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DESCRIPTION

MANUAL CONTROLLER

-PTechnical Field

The present invention relates to a'manual controller,
and more particularly to a manual controller for use with an
entertainment apparatus and a mouse device for use with a

general-purpose computer such as a pe;sonal computer or the

. 1like.

Background Art

Entertainment apparatus for downloading a game program
frém a mass storage medium such as a CD-ROM-as'ah optical
disk.to play a game or reproducing music from a CD have a
manual controller which is manipulated by the user, i.e.,
the game player, to control the entertainment apparatus.

The manual controller comprises a control section hav—
ing a plurality of buttons which“the uSer presses to enter
commands and'grips that are gripped by the user when the
user uses the manual controller.

A mouse deviCe is usually connected to a general- -
purpose computer Sﬁch as a personal computer or the like for
operating the general-purpose computer.

The mouse device comprises a casing which houses posi-

.tion sénsors therein and which is held by the user, and a
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plurality of buttons which the user presses to enter com-
mands . |

The grips of the manual controller and the casing of

the mouse device, which are. grlpped by the user, and the

buttons, whlch are pressed by the user, are ergonomically

shaped to allow the user to operate the manual controller
and the mouse: device effectlvely without fatlgue. .

_ The manual controller and the mouse device are used by
a-w1de range of users including male, female, child, and.
adult users. .However, it is difficnlt to_shape the grips,
the casing, and the buttons to fit the shapes of hands and

fingers of all kinds of users.

Disclosure of Invention

It is therefore an object of the present invention to

provide a manual controller having grips and a.control_sec—

tion whichrcan_fit the shapes of hands and fingers of all
kinds of possible users.

According to the present invention, there is=provided a
manualicontroller for connection to;an apparatus for execut-
ing a program, for outputting information to the apparatus, .
comprislng a'grip, the grip including at least a portion
made of a shape memory synthetic resin._'The.grip.may.pe de-
formed into a.desired,shape.t0~alloﬁ the user to operate the
manual controller easily.

The manual controller may_be.ueed,as a manual contr01—

ler for.an:entertainment apparatus, and the grip may com-
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prise a_péir of grips of the manual controller. By deform-
ing the grips into a desired shape, the user can operate the
manual controller for the entertainment apparatus with ease.
The manual qontroller may_have a main body, and the

grips may be detachably mounted on the main body. The grips

'detadhéd from the main body'can easily be deformed by being

dipped in hot water.

‘The grips may have'a portion detachably-mounted on the
main body, and the portion may be made of a synthetic resin
other than the shape memory synthetic resin. 'Since the por-
tion of the grip detachably mounted on the main body is not
deformed, the'grip can reliably be mounted on the'main-body.'

The manual cpntroller maj be used as a mouse device,
and the grip may comprise a casing of the mouse device. 'The
casing may be deformed into 'a desired shape to allow the
user to operate the mouse device'easily.

The mouse device may include a main body, and the cas-
ing may.be detéchably mounted .on the main body. The casing
detached from the main body can easily be deformed by being
dipped in hot water. - |

The casing may have a portion detachably mounted on the

" main body, and the portion may be made of a synthetic resin

other than the shape memory synthetic resin. Since the por-
tion of the casing dgtadhablY'mounted'on the main body is
not_deformed, the casing can reliably be mounted on the main
body.

The portion of the grip ‘may comprise a portion to be
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pPressed by a finger of the user of the manual controller,
and the portion may be made of_the}shape_memory.synthetic'

resin. ,Beoause the portion to be pressed by the finger of

" the user can be deformed into a desired shape, the user can

operate the manual controller easily.

According to the present invention, there is also pro-

vided a manual controller for connection to an apparatus for

executing a propram,_forhoutputtingiinformation,to the appa~
ratus, comprising a control,member,-the control member. hav-
ing at least a portion to be pressed by a finger of the user
of the manual controller, the portion being made of a shape
memory synthetic_resin.n:With the eontrol.member deformed
into a desired'shape, the~nser can;operate_thefmannal con-
troller with ease. |

The manual controller may be used as a manual control-
ler for an entertainment apparatus, and the control member
may comprise a;control member of tne manual controller. .By
deforming the control member into a desired shape, the user
can operate the manual,eontroller for the entertainment ap-
paratus with ease. |

The control member may comprise an onter face shell and
a base disposed in the outer face Shell,: The outer face
shellimay be:made of the shape memory synthetic resin, and
the base mayibe made of a synthetic resin other than the
shape memory synthetic resin. Inasmuch as.the,base is not .
deformed, the control member can reliably be mounted on a

main body of the manual controllerpby'the base.
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The manual controller may further comprise a main body,
and a holder by which the control member is movably held on

the main body. The base may comprise a fixing member by

_which the control member is fixed to the holder. The con-

trol member can thus be operated movably, i.e.; vertically
and horizontally movably, tiltably, and rotatably, with re-
spect to the main body.

| The manual controller may be used as a ﬁouse device,
and the control member may comprise a pair of control mem-
bers of the mouse device. The control members may be de-

formed into a desired shape to allow the user to operate the

mouse device easily.

The control member may have a water-resistant struc-
ture. Since the control member can be dipped in hot water
without suffering undue entry qf water, the control member
can easily be deformed into a desired shape.

The above and other objects, features, and advantages
of the present invention will become more apparent from the
folloWing description when taken in conjunction with the ac-
companying drawings in which preferred embbdiments of the

present invention are shown by way of illustrative example.

Brief Description of Drawings

FIG. 1 is a perspective view of an entertainment system
which incorporates a manual controller according to the pre-
sent invention;

FIG. 2 is a pérspective view of the manual controller;
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FIG. 3 is aiplan view of the manual controller:

FIG. 4 is_a perspeqtive,view_snowing the manner in

which the manuél controller is gripped by the palms of left

and right_hands of . the user; -
F1G. 5 is a perspective view of a manual controller ac-

cording to a first embodiment of the preéent;invention with

.a right grip detachéd;

FIG. 6 is a cross-sectional_vieﬁ_of_é grip of the mén—
ual controller shown in:FIG. 5;

FIG. 7 is a.cross—séctional view of. the grip which has
been deformed; |

FIG. 8 is a perspective view of the manual controller

‘with deformed grips shown in FIG. 7 being mounted thereon;

. FIG. 9 is an exploded perspective view of a manual con-
troller according to a second embodiment of the.presént in~-
vention;

FIG. 10 is a_cross-sectional_vigw of a gfip and a joint
of a housing of the manual controller according to the sec-

ond embodiment;

FIG. 11 is a fragmentary cross-sectional view of a joy-

stick of a manual controller according to a third embodiment
of the present invention;

FIG. 12 is a perspective view of  the joystick shown in
FIG. 11;

FIG. 13 is a crossfsectionalgview.of-a_first_control

pad of a manual controller according to a fourth embodiment -

of the present invention;
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FIG. 14 is a.perspective'view of-fhe'first control pad
shown in FIG. i3; | |

FIG.l15'is'a perspective view of a mouse device accord-
ing to the pre_sent_iﬁventibn:'j

FIG. 16 is an explédgd'perspective view of the mouse
device shown'in FIG. '15; |

FIG. 17 is-a cross;sectiona1 view of a casing of the
mouse device shown in FIG. 16;

FIG. 18 is a perspective view of the mouse device with
the casing deformed;

FIG. 19 is a cross-sectional view of a button of the

‘mouse device shown in FIG. 16; and -

FIG. 20 is a perspective view of the button shown in

FIG. 19 -

Best Mode for Carrying Out the Invention
Manual controilers aCcording to embodiments of the pré-
sent'inventidn for use with aﬁ.ehtertainment-apparatus will
be described below with reference to FIGS. 1 through 20.
First, an entertainment system which incorporates a

manual controller acco:ding to the present invention will be

described below.

FIG. 1 shows an entertainment system 10 which basically
comprises an entertainment apparatus 12 for executing vari-
ous programs, a manual controller 16 detachably connected to

the entertainment apparatus 12 by a connector 62, a display

monitor 18 such as a television receiver which is supplied
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with video and audio output signals from the entertainment

apparatus 12, and a portable information terminal 14 detach-

‘ably connected to the entertainment apparatus 12 aﬁd.oper-

- able by a built-in cell which may be a primary cell or a

secondary cell.

The entertainment apparatus 12 reads a program recorded
in a mass storage medium such_as.ah optical disk 20 such as
atéD-ROM or the like,'énd executes a game,Jfor example,
Based on the program dependingaon commands suppliéd from the
user, e.g.,'the game player;. Thg éxecution_of the game -
mainly represents controlling thé grogress.of'the game by
controlling the dispiay of images And the generation of
sounds on the display monitor 18 based on manual input ac-
tions entered from the manual controller 16 via the connec-
tor 62.

The entertainment appa:athé 12 has a substantially flat
casing in the shape of a rectangulai parallelepiped which'
houses a disk 1pading unit 22 disposed.centrally for loading
an optical disk 20 which storesian-applidation.progfgm-and
data for a video game or fhe.like. The casing also has two
slots 30, 32. |

The slots 30, 32 have respective upper slot uﬁits 30B,
32B and respective lower slqt_unité SOA;'32A. . The manual
controller.lézcan_be_connected to the lower slot units 30A,
32A. Memory_cards,(nqt shown) for storing flags indicative -
of inte:im'game_data or portable information fermingls 14

having the function of such a memory card may be connected.
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respectively to the upper slot units 30B, 32B. The slots

30, 32 (the upper slot units 30B, 32B and the lower slot

units 30A, 32A) are asymmetrically éhaped to preﬁent the

cohnectors 62 and the memory cards or portable informatién_
terminals.14 from being inserted in the wrong direction.

- Structural details of the manual controller 16 will be
described below. _

As shown in FIGS. 2 and 3, the manual controller 16 has
a main body 104 and left and right grips 106, 108 joined to
the main body 104.

The main body 104 has firSt and second control pads 34,

36, an L (Left) button 38L, an R (Right) button 38R, a start

button 40, and a selection button 42. The main body 104

also has swivel control members or joysticks 44, 46 for

‘inputting analog control actions, a mode selection switch 48

for selecting contrél modes of the joysticks 44, 46, and a
mode indicator 50 for indicating a selected control mode.
The mode indicator 50 comprises a light-emitting element
such as a light-emitting diode or the like.

A-péir of left and right grips 106, 108 projects from

one side of respective opposite ends of the main body 104

‘and extends downwardly from the main body 104. As shown in

FIG. 4, the left and right grips 106, 108 are shaped so as

to be gripbed by the palms of 1éft and right hands of the

‘user or game player when the manual controller 16 is con-

nected to the entertainment apparatus 12 and information re-

trieval is carried out or the game is played thereby, for
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As shown 1n FIG. 2 - to. allow the game player to grip
the left and right grips 106 108. comfortably for a long pe-
riod of time, the left and right grips 106, 108 are tapered
from their joint with_the_main body 104 toward their distal
ends, and_nave arouate.outer.perinheral surfaces and arcuate
distal end surfaces. |

As snown_in_FIGS. 2_and_§; the'first_controlknad-34 is-
disposed on one end of the main body 104 and comprises a
first pressable control member (up button) ll0a, a second
pressable control member (rignt button) 110b, .a third press-
able oontrol member (down button)_lloe, and a fourth press-
able control member (left button) 110d4. The first through
fonrth pressable control members 110a, 110b,.110c, 110d pro-
ject on an upper.surface_of-the main body 104 and are ar-
ranged in a crisscross pattern.

The first oontrol-pad 34 includes switch elements as,.f
signal input elements;assoeiated'respeotively with the first
through fourth pressable control members lloa, 110b, 110c,
1l1o04. The first control pad 34 functions as a directional
controller for controlling the direction of movement of a
displayed game character, for example. When the game player
selectively presses-thegfirst,thronghsfourth.pressable con-
trol members 110a, 110b, 110c, 110d to turn on or off the
switch elements associated respectively with the first
through fourth pressable.control.members 110a,'l10b,'110c.

1104, the displayed game character moves in the direction
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corresponding to thé bressed one of the first through fourth

pressable control members 110a, 110b, 11l0c, 1104.

As shown in FIGS. 2 and 3, the second contrdl pad 36 is
disposed on the other end of the main body 104 and comprises
a firSf pressable control member (Zk'button) 112a, a second _
pressable control member ([] button) 112b, a third pressable'

control member (X button) 1ll2c, and a fourth pressable con-

‘trol member (O button) 112d4. The first through fourth -

pressable control members 112a, 112b, 1ll2c, 1124 project on
the upper surface of the main body 104 and are arranged in a
crisscross pattern;

.The first through fourth pressable control members
112a, 112b, 1ll2c, 1124 are constructed as independent mem-
bers, and associated with respective switch elements dis-
posed in the second control pad 36.

The second control pad 36 serves as a function set-
ting/performing unit for setting functions for a displayed
game character assigned to the pressable control members
112a - lléd or performing functions of a displayed game
character when the switch elements associated with the
pressable control members.112a - 1124 are turned on.

As shown in FIG. 4, the L button 38L and the R button
38R are disposed on a side of the main body 104 remote from
the left and right grips 106, 108 and positioned respec-
tively at the opposite ends of ‘the main body 104. The L

button 38L has a first left pressable control member (Ll

_button) 114a and a second left pressable'control member (L2
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button) 114b, and the R button 38R has.a_first-right:press-

' able control member (R1 button) l16a-and second right press-

able control member (R2 button) 116b.. The L button 38L and

the R button 38R have respective switch elements associated

respectively with the presSable control members (the L1 but-
ton 114a, the L2.bu£t6n 114b,lthe R1 button 116a, and'the R2
button 116b).

The L buttoﬁ_BaLﬁand the R button 38R serve as respéc-

tive function setting/performing units for setting functions .

- for a displayed game character assigned_to the pressable .

control members ll4a, 1ll4b and 116&, lléb or performing
functiéns of_é displayed game dhgractgr ﬁhqn ;hé,switch ele-
ments,associated:with the pressab1§ control members 1l1l4a,
114b and 116a, 116b are turned on.:

As shown in FIGS. 2 and 3, the manual controller 16
aléo'has first and second analog control pads 118, 120 dis-
posed respectively at confronting-corners_defineﬁ between
the maiﬁ body 104 and the proximal. ends of the left and .
right grips 106, 108 which are joined to.the main bbdy 104.

Thé first and second analog.c§ntrolupads 118, 120 have
the respective joysticks 44, 46 which can be tilted_ih.all.

directions (360°) about control shafts thereof, and respec-

tive signal input elements such as variable resistp:s.or the.

like which are operable by the respective joysticks 44, 46.
Specifically, the left an@_right_jbysticks'44,_46.are mount-

ed on respective upper ends of thetcontrol shafts that are

" normally urged to return to. their neutral positions by
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biasing members. The left and the right joysticks 44, 46

can be freely tilted in all directions (360°) about the axes

- of the control shafts.

The first and second analog control pads 118, 120 can
move a'displayéd game character while rotating the same or
while changing its speed, and can make an analog-like action
such as to change the form of a displayed character, when
the game player manipulates the joysficks 44, 46. There-
fore, tﬁe first and second analog control pads 118, 120 are
used as a control unit for entering command signals for a
displayed character to perform the above mﬁveﬁent or action.

When the mode selection switch 48 is pressed, it se-
lects a control mode for allowing a command signal to be in-
pqtted from the first and second analog control pads'lls,
120 or a control mode for inhibiting a command signal from
being inputted from the first and second analog control pads
118, 120.

When the mode selection switch 48 is pressed, it se-
lects é controi mode for al;owing a command signal to bé in-
putted from the first and second analog control pads 118,
120 and changing the functions of the first through fourth

pressable control members 112a, 112b, 112c, 1124 of the sec-

ond control pad 36 and the functions of the pressable con-

- trol members 1ll4a, 114b and 116a, 116b of the L button 38L

and the R button 38R. Depending on the control mode se-

lected by the mode selection switch 48, the mode indicator

50 flickers and changes its indication light.
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As shown in FIG. 4, the left and right grips 106, 108
projecting_f;om the main body 104Qare_gripped respectively
by the palms of the hands of.thé gamé plaférﬁ - The main. body

104 is not required to be supported by fingers, and the man-

‘ual controller 16 can be held by the hands while at least

six out of the.ten_fingers of the hands can freely be moved. =

As shown in FIG. 4, when the left and right grips 106,

108 ére'gripped respectivély-by the palms of ihe_hands.of

the game player, the thumbs Lfl, Rfl of the left and right

hands can extend over the joysticks 44, 46 of the first and.
second analog control padsills,'lzb, the first;through.
féurth_pressahle contrq; members 110a - liQd.of the;fiﬁst
control pad 34, and the first thro#gh.fourth pressable con-
trol members 1ll2a - ilzd_of,the_secondIQOntrol pad. 36, and
can selectively press thegjoyst;ck§.44. 46; the pressable
control members 110a - 1104, and_the pressable;control mem-
bers 112a - 11l24. .

Since.the:joysticks 44, 46.of.fhe first:and-secdnd ana-
log control pads 118, 120 are ppsitioned'in_conffonting re- -
lation to the proximal ends.of thelleft and_right_grips 106,

108 which are joined.to the main body-104, when the left and

.right grips 106, 108 are gripped by the left and right.

hands, the joysticks 44, 46.aretpositioned.most closely.to

the thumbs Lf1l, Rfl, respectively. ' Therefore, the joysticks

44, 46 can easily be manipulated by the thumbs Lfl, Rfl.
As shown in FIG. 4, when the left and right grips 106,

108 are gripped respectively by the palms of the hands of




10

15

20

25

. WO 01/36060 . | : : PCT/JP00/07925

- 15 -

the game player, the index fingers Lf2, Rf2 and middle fin--

- gers Lf3' Rf3 of the-left and right hands can extend over

positions where they can selectively press the L1 button

f 114a, L2 button 114b of the L button 38L and Rl buttomn 1llé6a,

R2 button 116b of the R button 38R.'

A manuel controller according to a first embodiment of
the present invention,’ which is basically identical to the
manual controller 16 shown iﬁ FIGS. 1 through 4, will be de-
scribed below.

As shown in FIG. 5, a manual controller 16A according
to the first embodiment of the present invention has a pair
of gr-ips 1—06A,. 108A detachably joined to.a main body 104A.

As shown in FIG. 6, each of’the grips 106A, 108A is of
a hollow structure, and has'a'base 200 on' its proximal end
and an outer face shell 202 covering an opening of the base
200 end providing an outer face of the grip 106A, 108A.

As shown in FIG. 5, the main body 104A has a pair of .

substantially cylindrical protrusions 204 spaced from each

other which support the respective grips 106A, 108A. As

shown in FIG. 6, the base 200-has'an inner surface shaped

~ complementarily to each of the substantially cylindrical

protrusiohs 204 such that the base 200 can snugly fit over
each of the substantially cyiindrical protrusions 204.

As shown in FIGS. 5 and 6, each of the substantially

cylindrical protrusions 204 has:an annular groove 206 de-

fine@ in-an outer circumferential surface thereof, and the

base 200 has an annular ridge 208 projecting on the inner
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surface therebf. ,When the grips 106A,;108A are pushed over:

the_respective.prdtrusibns 204 until the protrusions 204 are

inserted into the respective bases 200, the annular ridges

' 208 are snap-fitted into the respective.annular_grooves;ios..

In this manner, the grips 106A, iOSA aré_fi:mly mounted on

the main body 104A.

Alternatively, the protrusions 204 and the bases 200
may.have teeth and recesses, and éﬁe grips 106A, 108A'ﬁay be
segurely mounted on the respective brotrusions'204.by inter- .
fittipg engagement between the teeth and the:recesses.

~ As shown in FIG. 6, the base ioo_anq.the outer face
shell 202 are integrally molded_of:different_synthetic resin
materials by double-shot molding. Particularly, the outer
facé_shell 202 is molded of a shapélmemo:y synthétic resin,

for example, a synthetic resin known as “ MEMORY RUBBER "

| (registered trademark) manufactured by MARﬂYOSHli -The shape

memory synthetic resin is a synthetic resih_capable of memo-
rizing'aﬂspape_given.thereto,‘ The shape memory synthetic
resin includes a-synthetic_:esin'which cbntains aﬁshépe mem-~
ory syntnetic resin so as to have_é_substantial shape memo-
rizing capability.

Whep the shape memory synthetic resin which has memo-
rized a given shape is heated_to.4b;c, for example, or

higher, it_séftens and can be_chgnged in shape freely. Af-

ter the heated shape memOrY;synthetic resin has been changed -

in shape, its temperature is lowered below 40°C, and the

shape memory synthetic resin is-ha;@ened with the changed
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shape. ‘When the shape memory synthetic resin wﬁich has been
changed in éhape is heated again to 40°C or higher, the
shape memory éynthetic resin-returns to its originally memo-
rized shape. |
| Therefore, the outer-faég shell 202 of each of the

grips 106A, 108A can be deformed from the memorized shape

" shown in FIG. 6 into a desired'shape shown in FIG. 7. To

_thus deform the outer face shell 202, the user grips the

grips 106A, 108A and puts them into hot water at a tempera-
ture of 40°C or higher. After the grips 106A, 108A have

been deformed into a shape complementary to the gripping

hands, the user removes the grips 106A, 108A from the hot

water and cools the grips 106A, 108A to retain the deformed
shape. Consequently, the grip5'106A,-108A-can'be deformed
into the shape that can most comfortably be gripped by the
user, as shown in FIG. 8. As a resﬁlt, different users can
change the shape of the grips 106A, 108A into desired dif- -~
ferent forms which best fit their hands when they grip the
grips 106A, 108A. |

As shown in FIGS. 6 and 7, the base 200 is molded of a.
synthetic resin other than the shape memory synthetic resin.
Therefore, the base 200 is not deformed in the process of
deforming-the.outer face shell 202;— Since the base 200 re-
mained undeformed, it can reliably and sedurely'be mounted
on each of the grips 106A, 108A.

‘Inasmuch as the grips 106A, 108A can be deformed into a

desired shape, e.g., a shape-cbmpleméntaIY'to the user’ s
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gripping palim, -the user finds the mandal-controller 16A easy -

.and comfortable to use.

When the deformed grips 106A, 108A-are}heated:again to
40° C or higher, they automatically return tc the originally
memorized shape; i.e.,;the_shace shown in FIGS. 5 and 6.
Therefore, the grips 106A, 108A are free of.the risk of be-
comlng deformed into a shape other than the desired :shape.

Moreover, because the grips 1063, 108A are detachable
from the main body 104A,.they.can be detached from the main
body 104A and dipped in hot water to change their shape.
Accordingly. the process of deformiﬂg-the grips 106A, 108A
is facilitated. |

. A manual controller according to a second embodiment of

the present invention will be described below.

FIG. 9 shows a manual controller.16B.-according to the

second emhodihent.of the present invention@c As shown in

FIG. 9, the manual controller 16B comprises a housing 221

and a main.bpdy 104B detachably_mouﬁted,on the housing 221.
The housing-221 has an integral structure ccmprising a pair
cf g:ips_lQGB, 108B and a joint 220 extending-betweeh the.
grips 106B, 108B. The joint 220 iscin.the_form of a case.
complementarf'in shape to a lower pcrtion of the'main body
104B. When the joint 220.of the hquing_ZZl is fitted over -
the lower portioc of the main body 104B, the grips 106B,
108B arc mounted on the main body 104B.

As shown in FIG. 10, tﬁe“grips'1068,21083 and. the joint

220 are integrally molded of different synthetic resin mate-
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rials by double-shot mOlding.. Particularly,'the”grips IDSB,
108B are'ﬁolded of a shape memory éynthetic'resin.
Therefore, as shown in FIG. 9, the grips 1663, 1088 can
be deformed into a desired'shape,'e.g., a shape:¢omplemen-

tary to the user’ s gripping palm, the user finds the manual

~controller 16B easy and comfortable to use.

Since the grips 106B, 1083'integral with the joint 220
are detachable from the main body 104B, they can be detached

from the main body 104B and dipped in hot water to change

"their shape. Accordingly, the process of deforming the

grips 106B, 108B is facilitated.

The joint 220 is molded of a synthetic resin other than
the shape memory sYnthetic'resin. 'Therefdre.'the joinf 220
is ﬂot deformed in the process of deforming'the,grips 106B,
1083. Thus, the grips 1063; 108B jOined'to the joint 220
can reliably and'Securely be'mounfea on the main body 104B.

A manual controller accofding to a third embodiment of
the present invention will be described below.

EIG.'ll shows a manual controller 16C according to the
third embodiment of the present invention. As shown in FIG.
11, the manual controller 16C includes first and second ana-
log control pads 118C, 120C having respective joysticks 44cC,
46C. Each of the joysticks 44C, 46C comprises a rotatable
spherical member 230 connected to a signal input element,
not shdwn,'and a protrusion 232 -mounted on the spherical
member 230. The protrusion 232 and the spherical member 230

are separate from each other.
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The protrusion 232 comprises a screw mgmper-234 and a
head 236 having_a lower po:tion_qqnnected to. the screw mem-

ber 234 in covering relation thbréto. The head 236 has a

" space defined therein éround an upper end of the screw mem-

ber 234.
. The screw member 234 and the head 236 are integrally -
molded of_different:Synthetic-resin materials b&_double-shot

molding:. Particularly, the head 236 is molded_of a shape

- memory synthetic resin.

The prqtrusion_ZSZ is_secureﬂ to the spherical member
230 by a nut 238 threaded over the screw membér 234 that e#-
tends into the spherical member 230. Therefore, the protru-
sion 232 is detachable from the_spherical member 230.

The head 236 can be deformed into a desired shape.
Specifigally, the prptrusion 232 detﬁqhed from the'spherical
membe:.230_is'dipped'into hpt'wate: at a temperature of 40°C _
or higher,_and,then.defo;mpd_intq é desired'shape.i_Thereaf-
ter, the protrusion 232 is_remqvéd_from“the hot water and
cooled to a temperature lower than 40‘C, thereby retaining
the deformed shape. '~ _

For example; as shown in FIG. 12, while the_ﬁead_z35 is

being dipped in hot water, the usgr presses the thumb

against the head 236 to deform a portion;-such as a corner,

of the head 236, which will be pressed by the thumb when the
user uses the manual controller 16C, into azshape complemen-
tary to the thumb. 1In this manner, the protrusion 232 can

be deformed into a shape which provides a neat fit between-
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the head 236 and the thumb. Therefore, the usef can operate
the joysticks 44C, 46C easily and comfortably. -

“'fﬁe screw member 234 is.mo;ded of a synthetic resin

other than the shape memory synthetic resin. Therefore, the

~ screw member 234 is not deformed in the process of deforming

the head 236. The protrusion 232 can reliably and securely
be mounted on the sphericallmember'230.

A manual controller according to a fourth embodiment of
the present invention will be described below.

FIG. 13 shows a manual controller 16D according to the

fourth embodiment of the present invention. As shown in

FIG. 13, the manual controller 16D_ihcludes a first control

pad 34D having control members 110a, 110b, 110c, 1104, a
main body 104D including a casing_240. and éeal ﬁembers 242
ﬁhich provide a seal between the control members 110a, ilOb;
110c, 1104 and the casing 240.

- Each -of the control members 110a, 110b, 110c, 1104 com-
prises an outer face shell 244 providing an outer face of
the control member, and a base 246 disposed in the outer
face shell 244. The outer face shell 244 has a space de-
fined therein around an upper end of the base 246.

~ The outer face shell 244 and the base 246 are inte-

'Efaiii'ﬁdided'of'different;synthetic resin materials by dou-

ble-shot molding. Particularly, the outer face shell 244 is

' molded of a shape memory synthetic resin.

Upper portions of the control members 110a, 110b, 110c,

1104 can be deformed into a desired shépe.' Specifically,
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the uppgrlportions of the control menibers 110a, 110b, 1l1l0c,

110d are dipped into hot water at a:tempgfature;of.40°c or

higher, and then deformed into a desired shapé. _Thereafter.

the_uppe:_portions of the control members 110a, 110b, 110c,
1104 are removed from the hot water and cooled to a tempera-

'ture_;ower than 40°C, thereby retaining the deformed shape.

For example, as shown in FIG. 14, while the upper por-
tion of the contiol'member 110b is béing dipped in hot w&-
ter, the user presses the thumb against.the upper portion of
the control'member 110b to defo;ﬁ_a portion, such as a cor-
ner, thereof, which will be preséed,byfthe_thumb when the
user uses the manual cén;roller-lSD, into a shape complemen-
tary to thg thumb. In this manner, the uppe; portion of the
control member 110b can be deformed into a shape which pro-
videé a neat fit between the cont:ol_member:iLOb_and the
thumb. The other control memberg 110a, 110c, 1104 can also
be deformed into a desired_shape._ Therefore, the user can
operate the control members 110;,”110b._110c, 1104 easily
and comfortébiy.

Since thg_base 246-is-positioned in.the-outer.facé
shell 244; the pthqr_pprfion of the outer face shell 244
than the upper portion thereof is not deformed even when
pressed by the user. Pérticulariy, the portion of the outer
face shell 244 which is held in gpntact with fhe_seal.member 
242 is prevented from being_dgfo;ﬁed. Therefore, the seal
between the control membg:s,l;gé,.llob. 110c, 1104 and the

casing 240 is not. impaired.
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The seal members 242 provide a water-resistant struc-
ture which gives a reliable seal'between-thejéontrol members
110a,.110b, 110c, 1104 and the casing 240. Therefore, when
the control members 110a, 110b, 110c, 1104 are dipped into
hot water, the water-resisfgnt structure prevents the hot
water from entering the main body 104D. Thus, the process
of deforming the control members'110a, 110b, 110c, 1104 is
facilitated.-

A mousé device according'to the present invention will
be described below. |

FIG. 15 shows in perspective.a mouse device 300 accord-
ing to the present invention, and FIG. 16 shows mouse device
300 in exploded perspective.

As shown FIGS.-15-and'16, the mouse device 300 com-
priées a support 302 and a casing 304 ﬁounted 6n and'fas-
tened to the support 302 by screws 303. The casing 304
serves as a grip which is gripped by the user.

As shown in FIG. 16, the .support 302 is substantially
in the form of a plate. Left and r:Lght switch units 306a,
306b and a displacement detecting unit 308 are mounted on
the support 302. The supéort'302, the switch units 306a,
306b, and the displacement detecting unit 308 jointly make
up a mouse assembly in the-mquse device 300.

The switch units 306a, 306b have respective switch ele-

. ments 310a, 310b disposed dn upper surfaces thereof and con-

nected respectively to left and right buttons 312a, 312b.

As shown in FIG. 15, the left and right buttonms 312a, 312b
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are mounted respectively in left and right recesses 314a,
314b that are defined in a front end of an upper panel of

the casing 304,_5The-switch units 366a, 306b -and the buttons

-312a, 312b jointly make up a control pad in the mouse device

300.

As.shown_in FiGS, 15:and 16, when the user-presses*thé
buttons 312a, 312b to actuate the switch elements 310a,
310b: the switch units 306a, 306b output respéctive signals
from the switch elements 310a,-3lob to a-general-purpose
compqter, which may include a personal computer-  The gen--
eral-purpose computer controls.the[execution-of_various pro-
grams based on the signals_from,thé switch elements 310a,
310b. | |

As shown in'EIG.-IG,,the displacement detecting'unit

308 has a ball 318 disposed in a hdle 316 that is defined in

the support 302. The ball 318 placed in the hole 316 has a

lower portion projecting downwardly from a lower énd of the
hole 316,_i;§;; a lower surface of the support 302. When
the support 302 is placed on a table (not shown) and moved -
on the table, the ball 318 rotates in the hole 316.

The displacement detecting unit 308 also has X-Y dis-
placement_Sehsors (not shown) held in contact with the ball
318. The X-Y displacement sensors:dgtect an angular dis- .
placément.of.the.ba11w318,'i.e,,”a-distance by and a direc-
tion in which the.support_302 has movedion_thé table. The
X-Y displacement sensors output signals representing the

distancé and the direction to the general-purpose computer.
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As shown in FIG. 17, the casing 304 comprises a base
320 prbviding a lower portion of the casing 304. and periph-
eral edges of the recesses 3l4a, 314b, and an outer face
shell 322 providing an outer face of the casing 304 and
joined to the base 320'in covering relatioh'thereto.

The base 320 and the outer face shell 322 are inte-
grally molded of different synthetic resin materials by dou-
ble-shot molding. Particularly, the outer face shell 322 is
molded of a shape memory synthetic resin. The casing 304
can be deformed into a desired shape. Specifically, the

casing 304 is dipped into hot water at a temperature of 40°C

or higher, and rear corners, for example, of an upper panel

of the casing 304 are then deformed into a desired shape.

Thereafter, the casing 304 is removed from the hot water and

'cooled to a temperature lower than 40°C, thereby'retaining

the deformed shape.

For example, the portion of the casing 304 that is
gripped by a hand of the user can be deformed into a shape
complementary to the palm of the hand, as shown in FIG. 18.

Because the casing 304 is deformed.intO'alshape comple-
mentary to the palm of the hand, the user will not be physi-
cally fatiguéd'from continuously ﬁolding the mouse device
300, and can'operate the mouse device 300 easily.

- The portion of the casing 304'that'caﬁ-be deformed is

surrounded by the two-dot-and-dash line in FIG. 16. Spe-

cifically, the lower portion of the casing 304 which is

mounted on the support 302 and the peripheral edges of the
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recesses.314a,_3;4b, i.e., those p@rtions.outside of the
portion su:ropnded by_the_two-dot-andfdash_line in FIG. 16,
are not.deformed,because of the presence of the base 320
which is molded of a synthetic resin_othe:_théﬁ.the shape
memory synthetic_resin,;_ansequen;ly,,the casing 304 can

reliably be mounted on the support 302, and the buttons

-312a, 312b can reliably be mounted in the recesses 31l4a,

314b.

Inasmuch as the casing 304 is .detachable from the éup-
port 302, it can be detached from fhe support 302 and dipped
in hot water to change its_shape. ?Accdrdingly, the prdcess_
of deforming the éasing”3o4,is facilitated, '

Sincé.the deformed casing 304 .can automatically return.
to the originally memorized shape,;i.e., the shape shown in
FIG. 16, thé casing 304 is free pfithe risk of becoming de~
formed into a shape other than the desired shape.

As shown in FIGS. 16 and 19, each of the buttons 312a,
312b comprises.q-lower base_330.exfending.around_é periphffl

eral_gége thereof and an upper plate 332 joined to the lower

~ base 330.

The lower base 330 and the upper plate 332 are inte-
grally molded of different-syntheﬁic resin materials by dou-
ble-shbt molding. .Particularly,_thg upper plate 332 is
molded of a shape memory synthetic;resin. The upper plate
332,can.b§ deformed into a desired shape. Specifically, the
left and right buttons 312a, 312b é:e dipped into hot water

af'a-temperature of 40°C or higher; and a substantially cen-
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tral portion of the upper plate 332 which is not joined to

the lower base 330, i.e., a portion of the upper plate 332

surrounded by the two-dot-and-dash line in FIG. 16, is then
déformed into a dgsired shape. Thereafter, the upper plate
332 is removed from the hot water and cooled to a tempera-

ture lower than 40°C, thereby retaining the deformed shape.

For example, as shown in FIG. 20, the substantially
central portion.of'the upper plate 332, which will be
pressed by an index or middle finger of the user when the
user uses the mouse device 300, can be deformed into a shape
complementary to the finger. _The button 312a or 312b with
the thus deformed upper plate 332 can easily be operated by
the user. '

Since the base 530, which is molded of a synthetic res-
in other than the shape memory synthetic resin, extends
aioné the periphéral edge of each of the buttons 312a, 312b,
the peripheral edge of each of the buttons 312a, 312b is not
deformed. Therefore, as shown. in FIG. 16, the buttons 312a,
312b can reliably be mouﬁted"in the recesses 31l4a, 314b, and
can reliably be'joined to the switch elements 310a, 310b;

Inasmuch as the buttons 312a, 312b are detachable from

- the switch units 306a, 306b, they can be detached from the

switch units 306a, 306b and dipped in hot water to change

their shape. Accordingly, the prodess of deforming the but-

tons 312a, 312b is facilitated.~ |
‘Although certain pteferred.emﬁodiments of the present

invention have been shown and described in detail, it should
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be understood that various changes and.modificatibns may be
made therein wifhpuf.departing-from'the:Scope:of_the ap-

pended claims.
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CLAIMS

LT

1. A.mandal”cbntrolier for connection to an apparatus

‘for executing a program, for outputting information to the

apparatus, comprising:
a grip;
said grip including at least a portion made of a shape -

memory synthetic resin.

2. A manual controller according to claim 1, for use as
a manual controller (16) for an entertainment apparatus
(12), wherein said grip comprises a pair of grips (106, 108)

of the manual controller (16).

3. A manual controller according to claim 2, wherein
said manual controller (16) has a main body (104), said
grips (106, 108) being detachably mounted on said main body

(104).

4. A manual controller according to claim 3, wherein
said grips (106, 108) have a portion detachably mounted on
said main body (104), said portion being made of a synthetic

resin other than said shape memory synthetic resin.

5. A manual controller according to claim 1, for use as
a mouée device'(300), whereih salid grip comprises a casing

(304) of the mouse device (300).



10

15

20

25

. WO 01/36060 ' PCT/JP00/07925

- 30 -

6. A manual controller écco;ding to claim 5, whefein
said mouse deviée'(300) includes .a main body, said casing

(304) being detachably mounted on said main body.

7. A manual controller according to claim 6, wherein
sai§ casing,(304) has a portion détachably mounted on said
main bodf, said portion beinglmade of a syntheticzresin oth-

er than said shape memory synthefic resin.

8. A mappa;_confxo;ler:aqco:aing to any one of claims 1
to 7, wherein said porgion of'sai§ grip comp:isés_a portion
to be pressed by a finger of the pser pf the manual control-
ler, said portion'being made of said shape memory synthetic

resin.

9. A manual controller fqr_dpnnection to an apparatus
for executing a program, for outputting'information to the.
-apéaratus; comprising:

a control member;

~ said control member having ét least a portion to be
'p:essgd by a finger of the usér df the manual-dontroller,

sald portion being made of a shape memory synthetic resin.

-10. A manual controller according to claim 9, for use

as a manual controller (16).for an entertainment apparatus

(12), wherein said control member comprises a contrpl member .

(LTI
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of the manual controller (16).

11. A manual controller according to claim 9 or 10,

wherein said control member comprises an outer face shell

‘and a base disposed in said outer face shell, said outer

face shell being made of said shape memory synthetic resin,
said base being made of a synthetic resin other than said

shape memory synthetic resin.

12. A manual controller according to claim 11, further
comprising£

a main body (104); and |

a holder by which said cbntrol‘member is movably held
on said main body (i04);

said base comprising a fixing member by which said con-

trol member is fixed to said holder.

13. A manual controller according to claim 9, for use
as a mouse device (300), wherein said control member com-
prises a pair of control members (312a, 312b) of said mouse

device (300).

14. A manual controller according to any one of claims
9 to 13, wherein said control member has a water-resistant

structure.

[
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