8R3, holes 8R4, and four position
adjustment sections 8R5 to 8R8 which are similar to the
erected portion 8.1, the projecting portions 81.2 and 813,
the holes 8.4 and the four position adjustment sections 8.5
to 818, respectively. Note that the erected portion 8R1 is
projectingly provided with a projecting portion 8R11 for
inputting the switch SW disposed at a bottom portion of the
recess 31R3.

[0158] In addition, the position adjustment section 8R5
has four grooves 8R51 to 8R54 formed along a groove
direction DR1 extending from a center point CR, which is
set on the outside of the attachment member 8R and at a
position on the -Y direction side in relation to the attach-
ment member 8R, whereas the position adjustment section
8R6 has four grooves 8R61 to 8R64 formed along a groove
direction DR2 extending from the center point CR. In
addition, the position adjustment section 8R7 has four
grooves 8R71 to 8R74 formed along a groove direction DR3
extending from the center point CR, whereas the position
adjustment section 8R8 has four grooves 8R81 to 8R84
formed along a groove direction DR4 extending from the
center point CR.

[0159] Of these, the grooves 8R52, 8R62, 8R72 and 8§R82
each have a configuration wherein a plurality of circular
holes are adjacently disposed in series, like the grooves
8152, 81.62, 81.72 and 8182, and these holes are connected
to one another in the same position adjustment section.
[0160] In addition, the groove directions DR1 and DR2 of
the position adjustment sections 8RS and 8R6 located on the
-Z direction side are inclined to the —-Z direction side in
going toward the +Y direction side, and the intersection
angle between the groove direction DR1 and the +Y direc-
tion is greater than the intersection angle between the groove
direction DR2 and the +Y direction.

[0161] Besides, the groove directions DR3 and DR4 of the
position adjustment sections 8R7 and 8R8 located on the +7Z
direction side are inclined to the +Z direction side in going
toward the +Y direction side, and the intersection angle
between the groove direction DR4 and the +Y direction is
greater than the intersection angle between the groove
direction DR3 and the +Y direction.
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[0162] Note that in the present embodiment, the intersec-
tion angle between the groove directions DR1 and DR2, the
intersection angle between the groove directions DR2 and
DR3, and the intersection angle between the groove direc-
tions DR3 and DR4 are each approximately 4 degrees. In
other words, the groove directions DR1 to DR4 extend
radially from the center point CR, in the same manner as
above.

[0163] Besides, while the details will be described later, in
the case where the attachment member 8R is used, the band
member 9 is attached to the groove possessed by one of the
position adjustment sections 8RS to 8R8. In addition, in the
case where the attachment member 8L is used, the band
member 9 is attached to the groove possessed by one of the
position adjustment sections 815 to 8L.8. By this, the posi-
tion of the apparatus main body 2 relative to the mounting
member 7, in other words, the position of the apparatus main
body 2 (the operation sections 32 to 35) in the one hand to
which the mounting member 7 is mounted, can be adjusted.

[0164] Note that the modifications as to the attachment
member 8L as above-mentioned are also applicable to the
attachment member 8R.

[0165]

[0166] FIG. 19 is a perspective view depicting the band
member 9 in an extended state, and FIG. 20 is a perspective
view depicting the band member 9 in a contracted state.

[0167] As depicted in FIGS. 2 and 3, the band member 9
is a member which is mounted to one hand of the user by
winding it in the manner of connecting the palm and the
back of the hand through an area between the root of the
thumb and the root of the index finger and through the area
between the root of the little finger and the wrist. The band
member 9 has a configuration wherein when it is deformed
from the extended state depicted in FIG. 19 into the con-
tracted state depicted in FIG. 20, the circumferential size
(inside circumference size) of the band member 9 is con-
tracted, whereby additional fastening in mounting the
mounting member 7 can be performed. Particularly, in the
operation apparatus 1 in the present embodiment, the light
sensors [.S1 to LS5 detect the positions of the thumb and
fingers, so that all the thumb and fingers are assumed to
separate from the operation apparatus 1; in addition, since
the acceleration sensor AS and the gyro sensor GS detect
movements of the one hand to which the operation apparatus
1 is mounted, the operation apparatus 1 should be mounted
to the one hand stably. Therefore, with the band member 9
configured such that additional fastening can be performed,
the degree of close contact of the operation apparatus 1 with
the one hand is enhanced.

[0168] FIGS. 21 and 22 are exploded perspective views
depicting the band member 9 in the extended state, and
FIGS. 23 and 24 are perspective views depicting the band
member 9 in the contracted state. Note that FIGS. 21 and 23
are exploded perspective views of the band member 9 as
viewed from the side of attachment thereof to the casing 3,
whereas the FIGS. 22 and 24 are exploded perspective views
of the band member 9 as viewed from the side opposite to
the side of attachment thereof to the casing 3.

[0169] As depicted in FIGS. 21 to 24, the band member 9
as above includes a main body member 91, an extendable
member 92, a belt-shaped member 93, a slide member 94, a
link member 95, a locking member 96, an operation member

Configuration of Band Member
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97 and a biasing member 98. Of these, the slide member 94
and the link member 95 constitute a sliding mechanism in
the present invention.

[0170] Configuration of Main Body Member

[0171] The main body member 91 is a substantially
L-shaped member disposed at the root portion of the thumb
when the mounting member 7 is mounted to one hand. The
main body member 91 is configured by combining a first
main body section 911 and a second main body section 912
with each other. Besides, parts of the slide member 94 and
the operation member 97 and the biasing member 98 are
disposed in the manner of being sandwiched between the
main body sections 911 and 912.

[0172] As depicted in FIGS. 21 and 23, the first main body
section 911 has on one end side thereof an attachment
portion 9111 to which the extendable member 92 is attached,
and has on the other end side thereof two recesses 9112
where movable bodies 941 of the slide member 94 are
disposed. Bottom portions of these recesses 9112 function as
guide surfaces for guiding sliding in the vertical direction
(xY direction) of the movable bodies 941.

[0173] In addition, the first main body section 911 has, at
a position interposed between the pair of recesses 9112 and
at a position on the one end side, holes 9113 in which screws
SC to be fixed to the second main body section 912 are
inserted and passed.

[0174] At that surface 912A of the second main body
section 912 which is on the side opposite to the first main
body section 911 side, there are provided a positioning
projection 9121 and three fixation portions 9122 which are
located on the same straight line. While the details will be
described later, the positioning projection 9121 and the three
fixation portions 9122 are utilized when the band member 9
is attached to the attachment members 8L and 8R. Note that
the fixation portion 9122 is composed of an insert nut in the
present embodiment.

[0175] In addition, the second main body section 912 has
in the surface 912A a recess 9123 where the locking member
96 is disposed, and has an opening 9124 connected to the
recess 9123. In the opening 9124, a connection portion 972
connected to a locking piece 961 disposed in the recess 9123
is inserted and passed.

[0176] Further, the second main body section 912 is
formed on one end side thereof with an opening 9125
through which an operation button 971 is exposed.

[0177] As depicted in FIGS. 22 and 24, the second main
body section 912 has, at a surface 912B on the first main
body section 911 side, three fixation portions 9126, two
disposing portions 9127 and one disposing portion 9128.
[0178] The screws SC inserted and passed through the
holes 9113 are fixed to the three fixation portions 9126.

[0179] The two disposing portions 9127 are portions
where first biasing members 981 of the biasing member 98
which will be described later are disposed along the vertical
direction. Some of these disposing portions 9127 face the
recess 9112 of the first main body section 911, and another
part is covered with the slide member 94.

[0180] The one disposing portion 9128 is a portion which
is located at a part on the lower side, of a surface 912B, and
at which a second biasing member 982 of the biasing
member 98 is disposed along the vertical direction.

[0181] Further, as depicted in FIGS. 21 to 24, the second
main body section 912 has a hole 9129, penetrating the
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second main body section 912 along the transverse direction
of the second main body section 912, and an attachment
portion 9130.

[0182] In the hole 9129, a bar-shaped portion 942 of the
slide member 94 is inserted and passed in the transverse
direction. The slide member 94 is slidable in the vertical
direction, and, therefore, the hole 9129 is also a hole
elongated in the vertical direction.

[0183] A second link member 952 of the link member 95
is rotatably attached to the attachment portion 9130.
[0184] Configuration of Extendable Member

[0185] The extendable member 92 is attached to the
attachment portion 9111 of the first main body section 911.
The extendable member 92 is composed of an elastic
(extendable) band of rubber or the like, and its free end when
it is attached to the attachment portion 9111 is connected to
a first belt-shaped portion 931 of the belt-shaped member 93.
The extendable member 92 has a function of adjusting the
inside circumference size of the band member 9, through
contraction and extension, and enhancing the degree of close
contact of the mounting member 7 with the one hand.
[0186] Configuration of Belt-Shaped Member

[0187] The belt-shaped member 93 is disposed on the back
of the hand when the band member 9 is mounted to one
hand. The belt-shaped member 93 includes the first belt-
shaped portion 931 connected to the extendable member 92,
a second belt-shaped portion 932 connected to a first link
member 951 of the link member 95, and a buckle 933
interconnecting the first belt-shaped portion 931 and the
second belt-shaped portion 932.

[0188] The length size of the belt-shaped member 93 as
above is preliminarily adjusted by the user according to the
circumference size of the user’s one hand when the band
member 9 is mounted to the one hand.

[0189] Configuration of Slide Member

[0190] The slide member 94 is attached to the main body
member 91 so as to be slidable in the vertical direction. The
slide member 94 includes the two movable bodies 941 and
one bar-shaped portion 942.

[0191] The two movable bodies 941 are each formed to be
substantially L-shaped in cross section, and are accommo-
dated in the above-mentioned two recesses 9112 (see FIGS.
21 and 23).

[0192] As depicted in FIGS. 21 and 23, the bar-shaped
portion 942 interconnects the two movable bodies 941. The
bar-shaped portion 942 is inserted and passed through the
hole 9129, whereby the slide member 94 is restrained from
falling off the main body member 91, and sliding of the slide
member 94 along the vertical direction is guided.

[0193] Configuration of Link Member

[0194] The link member 95 is a member for sliding the
slide member 94 along the vertical direction. As depicted in
FIGS. 21 to 24, the link member 95 has the first link member
951 and the second link member 952.

[0195] The first link member 951 is rotatably supported by
the bar-shaped portion 942 of the slide member 94 at one end
thereof. To the other end of the first link member 951, is
connected an end portion on the side opposite to the buckle
933 side, of the second belt-shaped portion 932 of the
belt-shaped member 93.

[0196] In addition, that surface of the first link member
951 which is on the side opposite to the second main body
section 912 side is a flat surface, and is a contact surface
951A with which the palm of the user can make contact. The
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contact surface 951A is provided with a bulging member
955 having a shape according to a recess located in the
center of the palm.

[0197] The second link member 952 has a size of approxi-
mately one half the size of the first link member 951. Of the
second link member 952, one end is rotatably supported by
a bar-shaped portion 953 suspended from a substantially
central portion of the first link member 951, and the other
end is rotatably supported on the attachment portion 9130 of
the second main body section 912 by the bar-shaped portion
954.

[0198] When the second link member 952 projects from
the second main body section 912 in the manner of inclining
relative to the second main body section 912 and the first
link member 951 is moved downward while inclining rela-
tive to the second main body section 912, the slide member
94 to which the first link member 951 is connected is slid
downward, as depicted in FIGS. 21 and 22.

[0199] On the other hand, when the second link member
952 is rotated in the manner of coming along the second
main body section 912 and the first link member 951 is
moved upward while rotating in the manner of coming along
the second main body section 912, the slide member 94 is
slid upward, as depicted in FIGS. 23 and 24.

[0200] Configuration of Locking Member

[0201] The locking member 96, by locking the bar-shaped
portion 953, maintains a state in which the slide member 94
has been slid upward, namely, as contracted state of the band
member 9. As depicted in FIGS. 21 to 24, the locking
member 96 includes the locking piece 961 vertically slidably
disposed in the recess 9123 in the second main body section
912, and a fixation portion 962.

[0202] The locking piece 961 is provided at a lower end
portion thereof with a pair of locking claws 9611 for locking
the bar-shaped portion 953, and has slots 9612 and 9613 and
a pair of tapped holes 9614.

[0203] When the first link member 951 and the second link
member 952 are disposed along the second main body
section 912, the pair of locking claws 9611 lock the bar-
shaped portion 953 which is a connection portion between
these link members 951 and 952. Note that those end
portions of the pair of locking claws 9611 which are on the
first link member 951 side are inclined in the direction for
spacing more from the first link member 951 in going
downward. This ensures that when the pair of locking claws
9611 lock the bar-shaped portion 953, the locking piece 961
is slid upward, and is then slid downward, thereby locking
the bar-shaped portion 953.

[0204] In the slots 9612 and 9613, the positioning projec-
tion 9121 and the fixation portions 9122 located in the recess
9123 are inserted and passed.

[0205] The screws SC inserted and passed through the
fixation portion 962 are fixed to the tapped holes 9614.
[0206] That end portion of the locking piece 961 which is
on the side opposite to the locking claws 9611 is connected
to the operation member 97.

[0207] The fixation portion 962 is disposed on the side
opposite to the locking piece 961, with the second main
body section 912 interposed therebetween, and is fixed to the
locking piece 961 by a process in which the screws SC
inserted and passed through the fixation portion 962 are
fixed to the above-mentioned tapped holes 9614. As
depicted in FIGS. 21 and 23, the second biasing member 982
making contact with an upper end surface of the above-
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mentioned disposing portion 9128 (see FIGS. 22 and 24) at
its one end makes contact with the fixation portion 962 at its
other end. By this, the locking piece 961 with the fixation
portion 962 fixed thereto is biased downward, namely, in a
direction in which the locking piece 961 locks the bar-
shaped portion 953.

[0208] Configuration of Operation Member

[0209] The operation member 97 is operated when the
band member 9 is extended and detached from one hand, to
slide the locking piece 961 upward, thereby releasing the
locking of the bar-shaped portion 953 by the locking piece
961, namely, releasing the contracted state of the band
member 9. As depicted in FIGS. 21 to 24, the operation
member 97 includes the operation button 971 and the
connection portion 972.

[0210] The operation button 971 is exposed to the exterior
through the opening 9125. Of the operation button 971, an
end portion on the connection portion 972 side is rotatably
supported in the main body member 91.

[0211] Besides, the connection portion 972 is connected to
the operation button 971 on one end side thereof, and is
connected to the locking piece 961 on the other end side.
Therefore, when that end portion of the operation button 971
which is on the side opposite to the connection portion 972
side is depressed, the connection portion 972 is pulled up by
the principle of lever, and the locking piece 961 is pulled up.
As a result, the locking of the bar-shaped portion 953 by the
locking piece 961 is released.

[0212] Configuration of Biasing Member

[0213] As depicted in FIGS. 21 and 23, the biasing mem-
ber 98 is configured to have the two first biasing members
981 and the one second biasing member 982. In the present
embodiment, the first biasing members 981 and the second
biasing member 982 are each composed of a compression
coil spring.

[0214] The two first biasing members 981 are disposed
along the vertical direction at the disposing portions 9127.
Each of the first biasing members 981 is in contact with an
upper surface of an inner surface of the disposing portion
9127 at one end thereof, and is in contact with the movable
body 941 at the other end thereof. Therefore, each of the first
biasing members 981 is biasing each of the movable bodies
941 downward. In other words, the first biasing members
981 are biasing the slide member 94 in such a manner as to
bring the band member 9 into the extended state. Note that
the number of the first biasing members 981 is not limited
to two, and may be one or may be three or more.

[0215] The one second biasing member 982 is disposed
along the vertical direction at the disposing portion 9128
(see FIGS. 22 and 24). The second biasing member 982 is
in contact with an upper surface of an inner surface of the
disposing portion 9128 at one end thereof, and is in contact
with the fixation portion 962 of the locking member 96 at the
other end thereof. Therefore, the second biasing member
982 is biasing the locking member 96 downward, as above-
mentioned. Note that the number of the second biasing
member or members 982 is not limited to one, and may be
two or more.

[0216] Additional Fastening of Band Member

[0217] FIG. 25 is a side view depicting the band member
9 in an extended state, and FIG. 26 is a side view depicting
the band member 9 in a contracted state.

[0218] As above-mentioned, in the band member 9, with
the slide member 94 slid upward from its position in the

Jan. 10, 2019

extended state, additional fastening of the band member 9
can be performed even after the length size of the belt-
shaped member 93 is adjusted.

[0219] Specifically, when the link member 95 is rotated
such as to come along the second main body section 912 and
the slide member 94 is thereby slid upward, starting from a
state in which the band member 9 in the extended state
depicted in FIG. 25 is mounted to one hand, the band
member 9 is brought into the contracted state, as depicted in
FIG. 26.

[0220] In this contracted state, the size [.2 between a lower
end 9127A of the disposing portion 9127 and the bar-shaped
portion 942 of the slide member 94 is smaller than the size
L1 (see FIG. 25) between the lower end 9127A and the
bar-shaped portion 942 in the extended state.

[0221] In this way, by pressing the contact surface 951A
toward the second main body section 912 side to rotate the
link members 951 and 952 and to slide the slide member 94
upward, starting from the state in which the band member 9
is mounted to one hand, the band member 9 can be addi-
tionally fastened by an amount (L1-L2). Therefore, the
degree of close contact of the band member 9, and hence the
operation apparatus 1, with the one hand can be enhanced.
[0222] Note that as above-mentioned, with the operation
button 971 of the operation member 97 depressed, the
locking of the bar-shaped portion 953 by the locking piece
961 is released, and the slide member 94 is slid downward
by the biasing force of the first biasing members 981,
whereby the band member 9 is brought into the extended
state. As a result, the band member 9, and hence the
operation apparatus 1, can be easily detached from the one
hand.

[0223] Adjustment of Position of Apparatus Main Body in
One Hand
[0224] FIG. 27 is a figure for explaining the size of one

hand, varying from user to user, to which the operation
apparatus 1 is mounted, and FIG. 28 is a figure for explain-
ing a control range of the position of the apparatus main
body 2 in relation to the attachment member 8 (8R).
[0225] As above-mentioned, the band member 9 is
attached to the attachment members 8 (8R, 8L), and the
attachment members 8 are attached to the attachment por-
tions 31R1 and 3111, whereby the mounting member 7 is
attached to the casing 3 of the apparatus main body 2, and
the operation apparatus 1 can be mounted to one hand of the
user.

[0226] Here, as depicted in FIG. 27, the size of one hand
(for example, the right hand RH indicated by dotted line,
alternate long and short dash line, and solid line) varies from
user to user; therefore, by adjusting the position of the
apparatus main body 2 relative to the mounting member 7
(attachment members 8) according to the size of the one
hand, the positions of the operation sections 32 to 35 can be
disposed at positions corresponding to the thumb and fin-
gers, thereby facilitating operations of the operation appa-
ratus 1. The adjustment range of the position of the apparatus
main body 2 (casing 3) in relation to the mounting member
7, as depicted in FIG. 28, which range permits differences in
the size of one hand among men and women of the ages
assumed as the users, is found, by the present inventors, to
vary by 12 mm in the front-rear direction (+Z direction) and
by 6 mm in the vertical direction (Y direction), based on a
reference case where the operation apparatus 1 is mounted
to one hand of an average size.
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[0227] In order to enable an adjustment of the relative
positions of the apparatus main body 2 and the mounting
member 7 in such a position adjustment range, in the present
embodiment, the relative attachment positions of the attach-
ment members 8 (8R, 8L) attached to the attachment por-
tions 31R1 and 3111 of the apparatus main body 2 and the
band member 9 mounted to one hand are adjustable, as
above-mentioned.

[0228] Specifically, the attachment positions can be
adjusted by a process wherein the position adjustment
section in which the positioning projection 9121 possessed
by the second main body section 912 of the band member 9
is inserted and passed and in which the screws fixed to the
fixation portions 9122 are inserted and passed, of the four
position adjustment sections in the attachment members 8R
and 8L, is selected according to the size of the one hand.

[0229] FIGS. 29 to 32 are figures depicting the relative
positions of the attachment member 8R and the band mem-
ber 9.

[0230] For example, with the band member 9 attached to
the attachment member 8R by use of a position adjustment
section 8R8 located most on the +Z direction side of the
attachment member 8R, as depicted in FIG. 29, the appa-
ratus main body 2 can be disposed most on the —Z direction
side in the above-mentioned position adjustment range. In
addition, where the hole in which to insert the positioning
projection 9121 (see FIGS. 21 and 23) is selected from
among the four holes possessed by the groove 8R82, the
position of the band member 9 in the +Y direction in relation
to the attachment member 8R can be thereby adjusted.

[0231] Besides, with the band member 9 attached to the
attachment member 8R by use of a position adjustment
section 8R7 or a position adjustment section 8R6 which is
located on the -Z direction side relative to the position
adjustment section 8R8 of the attachment member 8R, as
depicted in FIGS. 30 and 31, the apparatus main body 2 can
be disposed on the +Z direction side as compared to the case
of using the position adjustment section 8R8. In addition,
where the hole in which to insert the positioning projection
9121 is selected from among the four holes possessed by the
groove 8R72 or from among the five holes possessed by the
groove 8R62, the position of the band member 9 in the +Y
direction in relation to the attachment member 8R can be
thereby adjusted.

[0232] Further, with the band member 9 attached to the
attachment member 8R by use of the position adjustment
section 8RS located most on the —Z direction side of the
attachment member 8R, as depicted in FIG. 32, the appa-
ratus main body 2 can be disposed most on the +Z direction
side in the above-mentioned adjustment range. In addition,
where the hole in which to insert the positioning projection
9121 is selected from among the five holes possessed by the
groove 8R52, the position of the band member 9 in the +Y
direction in relation to the attachment member 8R can be
thereby adjusted.

[0233] In this way, where the position adjustment section
to be used when attaching the band member 9 to the
attachment member 8R is selected from among the position
adjustment sections 8R5 to 8R8 and where the hole in which
to insert the positioning projection 9121 is selected from
among the plurality of holes possessed by the grooves 8R52,
8R62, 8R72 and 8R82, the position of the apparatus main
body 2 can be thereby adjusted in the right hand RH to which
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the band member 9 is mounted. The same applies also to the
case where the band member 9 is attached to the attachment
member 8L.

[0234] Note that if the adjustment of the positions of the
attachment member 8 and the band member 9 in the above-
mentioned position adjustment range, or the adjustment of
the position of the apparatus main body 2 in one hand, is
only to be performed, the groove directions DR1 to DR4 of
the position adjustment sections 8R5 to 8R8 and the groove
directions DL1 to DL4 of the position adjustment sections
815 to 8.8 may be parallel to the +Y direction.

[0235] On the other hand, in the present embodiment, the
groove directions DR1 to DR4 are directions extending
radially from the above-mentioned center point CR and are
inclined relative to one another. Similarly, the groove direc-
tions DL1 to DL4 are directions extending radially from the
above-mentioned center point CL and are inclined relative to
one another.

[0236] This is for ensuring that the position of the opera-
tion section 32 (the joystick JS) is adjusted along arcuate
virtual lines (not depicted) centered on the center points CR
and CL, without largely varying the position of the operation
section 33 (the trigger key TK) in one hand the size of which
differs from user to user, whereby the operation section 32
is disposed at a position where the joystick JS and the push
keys PK1 to PK5 are easy to operate with the thumb,
independently of the size of the one hand to which the
operation apparatus 1 is mounted.

[0237] Note that when attaching the band member 9 to the
attachment member 8 (8L, 8R), which one of the respective
four position adjustment sections 8L.5 to 81.8 and 8R5 to
8R8 is to be used and in which one of the plurality of holes
possessed by the grooves 81.52, 81.62, 81.72, 81.82, 8R52,
8R62, 8R72 and 8R82 the positioning projection 9121 is to
be inserted can be predicted according to the size of one
hand to which the band member 9 is mounted. Therefore, the
information processing device PD may inform the user of
the position adjustment section and the hole to be used, by
the image display device DS or the like, based on the
measurement results of the size of the one hand.

[0238] Left-Right Symmetry of Operation Apparatus
[0239] As above-mentioned, the casing 3 is configured in
left-right symmetry, with the center plane CP as a center of
symmetry. Besides, as depicted in FIGS. 9 and 10, the
joystick JS, the push key PK3, the trigger key TK and the
light sensors L.S2 to LS4 which are disposed in the casing 3
are contained in the center plane CP and are disposed on the
virtual lines VL1 and VL2 along the +Y direction. In
addition, the push keys PK1 and PK4 and the push keys PK2
and PKS are disposed in left-right symmetry, with the virtual
line VL1 as a center of symmetry, as depicted in FIG. 9.
Similarly, the two sensors constituting the light sensor LS1
are also disposed in left-right symmetry, with the virtual line
VL1 as a center of symmetry.

[0240] In other words, not only in regard of the shape of
the casing 3 but also in regard of the layout of the compo-
nents of the operation detection section 4, the apparatus
main body 2 is configured in left-right symmetry, with the
center plane CP as a center of symmetry.

[0241] FIG. 33 is a sectional view, taken along the XZ
plane in the center of the first link member 951, of the
operation apparatus 1 wherein the mounting member 7 is
attached individually to the left and right attachment por-
tions 31R1 and 31L1. Note that the attachment of the
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mounting member 7 individually to the left and right attach-
ment portions 31R1 and 3111 is not conducted in normal use
of'the operation apparatus 1, FIG. 33 depicts a state in which
the mounting member 7 is attached to each of the attachment
portions 31R1 and 3111, for explaining the left-right sym-
metry of the operation apparatus 1.

[0242] On the other hand, also in the case where the
mounting member 7 is attached individually to the attach-
ment portions 3111 and 31R1 of the casing 3, as depicted in
FIG. 33, the apparatus main body 2 and the left and right
mounting members 7 are configured in left-right symmetry,
with the center plane CP as a center of symmetry.

[0243] Inthe mounting member 7 disposed in this way, the
contact surface 951A of the first link member 951 is a
contact surface with which the palm of the user can make
contact, and extension planes EPL. and EPR formed by
extending the contact surfaces 951A when the mounting
members 7 are in the contracted state are inclined at the
same angle in relation to the center plane CP.

[0244] Specifically, the extension plane EPL intersects the
center plane CP at an angle of 61 at an intersection point CT
located on the -7 direction side relative to the apparatus
main body 2, and the extension plane EPR intersects the
center plane CP at an angle 62 at the intersection point CT.
These angles 61 and 62 are equal. In other words, the center
plane CP is a plane which contains a bisector of the
intersection angle between the extension planes EPL and
EPR. Thus, the extension plane EPL or EPR of the contact
surface 951A of the mounting member 7 attached to either
one of the left and right sides of the casing 3 is inclined
relative to the center plane CP in such a manner as to be
spaced more from the center plane CP in going in the +7
direction, whereby it is ensured that the shape of the casing
3 conforms to the shape of the one hand (the left hand LH
or the right hand RH) that grasps the operation apparatus 1.
For this reason, grasping of the operation apparatus 1 by the
one hand can be facilitated. In addition, the shape of the
casing 3 and the layout of the components of the operation
detection section 4 are in left-right symmetry, whereby it is
ensured that where the operation apparatus 1 is mounted to
either the right hand RH or the left hand LH, the grasping of
the operation apparatus 1 can be facilitated, and operations
of the operation apparatus 1 can be facilitated.

[0245] Note that in the present embodiment, the angles 61
and 02 are individually set to 20 degrees.

[0246] Note that the extension plane EPL is parallel to a
virtual plane interconnecting end edges of the attachment
portion 3111 formed in a recessed shape in the left side
surface 3L (that attachment plane of the casing 3 to which
the attachment member 8L is attached), and to a virtual plane
obtained by extending an outer surface of the attachment
member 8L attached to the attachment portion 3111 (that
attachment plane of the casing 3 having the attachment
member 8L attached thereto to which the band member 9 is
attached). Similarly, the extension plane EPR is parallel to a
virtual plane interconnecting end edges of the attachment
portion 31R1 formed in a recessed shape in the right side
surface 3R (that attachment plane of the casing 3 to which
the attachment member 8R is attached), and to a virtual
plane obtained by extending an outer surface of the attach-
ment member 8R attached to the attachment portion 31R1
(that attachment plane of the casing 3 having the attachment
member 8R attached thereto to which the band member 9 is
attached).
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[0247] Thus, each of the virtual planes (attachment planes)
is inclined in such a direction as to be spaced more from the
center plane CP in going toward the +Z direction side,
whereby the extension planes EPL and EPR of the contact
surface 951 A can be securely inclined as above-mentioned.
[0248] On the other hand, even in the case of grasping the
grasping section 31 of the casing 3 in a state in which the
band member 9 is not attached, the grasping of the casing 3
(apparatus main body 2) can be facilitated, whereby the
same effects as above can be produced.

Effects of the Embodiment

[0249] According to the operation apparatus 1 of the
present embodiment as described above, the following
effects are obtained.

[0250] The operation apparatus 1 includes the operation
section 32 that is located on the front surface 3A side and
that can be operated by the thumb RH1 or LH1 of the right
hand RH or the left hand LLH, the operation sections 33 to 35
that are located on the back surface 3B side and that can be
operated by the fingers RH2 to RH5 or LH2 to LH5 other
than the thumb RH1 or LH1, and the contact surface 951A
with which the palm of the right hand RH or the left hand
LH makes contact. Besides, the extension plane EPR of the
contact surface 951A when the mounting member 7 is
attached to the attachment portion 31R1 and the extension
plane EPL of the contact surface 951 A when the mounting
member 7 is attached to the attachment portion 31L.1 are
inclined in such directions as to be spaced more, in going in
the +Z direction, from the center plane CP which is a virtual
plane defined by the +Z direction that is the first direction
from the front surface 3A side toward the back surface 3B
side and the +Y direction that is the second direction being
orthogonal to the +Z direction and directed from the bottom
surface 3D side toward the top surface 3C side.

[0251] As a result of this, the shape of that part of the
operation apparatus 1 which is grasped by one hand of the
user can be made to conform to the shape of the one hand
used in grasping the part. Therefore, grasping of the opera-
tion apparatus 1 by one hand can be facilitated, and opera-
tions of the operation apparatus 1 can be facilitated.
[0252] The operation apparatus 1 has the contact surface
951A located on the right side relative to the center plane CP
in the case of attaching the mounting member 7 to the
attachment portion 31R1, and has the contact surface 951A
located on the left side relative to the center plane CP in the
case of attaching the mounting member 7 to the attachment
portion 31L1. Specifically, these contact surfaces 951A are
located on the opposite sides of the center plane CP, as
depicted in FIG. 33; one of the contact surface 951A located
on the right side and the contact surface 951A located on the
left side corresponds to a first contact surface in the present
invention, and the other corresponds to a second contact
surface in the present invention. In addition, each of the
extension planes EPR and EPL of the contact surface 951A
is inclined in such a direction as to be spaced more from the
center plane CP in going in the +Z direction.

[0253] As aresult of this, the operation apparatus 1 can be
mounted to and grasped by the right hand RH and the left
hand LH, independently. Accordingly, an operation appara-
tus 1 which can be used individually by the right hand RH
and the left hand LH can be configured.

[0254] The casing 3 possessed by the operation apparatus
1 has the above-mentioned operation sections 32 to 35, and
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the center plane CP as the virtual plane in the present
invention is a center plane of the casing 3 that contains the
bisector of the intersection angle of the above-mentioned
extension planes EPL and EPR.

[0255] As aresult of this, the casing 3 can be structured in
left-right symmetry, and the components of the operation
sections 32 to 35 can be laid out in left-right symmetry.
Therefore, the operation apparatus 1 can be configured as an
operation apparatus for both left use and right use, and it is
unnecessary to manufacture a right-use operation apparatus
and a left-use operation apparatus; accordingly, the manu-
facturing cost of the operation apparatus 1 can be cut down,
and versatility of the operation apparatus 1 can be enhanced.
[0256] In the operation apparatus 1, the intersection angle
between the extension plane EPL and the center plane CP is
20 degrees, the intersection angle between the extension
plane EPR and the center plane CP is 20 degrees, and the
intersection angle between these extension planes EPL and
EPR is 40 degrees, which is an acute angle. In other words,
the intersection angle between the extension plane of the
contact surface 951 A of the mounting member 7 disposed on
one of the left and right sides and the side surface on the
other side is 40 degrees, which is an acute angle.

[0257] This ensures that the thumb and fingers can be put
easy around the operation apparatus 1, as compared to the
case where the extension planes EPL and EPR intersect each
other at an obtuse angle, and, therefore, the operation
apparatus 1 can be grasped easily by one of the left and right
hands. Accordingly, operations of the operation apparatus 1
by the one hand can be facilitated.

[0258] The operation apparatus 1 includes the casing 3
that has the operation sections 32 to 35, and the mounting
member 7 for mounting the casing 3 to one hand of the user.
The mounting member 7 includes the attachment member 8
(8L, 8R) attached to the casing 3, and the band member 9
that is attached to the attachment member 8 and that is
wound along the palm and the back of the right hand RH or
the left hand LH.

[0259] As a result of this, the state in which the casing 3
(apparatus main body 2) having the operation sections 32 to
35 is mounted to one hand of the user can be maintained by
the band member 9, even in the case where all the thumb and
fingers are put off the casing 3. Therefore, utility of the
operation apparatus 1 can be enhanced, and the sensors [.S1
to LS5 can securely detect the positions of the thumb and
fingers RH1 to RH5, or LH1 to LHS.

[0260] In the operation apparatus 1, the attachment mem-
ber 8R attached to the attachment portion 31R1 of the casing
3 has the position adjustment sections 8R5 to 8R8 capable
of individually adjusting the position of the band member 9
in the +Y direction, and the position adjustment sections 8RS
to 8R8 are disposed juxtaposedly along the +Z direction
which is the depth direction of the operation apparatus 1.
Similarly, the attachment member 8L attached to the attach-
ment portion 3111 of the casing 3 has the position adjust-
ment sections 815 to 8L.8 capable of individually adjusting
the position of the band member 9 in the +Y direction, and
the position adjustment sections 815 to 818 are disposed
juxtaposedly along the +Z direction.

[0261] As a result of this, the position of the attachment
member 8L or 8R in one hand to which the band member 9
is mounted can be adjusted, and, hence, the position of the
casing 3 (apparatus main body 2) in the one hand can be
adjusted. Therefore, the position of the apparatus main body
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2 can be adjusted according to the size of one hand of the
user, the operation sections 32 to 35 can be disposed at such
positions that they are easy for the user to operate, and,
accordingly, operations of the operation apparatus 1 can be
facilitated.

[0262] In the operation apparatus 1, the band member 9
includes the positioning projection 9121 projecting to the
attachment member 8L or 8R side, and the three fixation
portions 9122 to which the fixture (screws) inserted and
passed through the attachment member 8L or 8R are fixed.
The position adjustment section 8R5 of the attachment
member 8R includes the groove 8R52 as the first groove
having the plurality of holes in which to insert the position-
ing projection 9121, and the grooves 8R51, 8R53 and 8R54
as the second grooves in which to insert and pass the
fixtures. The other position adjustment sections 8R6 to 8R8
of the attachment member 8R are configured in the same
manner, and the same applies also to the position adjustment
sections 815 to 818 possessed by the attachment member
8L.

[0263] As a result of this, adjustment of the position of the
casing 3 (apparatus main body 2) in the +Y direction in
relation to the attachment member 8L or 8R can be carried
out in a reliable manner.

[0264] Accordingly, operations of the operation apparatus
1 can be facilitated assuredly.

[0265] The groove 8R52 as the first groove and the
grooves 8R51, 8R53 and 8R54 as the second grooves, which
constitute the position adjustment section 8R5, are formed
along the groove direction DR1. In addition, the position
adjustment section 8R5 and the other position adjustment
sections 8R6 to 8R8, which are configured in the same
manner as the position adjustment section 8R5, are provided
along the +Z direction that intersects the groove direction
DRI1.

[0266] This ensures that where the position adjustment
section to be utilized in attaching the band member 9 to the
attachment member 8R is selected from among the position
adjustment sections 8R5 to 8RS8, it is thereby enabled to
reliably carry out the adjustment of the position of the band
member 9 in the +Z direction in the attachment member 8R,
and, hence, the adjustment of the position of the apparatus
main body 2 in the +Z direction in one hand. Accordingly,
operations of the operation apparatus 1 can be facilitated
reliably. Such an effect can be similarly produced also by the
attachment member 8L and the band member 9.

[0267] In the attachment member 8R, the groove direc-
tions DR1 to DR4 of the position adjustment sections 8RS
to 8R8 extend radially, with the center point CR as a center.
Similarly, in the attachment member 8L, the groove direc-
tions DL1 to DI4 of the position adjustment sections 8.5 to
818 extend radially, with the center point CL as a center.
[0268] This ensures that the position of the joystick IS
disposed in the operation section 32 can be adjusted accord-
ing to the size of one hand of the user, without largely
changing the position of the trigger key TK disposed in the
operation section 33 according to the size of the one hand of
the user. In other words, the operation section 32 can be
disposed at such a position that it can be easily operated by
the thumb RH1 or LH1 of the user. As a result, operations
of the operation apparatus 1 can be further facilitated.
[0269] The band member 9 includes the main body mem-
ber 91, the belt-shaped member 93 that is connected to the
main body member 91 through the extendable member 92 at
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one end thereof and that is wound around one hand, a sliding
mechanism (the slide member 94 and the link member 95)
that is connected to the main body member 91 and the other
end of the belt-shaped member 93, that slides relative to the
main body member 91 and that extends and contracts the
inside circumference size of the band member 9, and the
locking member 96 that locks the bar-shaped portion 953 of
the link member 95 in a state in which the inside circum-
ference size of the band member 9 is contracted.

[0270] This ensures that even after the band member 9 is
mounted to one hand by preliminarily adjusting the size of
the belt-shaped member 93, the inside circumference size of
the band member 9 can be further contracted by sliding the
slide member 94. By this, the degree of close contact of the
band member 9 with the one hand can be enhanced; there-
fore, operations of the operation apparatus 1 can be facili-
tated, and noises due to shaking of the apparatus main body
2 connected to the mounting member 7 can be restrained
from being included in the results of detection by the
acceleration sensor AS and the gyro sensor GS.

[0271] The band member 9 has the first biasing members
981 as an extension-side biasing member for biasing the
slide member 94 in such a direction that the inside circum-
ference size of the band member 9 is extended.

[0272] This ensures that at the time of detaching the band
member 9 from one hand, the inside circumference size of
the band member 9 can be easily enlarged by sliding the
slide member 94. Therefore, detachment of the band mem-
ber 9 from the one hand can be easily carried out.

[0273] The locking member 96 is configured to be slidable
along the sliding direction of the slide member 94 in the
recess 9123. In addition, the band member 9 has the second
biasing member 982 as the contraction-side biasing member
for biasing the locking member 96 in such a direction that
the locking member 96 locks the sliding mechanism (the
bar-shaped portion 953).

[0274] This makes it possible to securely maintain a state
in which the inside circumference size of the band member
9 is contracted. Therefore, at the time of utilizing the
operation apparatus 1, the slide member 94 can be restrained
from unintentionally sliding to extend the inside circumfer-
ence size of the band member 9, causing the band member
9, and hence the operation apparatus 1, to fall off the one
hand.

[0275] The band member 9 includes the slide member 94
that is connected to the main body member 91 and that slides
relative to the main body member 91, and the link member
95 that is connected to the slide member 94 and the second
main body section 912 of the main body member 91. Of
these components, the link member 95 includes the first link
member 951 that is rotatably connected to the slide member
94 at one end thereof and that is connected to the second
belt-shaped portion 932 of the belt-shaped member 93 at the
other end thereof, and the second link member 952 that is
rotatably connected to the first link member 951 at one end
thereof and that is rotatably connected to the second main
body section 912 at the other end thereof. Besides, the
locking member 96 locks the bar-shaped portion 953 which
is a connection portion between the first link member 951
and the second link member 952.

[0276] As a result of this, sliding of the slide member 94
can be securely prevented by restraining the rotation of the
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first link member 951 and the second link member 952.
Therefore, a contracted state of the band member 9 can be
maintained reliably.

[0277] Further, in the extended state of the band member
9, the first link member 951 is projecting to the palm side,
and, by turning the wrist, it is possible to rotate the first link
member 951 toward the side of approaching the second main
body section 912, and, hence, it is possible to slide the slide
member 94 in the +Y direction, which is the direction for
transition of the band member 9 into the contracted state. As
a result of this, transition of the band member 9 from the
extended state into the contracted state can be effected, and,
therefore, an operation of contracting the inside circumfer-
ence size of the band member 9 can be easily carried out.

[0278] The band member 9 has the operation member 97
that releases the locking of the sliding mechanism (the
bar-shaped portion 953) by the locking member 96. This
ensures that with the operation button 971 of the operation
member 97 depressed, the connection portion 972 connected
to the operation button 971 can move the locking member 96
(locking piece 961) in the +Y direction, or such a direction
as to release the locking of the bar-shaped portion 953.
Therefore, changeover of the band member 9 from the
contracted state into the extended state can be easily carried
out, and detachment of the band member 9 from the one
hand can be easily performed.

[0279] In the band member 9, the contact surface 951A
brought into contact with the palm of one hand is possessed
by the first link member 951, and the first link member 951
has the bulging member 955 at the contact surface 951A.
The bulging member 955 has a shape according to the recess
(hollow) located in the center of the palm.

[0280] As a result of this, with the bulging member 955
fitted in the recess, oscillation of the band member 9
mounted to one hand in the +Z direction and the +Y
direction can be restricted. Therefore, the band member 9,
and hence the operation apparatus 1, can be stably mounted
to the one hand. In addition, by this, the noises can be
securely restrained from being included in the results of
detection by the acceleration sensor AS and the gyro sensor
GS.

Modification of the Embodiment

[0281] The present invention is not limited to the above
embodiment, and modifications and improvements and the
like within the scope in which the object of the present
invention can be achieved are included in the present
invention.

[0282] In the above embodiment, the casing 3 has had the
operation section 32 as the first operation section and the
operation sections 33 to 35 as the second operation sections.
However, this is not limitative, and the casing 3 need only
have at least one of the operation sections 33 to 35 as the
second operation section.

[0283] In addition, the configurations of the lower casing
portion 30A and the upper casing portion 30B, the configu-
rations disposed in the operation sections 32 to 35 and the
layout thereof are also not limited to the above-mentioned,
and can be modified as required. For instance, the joystick
JS need not be disposed in the operation section 32, and may
be disposed on the operation section 33. In addition, the
trigger key TK may not be disposed in the operation section
33, and may be disposed in the operation section 34 or the
operation section 35. Further, the light sensors L.S1 to LS5
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may not be provided according to the thumb and fingers, and
all the push keys PK1 to PK5 may not necessarily be
disposed in the operation section 32. In addition, at least one
of the operation sections 32 to 35 may not be configured in
symmetry with respect to the center plane CP, and may not
be located on the virtual lines VL1 and VL2 contained in the
center plane CP. Besides, at least one of the operation
sections 32 to 35 may be absent; for example, an operation
apparatus having the operation section 32 and one of the
operation sections 33 to 35 may be configured, and an
operation apparatus lacking the operation section 32 may be
configured.

[0284] In the above embodiment, the extension plane EPL
of the contact surface 951 A when the mounting member 7 is
attached to the attachment portion 3111 has intersected the
center plane CP as a virtual plane at the intersection angle 61
of approximately 20 degrees. In addition, the extension
plane EPR of the contact surface 951A when the mounting
member 7 is attached to the attachment portion 31R1 has
intersected the center plane CP at the intersection angle 62
of approximately 20 degrees. However, this is not limitative,
and the intersection angles 01 and 62 may be any degrees,
and the contact surface 951A and the center plane CP may
directly intersect each other. In other words, the center plane
CP may not be a virtual plane that contains the bisector of
the intersection angle between the extension planes EPL and
EPR, and the angles 61 and 62 may be angles different from
each other.

[0285] In addition, the virtual plane intersected by the
contact surface 951 A and the extension planes EPL and EPR
may not be the center plane CP that passes the center in
regard of the +X direction of the casing 3 and that lies along
the YZ plane. Specifically, the contact surface 951 A and the
extension planes EPL and EPR need only be inclined in such
a direction as to be spaced more from the virtual plane (the
virtual plane along the YZ plane), which is defined by the +Z
direction (first direction) from the front surface 3A side
toward the back surface 3B side and the +Y direction
(second direction) being orthogonal to the +Z direction and
directed from the bottom surface 3D toward the top surface
3C, in going in the +Z direction.

[0286] Further, so long as either the contact surface con-
tacted by one hand (the palm) of the user or the extension
plane of the contact surface is inclined in such a direction as
to be spaced more from the virtual plane (for example, the
center plane CP) along the YZ plane in going in the +Z
direction, the attachment surface of the casing to which the
mounting member is attached may not be parallel to the
contact surface, and the configuration of the casing and the
configuration of the mounting member are not restricted. For
example, the attachment surface may not be inclined simi-
larly to the contact surface, and may be parallel to the YZ
plane.

[0287] In the above embodiment, the casing 3 has been
configured in left-right symmetry, with the center plane CP
as a center of symmetry, and the configurations of the
operation detection section 4 disposed in the casing 3 have
been disposed in left-right symmetry, with the center plane
CP as a center of symmetry. However, this is not restrictive,
and the shape of the casing 3 and the layout of the configu-
rations of the operation detection section 4 may not be in
left-right symmetry.

[0288] Besides, the casing 3 has been provided at the right
side surface 3R with the attachment portion 31R1 to which
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either the battery case BCR or the mounting member 7 can
be attached, and has been provided at the left side surface 3L
with the attachment portion 3111 to which either the battery
case BCL or the mounting member 7 can be attached.
However, this is not limitative, and the casing 3 of the
apparatus main body 2 may be configured in such a manner
that the mounting member 7 can be attached to only one of
the right side surface 3R and the left side surface 3L, and the
battery case can be attached to only the other.

[0289] In the above embodiment, the mounting member 7
attached to the casing 3 of the apparatus main body 2 and
wound around one hand of the user has had the attachment
member 8 (8L, 8R) and the band member 9. However, this
is not limitative, and the configuration of the mounting
member may be other configuration; the operation apparatus
1 may be utilized with the operation main body 2 grasped by
the user’s one hand, without using the mounting member 7.
In the latter case, also, the same ease of grasping as above
can be realized if the virtual plane interconnecting the end
edges of the attachment portion 3111 or 31R1 is parallel to
the contact surface 951A.

[0290] Besides, in the above embodiment, an example in
which the mounting member 7 is applied to the operation
apparatus 1 has been depicted. However, this is not limita-
tive, and the mounting member 7 may be adopted as a
mounting member for a wearable apparatus to be utilized by
being mounted to the user. In this case, only the band
member 9 may be used. Further, the part to which the band
member 9 is to be mounted is not limited to the above-
mentioned part of one hand, and may be other part (for
example, the wrist) of the body of the user.

[0291] In the above embodiment, the attachment member
8L has had the position adjustment sections 8L5 to 8L8
capable of adjusting the attachment position of the band
member 9, and hence the position of the apparatus main
body 2 in the one hand to which the band member 9 is
mounted, and, similarly, the attachment member 8R has had
the position adjustment sections 8R5 to 8R8. However, this
is not restrictive, and such position adjustment sections may
be absent. Besides, even in the case where the attachment
member has the position adjustment sections, the configu-
ration of the position adjustment sections is not limited to the
configuration of having the above-mentioned grooves, but
may be other configuration, so long as the attachment
position of the band member 9 (the position of the apparatus
main body 2 in one hand) can be adjusted along at least one
of the +Y direction and the +Z direction.

[0292] In the above embodiment, the position adjustment
section 8R5 has had the groove 8R52 as the first groove, and
the grooves 8R51, 8R53 and 8R54 as the second grooves.
However, this is not limitative, and the position adjustment
section may be configured to have at least one first groove
and at least one second groove. In addition, the number of
the holes possessed by the first groove is also not limited to
the above-mentioned, and may be modified as required. The
same applies also to the other position adjustment sections
8R6 to 8RS, and 8L5 to 8L8.

[0293] Further, the attachment member 8R has had the
four position adjustment sections 8R5 to 8RS8, and the
attachment member 8L has had the four position adjustment
sections 815 to 8L.8. However, this is not restrictive, and the
number of the position adjustment sections can be modified
as required.
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[0294] In other words, if there is a plurality of position
adjustment sections, the band member 9 can be attached to
a plurality of parts in the +Z direction, and, if there is a
plurality of holes possessed by the first groove, the band
member 9 can be attached to a plurality of parts in the +Y
direction in one position adjustment section.

[0295] In the above embodiment, the groove directions
DR1 to DR4 of the grooves possessed by the position
adjustment sections 8R5 to 8R8 have extended radially, with
the center point CR as a center. However, this is not
restrictive, and the groove directions DR1 to DR4 may be
parallel to one another. In addition, even in the case where
the groove directions DR1 to DR4 extend radially, their
angles relative to the +Y direction can be modified as
required. The same applies also to the groove directions DLL1
to DL4 of the grooves possessed by the position adjustment
sections 8L5 to 8L8S.

[0296] In the above embodiment, the band member 9 has
had the sliding mechanism configured to have the slide
member 94 and the link member 95. However, this is not
limitative, and the band member 9 may not have the sliding
mechanism. In other words, the band member 9 may not
have a configuration wherein additional fastening can be
performed.

[0297] Note that even in the case where the band member
has the sliding mechanism, the link member 95 may not be
provided. In this case, for example, the slide member 94 may
be extended in the -Y direction, and an end portion of the
belt-shaped member 93 may be connected to an end portion
on the -Y direction side of the slide member 94.

[0298] In the above embodiment, there have been the first
biasing members 981 as the extension-side biasing member
for biasing the slide member 94 in the -Y direction, and the
second biasing member 982 as the contraction-side biasing
member for biasing the locking member 96 in the direction
for locking the sliding mechanism. However, this is not
restrictive, and there may be adopted a configuration
wherein at least one of the biasing members 981 and 982 is
absent. Further, the biasing members 981 and 982 may not
each be composed of a compression coil spring, and the
biasing member may be composed of an elastic member
such as rubber so long as it can exert a suitable biasing force.

[0299] Besides, in the above embodiment, the locking
member 96 has maintained the contracted state of the band
member 9 by locking the bar-shaped portion 953. However,
this is not limitative, and the locking member may be
configured to lock at least one of the parts constituting the
slide member 94 and the link member 95, so long as the
contracted state can be maintained by locking the sliding of
the slide member 94. For example, the locking member 96
may lock at least a part of the slide member 94, such as the
bar-shaped portion 942 which is the connection portion
between the slide member 94 and the first link member 951,
and may lock at least either the first link member 951 or the
second link member 952 that constitute the link member 95.

[0300] In the above embodiment, the band member 9 has
had the operation member 97 that releases the locking of the
sliding mechanism by the locking member 96. However, this
is not restrictive, and such an operation member 97 may be
absent. In this case, the slide member 94 may be slid such
as to bring the band member 9 into the extended state, by, for
example, rotating the link member 95 by the user himself or
herself.
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[0301] Besides, even in the case where the band member
9 has the operation member 9, the configuration wherein the
operation button 971 and the connection portion 972 are
provided may not be adopted. In other words, the configu-
ration of the operation member may be other configuration,
so long as the locked state by the locking member 96 can be
released, according to a predetermined operation by the user.
[0302] Inthe above embodiment, the contact surface 951 A
has been provided with the bulging member 955 according
to the recess in the palm. However, this is not restrictive, and
the bulging member 955 may be absent. In addition, the
shape and configuration of the bulging member 955 may not
be as above-mentioned, so long as the bulging member 955
can be attached to the contact surface 951 A and can restrict
oscillation of the band member 9.

[0303] In the above embodiment, the operation apparatus
1 has been capable of radio communication with the infor-
mation processing device PD. However, this is not limita-
tive, and the operation apparatus 1 and the information
processing device PD may be configured to perform wired
communication. In addition, the operation apparatus 1 has
been supplied with electric power by the battery in the
battery case BCR or BCL attached thereto. However, this is
not restrictive, and the operation apparatus may be config-
ured to be supplied with electric power from the exterior
through a cable.

REFERENCE SIGNS LIST

[0304] 1 ... Operation apparatus, 3 . .. Casing, 3A . . .
Front surface, 3B . . . Back surface, 3 . . . Top surface, 3D
... Bottom surface, 32 . . . Operation section (First operation
section), 33 to 35 . . . Operation section (Second operation
section), 7 . . . Mounting member, 8 (8L, 8R) . . . Attachment
member, 815 to 818, 8R5 to 8R8 . . . Position adjustment
section, 8L.52, 81.62, 81.72, 81.82, 8R52, 8R62, 8R72, 8R82
... Groove (First groove), 8L.51, 81.53, 81.54, 81.61, 81.63,
8164, 8171, 81.73, 8174, 81.81, 81.83, 8184, 8R51, 8R53,
8R54, 8R61, 8R63, 8R64, 8R71, 8R73, 8R74, 8R81, 8R83,
8R84 . . . Groove (Second groove), 9 . . . Band member, 91
.. . Main body member, 93 . . . Belt-shaped member, 94 . .
. Slide member (Sliding mechanism), 951 . . . First link
member (Sliding mechanism), 952 . . . Second link member
(Sliding mechanism), 953 . . . Bar-shaped portion (Connec-
tion portion), 955 . . . Bulging member, 96 . . . Locking
member, 97 . . . Operation member, 981 . . . First biasing
member (Extension-side biasing member), 982 . . . Second
biasing member (Contraction-side biasing member), 9121 .
. . Positioning projection, 9122 . . . Fixation portion, 951A
. . . Contact surface (First contact surface, Second contact
surface), CL, CR . . . Center point, CP . . . Center plane
(Virtual plane), DL1 to DL4, DR1 to DR4 . . . Groove
direction, EPL, EPR-Extension plane, LH . . . Left hand
(One hand), LH1, RH1 . . . Thumb, LH2, RH2 . . . Index
finger (Finger other than thumb), LH3, RH3. . . Middle
finger (Finger other than thumb), LH4, RH4 . . . Ring finger
(Finger other than thumb), LHS5, RH5 . . . Little finger
(Finger other than thumb), RH . . . Right hand (one hand),
US ... User, +Z . . . Direction (First direction), +Y . . .
Direction (Second direction).

1. An operation apparatus mountable to one hand of a
user, the operation apparatus comprising:

a casing;

an operation section that is provided on the casing and that

can be operated by the one hand; and
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a mounting member by which the casing is mounted to the
one hand,

wherein the mounting member includes

an attachment member attached to the casing, and

a band member that is attached to the attachment member
and that is wound along a palm and a back of the one
hand, and

the band member includes

a main body member,

a belt-shaped member that is connected to the main body
member at one end thereof and that is wound around
the one hand,

a sliding mechanism to which the main body member and
an other end of the belt-shaped member are connected,
and which slides relative to the main body member to
extend or contract an inside circumference size of the
band member, and

a locking member that locks the sliding mechanism in a
state in which the inside circumference size has been
contracted by sliding of the sliding mechanism.

2. The operation apparatus according to claim 1,

wherein the operation section includes

a first operation section that is located on a front surface
side of the casing and that can be operated by a thumb
of the one hand, and

a second operation section that is located on a back
surface side of the casing and that can be operated by
a finger other than the thumb of the one hand.

3. The operation apparatus according to claim 2,

wherein the sliding mechanism has a first contact surface
with which the palm of the one hand makes contact,
and

in a state in which the inside circumference size has been
contracted by sliding of the sliding mechanism, at least
one of the first contact surface and an extension plane
of the first contact surface is inclined relative to a
virtual plane in such a direction as to be spaced more
therefrom in going in a first direction, the virtual plane
being defined by the first direction from the front
surface side of the casing toward the back surface side
of the casing and a second direction being orthogonal
to the first direction and directed from a bottom surface
side of the casing toward a top surface side of the
casing.

4. The operation apparatus according to claim 3, further

comprising:

a second contact surface which is located on an opposite
side of the virtual plane from the first contact surface
and with which a palm of the one hand on a side
opposite to the one hand of the user can make contact,

wherein at least one of the second contact surface and an
extension plane of the second contact surface is
inclined relative to the virtual plane in such a direction
as to be spaced more therefrom in going in the first
direction.

5. The operation apparatus according to claim 4, wherein
the virtual plane is a center plane of the casing, the center
plane containing a bisector of an intersection angle between
at least one of the first contact surface and the extension
plane of the first contact surface and at least one of the
second contact surface and the extension plane of the second
contact surface.

6. The operation apparatus according to claim 4, wherein
the intersection angle between at least one of the first contact
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surface and the extension plane of the first contact surface
and at least one of the second contact surface and the
extension plane of the second contact surface is an acute
angle.

7. The operation apparatus according to claim 1, wherein
the attachment member has a position adjustment section
capable of adjusting an attachment position of the band
member along at least one of a first direction from a front
surface side of the casing toward a back surface side of the
casing and a second direction being orthogonal to the first
direction and directed from a bottom surface side of the
casing toward a top surface side of the casing.

8. The operation apparatus according to claim 7, wherein

the band member includes

a positioning projection that projects to the attachment

member side, and

a fixation section to which a fixture inserted and passed

through the attachment member is fixed; and

the position adjustment section includes

a first groove having a plurality of holes into which the

positioning projection is inserted, and

a second groove in which the fixture is inserted and

passed.
9. The operation apparatus according to claim 8, wherein
the first groove and the second groove are formed along
a predetermined groove direction, and

a plurality of the position adjustment sections are pro-
vided along directions that intersect the predetermined
groove direction.

10. The operation apparatus according to claim 9,

wherein the respective groove directions of the plurality

of the position adjustment sections extend radially, with
a predetermined center point as a center.

11. The operation apparatus according to claim 1, wherein
the band member has an extension-side biasing member that
biases the sliding mechanism in a direction for extending the
inside circumference size.

12. The operation apparatus according to claim 1, wherein

the locking member is configured to be slidable in a

sliding direction of the sliding mechanism, and

the band member has a contraction-side biasing member

that biases the locking member in a direction for the
locking member to lock the sliding mechanism.

13. The operation apparatus according to claim 1,

wherein the sliding mechanism includes

a sliding member that is connected to the main body

member and that slides relative to the main body
member,

a first link member that is rotatably connected to the
sliding member at one end thereof and that is connected
to the other end of the belt-shaped member at an other
end thereof, and
second link member that is rotatably connected to the
first link member at one end thereof and that is rotatably
connected to the main body member at an other end
thereof; and

the locking member locks either a connection portion

between the sliding member and the first link member
or a connection portion between the first link member
and the second link member.

14. The operation apparatus according to claim 13,
wherein the first link member has a bulging member accord-
ing to a recess in the palm of the one hand.

o
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15. The operation apparatus according to claim 1, wherein
the band member has an operation member that releases
locking of the sliding mechanism by the locking member.

#* #* #* #* #*
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