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DESCRIPTION 

MANUAL CONTROLLER 

Technical 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 

10 general-purpose computer such as a personal computer or the 

like. 

Background Art 

Entertainment apparatus for downloading a-game program 

15 from a mass storage medium such as a CD-ROM as an 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-

20 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 devic·e is usually connected to a general­

purpose computer such as a personal computer or the like for 

25 operating the.general-purpose computer. 

The mouse device comprises a casing which houses posi­

tion sensors 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. gripped by ... the user. and the 

5 buttons, which are pressed by the user, .are ergonomi.cally 

shaped to allow the user to operate the manual controlle~ 

and the mouse· device effectively witho~t fatigue. 

The manual controller and the mouse device are· used by 

a wide range of users including male, female, child •. and 

10 adult users. However, it is difficult ~o shape the grips, 

the casing, and the buttons to fit the shapes of hands and 

15 

fingers of all kinds of users. 

Disclosure of Invention 

It is therefore an object of t~e present. inventio.n to 

-provide a manual .control~er having grips and a control sec­

tion which .can fit the shapes of hands ~d fingers_of all 

kinds of _possible users. 

According to the present invention, there is .provided a 

20 manual controller for connection to -an apparatus for execut-

ing a program, for outputting inf~rmation to the apparatus, 

comprising a grip, the grip includi~g at.least a portion 

made Of a shape memory synthetic resin._ The_ grip 11\.ilY be de-

formed into a desired shape to.a],low the user to operate the 

25 manual controller easily. 

The manual controller may be used as a manual control­

ler for an entertainment apparatus, ·and the grip may ~om-
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prise a pair 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. 

'!'he manual ~ontroller may have a main body, and the 

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

detached from the main body can easily be deformed by being 

dipped in hot water. 

The grips may have a portion detachab1y mounted on the 

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

10 other than the shape memory synthetic resin. Since the por­

tion of the grip detachab1y mounted on the main body is not 

deformed, the grip can reliably be mounted on the mai~ body. 

The manual controller may be used as a mouse device, 

and the grip may comprise a casing of the mouse device. The 

15 casing may be deformed.into·a desired shape to a11ow the 

user to operate the mouse device easily. 

The mouse device may include a main body, and the cas­

ing may be detachably mounted.on the main body. The casing 

detached from the main body can easily be deformed by being 

20 Clipped 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 casj,ng detachably mounted on the main body is 

25 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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pressed by a finger of the user of the manual control.ier, 

and the portion.may be made of the.shape memory.. synthetic 

resin. Because the portion to be pressed by the finger of 

the user can be deformed into a· desired sha~e. the user can 

5 operate the.manual contJ:"ol.l.er eai;;i.l.y. 

According to the present invention, there .is also pro-

vided a manual. control.I.er for connection to an apparatus for 
•. 

exec~ting a program, for outputting information to the appa-

ratus, comprising a control.member, the control member.hav-

10 ing at I.east a portion.to be pressed by a finger of· the user 

15 

of the manual. control.I.er, the pprt;ion being made of a shape 

memory syntheti.c resi.n •. _ Wi. th the control. member deformed 
·-...:.. 

into a desired shape,. the user can ._operate the manual. con-

trol.l.er with ease. 

Th~ manual controller may be used as a manual. control-

l.er for an entertainment apparatus,· and the control. member 

may comprise a_ control. member of the manual. controller •. By 

deforming the.control. member into a desired shape, the user 

can operate the manual._control.l.er for the entertai.nmen:t ap-

20 paratus with ease. 

The control member may ·cmnpris~ an outer face shel.l and 

a base disposed in the outer face ~hel.l.. The outer face 

shel.l may be made of the shape memq~ synthetic resin, and 

the base may be made of~ synthet:l,c resin.other than the 

25 shape memory synt,hetic resin. Inasmuch as the .base is not 

deformed, the control. member can re1iabl.y be mounted on a 

main body of the manuai control.I.er by 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-

s 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 mouse device, 

and the control member may comprise a pair of control mem-

10 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 

15 without suffering undue entry of water, the control member 

can easil.y be deformed into a desired shape. 

The above and other objects, features, and advantages 

of the present invention wil.l. become more apparent from the 

following description when taken in conjunction wfth the ac-

20 companying drawings in which pref erred embodiments of the 

present invention are shownby way of ill.ustrative exam.pl.e. 

Brief Description of Drawings 

FIG. 1 is a perspective view of an entertainment system 

25 which incorporates a manua1·controll.er according to the pre­

sent invention; 

FIG. 2 is a perspective view of the manual. controller; 
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FIG. 3 is a plan view of the manual controller; 

FIG. 4 is a perspecti:ve view sh;owing themannerin 

which the manual controll~r is gripped by the palms of left 

and right hands of ,_the user; 

5 FIG. s is a perspective view of a manual controller ac-

cording to a first embodiment of the present invention wit.h 

a right grip detached; 

FIG. 6 is across-sectional view of a grip of the man-

ual controller shown in FIG. 5; 

10 FIG •.. 7. is a cross-sectional 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-

15 troller according to a second.embodiment of the present in-

vention; 

FIG. 10 is a cross-sectional view of a grip and a joint 

of a housing of the manual controlle+ according to the sec-

ond embodiment; 

20 FIG. il is a fragmentary cross-sectional ~iew of a joy-

stick ot: a manual· controller according to a third embodiment 

of the present invention; 

FIG •. 12 is a perspective view of the joystick ~hown .in 

FIG. 11; 

25 F-IG. 13 .is a cross"."'sectional view 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 the first control pad 

shown in FIG. 13: 

FIG. 15 ·is a perspective view of a mouse device accord­

ing to the present invention; 

5 FIG. 16 is an exploded perspective view of the mouse 

device shown in FIG. ·15; 

FIG. 17 is a cross:..sectional view of a casing of the 

mouse device shown in FIG. 16; 

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

10 the casing deformed; 

15 

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 controllers according to embodiments of the pre­

sent invention for use with an.entertainment apparatus will 

be described below with reference to FIGS. 1 through 20. 

20 First, an ent~rtainment system which incorporates a 

manual controller according to the present invention will be 

described below. 

FIG. 1 shows an entertainment system 10 which basicall.y 

comprises an entertainment apparatus 12 for executing vari-

25 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 signa1s. from the entertaimnent 

apparatus 12. and a portable information terminal 14 detach-

ably.connected to the entertainment apparatus 12 arid oper­

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

5. secondary cell.. 

The entertainment apparatus 12 reads a program recorded 

in a mass storage medium such as an op.ti.cal disk 20 such as 
,. 

a CD-ROM or the like. and executes a game. for example. 

based on the program depending on c.ommands supplied from the 

10 user, e.g., the game player~ The execution of the game 

mainly represents controlling the progress of the game by 

controlling the display of images and the generation of 

sounds on the display .monitor 18 ba_sed on manual input ac-

tions entered from the manual controller 16 via the connec-

15 tor 62. 

The entertainment apparatus· 12 has-a substantially flat 

casing in the shape of a rectangular parallelepiped which 

houses a disk loading unit .. 22 disposed centrally for loading 

an · optical disk 20 which store.s an application progr~ and 

20 data for a video game or the.like. 'l'he casing al.so has two 

slots 30 , 32 •. 

The slots 30, 32 have respective tipper slot units 30B, 

32B and respecti.ve lower slot uni.ts JOA,· 32A. The manual 

controller 16 can be connected to the lQwer slot units 30A, 

25 32A. Memocy cards.(not shown) for storing flags indicative 

of interim·game data or.portable information terminals 14 

havi.ng 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 JOB·, 32B aI).d the lower slot 

units 30A, 32A) are asymmetrically shaped to prevent the 

connectors 62 and the memory cards or portable information 

5 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 andright grips 106, 108 joined to 

10 the main body 104. 

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

36, an L (Lef·t) 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 

15 inputting analog control actions, a mode selection switch 48 

for selecting control modes of the joysticks 44, 46, and a 

mode indicator SO for indicating a selected control mode. 

The mode indicator 50 comprises a light-emitting element 

such as a light-emitting diode or the like. 

20 A pair 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 gripped by the palms ·of le~t and right hands of the 

25 _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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example. 

As shown in FIG. 2, to, allow the game playe:r to grip 

the left and right grips 106, 108 com:e·ortably for a long pe­

riod of. time, the left and right grips 106 ,. 108 are tapered 

5 from their joint with the main body 10;4 toward.their <listal 

ends, and have arcuate outer peripheral surfaces and arcuate 

distal end surfaces. 
!. 

As shown in FIGS. 2 and 3, the first control pad 34 is 

disposed on one end. of the main body 104 and comprises a 

10 first pressable control member (up button) llOa, a second 

pressable control member (right button) 11.0b,. a third press­

able control member (do~ button) llOc, Cllld a.fourth press­

able control member .(.left button) llOd. The first through 

fourth pressable control members ll~a. llOb; .· llOc,. llOd. pro-

15 ject on an upper . surface of ·the main body 104 and are ar-

ranged in a crisscrpss patter.i:i. 

The first ~ontrol pad 34· includes s~itch elements as . · 

signal input elements associated_ re:S_pectively with the first 

through fourth pressable control members llOa, llOb, llOc, 

20 llOd. The first con~rol pad 34 functions as a directionai 

controller for controlling the dJ.rection of movement of a 

displayed game charac.ter, ,for exampl.e. When the game player 

selectively presses· the. first_ through fourthpressable con-

trol members llOa. llOb., llOc, llOd to turn on or off tlle 

25 switch el.ements assoc;Lated respec~ively with.the first 

through fourth pressable control JD9D1bers llOa, llOb,·llOc, 

llOd, the displayed g~e character moves in the direction 
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corresponding to the pressed one of the first through fourth 

pressable control members llOa, llOb, llOc, llOd. 

As.shown in FIGS. 2 and 3, the second control pad 36 is 

disposed on the other end 0£ the main body 104 and comprises 

5 a fir.st pressable control member (~ button) 112a, a second 

pressable control member (D button) 112b, a third pressable 

control member (X button) 112c, and a fourth pressable con­

troi member (() button) 112d. The first through fourth 

pressable control members 112a, 112b, 112c, 112dproject on 

10 the upper surface of the main body 104 and are arranged in a 

crisscross pattern. 

The first through fourth ·.pres sable control members 

112a, 112b, 112c, 112d are constructed as independent mem­

bers, and associated with respective switch elements dis-

15 posed in the second control· pad 36. 

'l'he 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 meinbers 

112a - 112d or performing functions·· of a displayed game 

20 character when the switch elements associated with the 

pressable control members 112a - 112d are turned on. 

As shown in FIG. 4, tbe 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-

25 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 ·(Rl button) 11:6a. and s.econd right press­

able control .member (R2 J;>utton) 116b. The L button 38L and 

the R button 38R have respective switch elements associated.· 

5 respectively with the pressable control. members (.the Ll but:­

ton _114a, the L2 button 114b,.the Rl button 116a, and the R2 

button 116b). 

The L button 38L and the_R button 38R serve as respec-

tive function setting/performing units for setting functions . 

10 for a displayed game character assigned to the pressabl.e 

15 

20 

control. members 114a, 114b and 116a, 116b or performing 

functions of. a displayed game character when ~he .switch el.e-

ments associated with the pressabl.~ control. members 114a"' 

114b and 116a, ll,.6b are turned on.:_ 

As shown in FIGS. 2 and 3, the manual. controller 16 

also has first and second analog c~ntrol. pads 118, 120 dis-

posed respectively at confronting corners defined between 

the main body 104 and the proximal.,e~ds of the left -and 

right grips 106, 108 which are joined to the main body 104. 

The first and second analog c_ontrol pads 118, 120 have 

the respective joysti.cks _44; 46 which can- be tilted in all 

directi.ons (360°) about control shafts thereof, and respec-

tive signal input elements such as variable resist~rs or the 

like which are operable by the respective joysticks 44, 46. 

25 Specifically, the left and right- joysticks 44, 46 are mount­

ed on respective upper ends of the control shafts that are 

- norma.J.ly urged to return to their neutral. positions by 
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bias.ing 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 

5 move a displayed 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 joysticks 44, 46. There­

fore, the first and second analog control pads 118, 120 are 

10 used as a control unit for entering comniand signals for a 

displayed character to perform the above movement or action. 

When the mode se1ection switch48 is pressed, it se­

lects a control. mode for al.lowing a command signal to be in­

putted from the first and second anal.og control pads 118, 

15 120 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 a control mode for all.owing a command signal to be in-

20 putted froni the first and· second analog control pads 118, 

120 and changing the functions of .the first through fourth 

pressabl.e control. _members 112a, 112b, 112c, 112d of the sec­

ond control pad 36 and the functions of the pressable con­

trol. members 114a, 114b and 116a, 116b of the L button 38L 

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

lected by the mode selection switch 48, the mode indicator 

so flickers and changes its indication light. 
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As shown in FIG .• 4, the left .and. right grips 106, 108 

projecting from the main body 104 are gripped x::espectively 

by the palms of the hands of. the game player.. -The. main body 

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

s ·ual. cont~ol.l.er 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 ri.ght grips 106, 
.. 

108 are gripped respectively-by the pal.ms of the hands of 

the game player, the thumbsLfl, Rfl of the l.eft a11d right 

10 hands can extend over the joysticks 44,_ 46 of the first and 

second anal.og control. pads.118, 120, the first through . : ··' . . . . 

fourth pressable contr~l members l~Oa - llOd of the first 

control pac;l.34, and the first thro~gh fourth pressabl.e con­

trol members 112a - 112d of. the second control pad 36, and 

15 can selecti.vely pres~ the.joyst~cks 44, 46, the pressable 

control members llOa- llOd, and the i;>ressable control mem-

bers 112a - 112d. 

Si.nee the joysticks 44, 46. of the first .and s.econd ana-

log control pads 118, 120 are positioned in.confronting re-

20 l.ation to the proximal ends of the l.eft and right grips 106, 

108 which are joined to the main }Jody 104, when the left and 

. right grips 106 ~ 108 are gripped by the l.eft ~nd right .. 

hands, the_ joysticks 44, 46 .are positioned most clo.sely to 

the thmnbs Lfl, Rfl, respectively. Therefore, the joysticks 

25 44, 46 can easily be manipulated by the thumbs Lfl, Rfl. 

As shown ·in FIG. 4, when the l.eft and right grips ~06, 

108 are gripped respectively by th~ palms of the hands of 
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the game.pl.ayer; the·index fingers Lf2, Rf2 and middle fin-· 

gers Lf3, Rf3 of the l.eft and right hands can extend over 

positions where they·· can selectively press the Ll button 

114a, L2 button 114b of the L button 38L and Ri button 116a, 

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

10 

A manual. controll.er according to a first embodiment of 

the present invention,· which is basical.ly identical to the 

manua1·controll.er 16 shown in FIGS. 1 through 4, will be de­

scribed bel.ow. 

As shown ~n FIG. 5, a manual controller 16A according 

to the first embodiment of the present invention has a pair 

of grips 106A, 108A detaChabl.y joined to.a main body 104A. 

As shown in FIG. 6, each of the grips 106A, 108A is of 

a hol.low structure, and has a base 200 on its proximal. end 

15 and an outer face shel.1 202:covering an opening of the base 

200 and providing an outer face of the grip 106A, 108A. 

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

substantia11y cyl.indrical protrusions ·204 spaced from each 

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

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

complementarily to each of the substantiall.y cyl.indiical 

protrusions 204 such that the base 200 can· snugl.y fit over 

each of the substantial.l.y cyl.indrical. protrusions 204. 

As shown in FIGS.· 5 and 6, each of ··the substantial.l.y 

25 _cyl.indr.1.cal. protrusions 204 has~an annul.ar groove 206 de­

fined in an outer circumferential surface thereof, and the 

base 2oo·has an annul.ar"ridge 208 projecting on the inner 
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surface thereof. .When the grips 106A,, 108A are .pushed over 

the respecti.ve protrusions 204 until the protrus.icins 204 are 

inserted into the respective bases 200, .. the annular ridges 

· 208 are snap-fitted !nto the respective anIJ.ul.ar grooves 206 •. 

5 In thi.s manner, the grips 106A, 108A are firmly mountE!d on 

the main body 104A. 

Al.ternativel.y, the protrusions 204 and .. the bases 200 

may have teeth and recesses, and the grips 106~, 108A may be 

securel.y mounted on the respective protrusions 204 by inter- .. · 

10 fitting enga~ement betweenthe teeth and the recesses. 

As shown in FIG. 6, the base 200. and the outer face 

shel.l 202 are :integra~l.y molded of ... different synthetic resin 

material.s by double-shot. mol.ding. _Particularl.y, the . outer 

face shell. 202 .is molded of a shape. memory synthetic resin, 

15 for example, a synthetic resin known as • MEMORY RUBBER • 

(registered trademark) manufactured. by MARUYOSHI. The shape 

memory synthetic resin is a synthetic r~sin capable of memo-

rizinga sl>.ape given thereto •. The shape memory synthetic 

resin incl.udes a synthetic resin which contains a shape mem-

20 ory synthetic resin so as to have a substantial. shape memo­

rizing capabil.ity. 

Wb,en the shape memory syntheti.c r~sin which has memo­

rized a given shape is heated.to 40°C, for example, or 

higher, it softens and can be ~nged in shape freely. Af-

25 ter the heated shape memory_. synthetic resin has been changed 

in shape, its temperature is· l.owered bel.ow 40°C, and the 

shape memory synthetic resin is h~~ened with the changed· 

·. 
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shape. When .the shape memory synthetic resin which has been 

changed iri shape is heated again to 40°C or higher, the 

shape memory synthetic resin returns to its originally memo­

rized shape. 

5 Therefore, the outer face 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 iri 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- · 

10 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 grips 106A,· lOSA can be deformed 

15 into the·shape that can most comfortably be gripped by the 

user, as shown in FIG. 8. As a result, different users can 

change the shape of the grips 106A, 108A into desired dif­

ferent forms which best fi.t their hands when they grip the 

grips 106A, 108A. 

20 As shoWn. in FIGS. 6 and 7, the base 200 is molded of a 

synthetic resin other than the shape memory synthetic resin. 

Therefor~. 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 securely be mounted 

25 on each of the grips 106A, l08A. 

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

desired shape, e.g., a shape complementary to the user' s 
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When the deformed·g:t:'ips 106A, 108A· a.+e.heated again to 

40° C or higher, they automatica11y return to the originally . 

5 memorized shape, i.e. , .. the . shape shown in FIGS. 5 and 6 • 

Therefore, the grips 106A, 108.A. are free of the risk of be­

comi.ng deformed into a shape other ~han the d~si.red shape. 
~-

Moreover, because the gri.ps 106A, 108A ~e detachable 

from the main body 104A, they can be detached from the main 

10 body 104A and 41pped in hot water to ch~ge thei.r shape. · 

Accordingly, the process of deforming the grips 1061'. •. 108A 

is faci.litated. 

15 

A manual controll.er -accordi.ng ~o a second embodiment of 

the present invention will be described below. 

FIG. 9 shows a manual.contr~ller168.according to. the 

second embocliment of the present invention. As shown in 

FIG. 9, _themanual controller 168 comprises a housing 221 

and a mai.n body 1048 detachably mowited on the .. housing · 221. 

The housing 221 has an integral strticture comprisi.ng a pair 

20 of grips 1068, 1088. and a joint 220 extending between the 

grips 1068, 1088. The joint 220 is in the .form of a case 

complementary in shape. to a lower portion of the lllain body 

1048. When the joint 220 ·.of the housing. 221 i.s fitted over 

the lower portion of the main body 1048, the grips 1068, 

25 1088 are mounted on the mai.n body 1048. 

As sho~ in FIG. 10, the .·grips 1068, · 1088, and. the joint 

220 are integrally molded of different synth~tic resin mate-
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rials by double-shot molding. Particularly, the grips 106B, 

lOBB are molded of a shape memory synthetic resin. 

Therefore, as shown in FIG. 9, the grips 1-06B, 108B can 

be deforined into a desired shape,· e.g., a shape complemen-

5 tary to the user• s gripping palm, the user finds the manual 

controller 16B easy and comfortable to use. 

Since the grips 106B, 108B 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 

10 their shape. Accordingly, the process of deforming the 

grips 1068, 108B is facilitated. 

The joint 220 is molded of a synthetic resin other than 

the shape memory synthetic resin. Therefore, the joint 220 

is not deformed in the process of deforming the grips 106B, 

15 108B. 'J.'hus, the grips 106B~ 1088 joined to the joint 220 

can reliably and securely be mounted on the main body 1048. 

A manual controller according to a third embodiment of 

the pre·sent invention will be described below. 

FIG. 11 shows a manual controller 16C accorcli.ng to the 

20 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 44C, 

46C. Each of the joysticks 44C, 46C comprises a rotatable 

spherical member 230 connected to a signal. input element, 

25 not shown, and a protrusion 232-mounted on the spherical 

member 230. '!'he protrusion 232 and the spherical member 230 

are separate from each other.· 
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The protrusion 232 comprises a screw member 234 and a 
. ·.·. 

head 236 having a 1ower poJ:tion connected to the. screw mem-

ber 234 in covering re1ation thereto. The head 236 has a 

· space defined therein around an upper end of. tne screw mem-

5 ber.234. 

10 

The screw member 234 and the head 236 are integra11y 

mo1ded of different, synthetic resin materials by double-shot 

mo1ding.·. Particularly, the head 236 is mo1ded of a shape 

memory synthetic resin. 

The protrusion 232 is secure.d to the spherical member 

230 by a nut 238 ·threaded over the screw member 234 that ex-

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. 

15 Specifically, the protrusion 232 detached from the spherical 

member 230 is dipped into hqt water at a.temperature of 40°C 

or higher, and.then deformed into a desired shape. Thereaf-

ter, the protrusion 232 is removed from the hot water and 

cooled to a temperature lo~er than 40°C, thereby retaining 

20 the deformedshape. 

For example, as shown in FIG. 12, whi1e the head. 236 is 

being dipped in hot water, the user presses the thmnb 

against the he~d 2'36 to deform a portion·, such as a corner,. 

of the head 236, which wil1 be pressed by the thumb when the 

25 user uses th~ manua1contro11~16C,. into a shape compl.emen­

tary to the thumb •. In 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 user can operate 

the joysticks 44C, 46C easily and comfortably. , 

The screw member 234 is molded of a synthetic resin 

other than the shape memory synthetic resin. Therefore, the 

5 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 spherical member 230. 

A manual controller according to a fourth embodiment of 

the present invention will be described below. 

10 FIG. 13 shows a manual controller 160 according to the 

fourth embodiment of the present invention. As shown in 

FIG. 13-, the manual controller 16D_includes a first control 

pad 34D having control members 11.0a, llOb, llOc~· · 11od, a 

main body 104D including a casing 240, and seal members 242 

15 which provide a seal between the control members llOa, llOb, 

llOc, llOdand the casing.240. 

Each .of the control members llOa, ll·Ob, llOc, llOd com..; 

prises, an outer £ace shell 244 providing an outer face of 

the control member, and a base 246 disposed in the outer 

20 face shell 2·44·. The outer face shell 244 has a space de­

fined therein aroUlld an upper end of the base 246. 

The outer face shell 244 and the base 246 are ihte-

. g:tafiy molded of ·different.· synthetic resin materials by dou­

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

25 molded of a shape memory synthet.ic resin. 

Upper portions of the control members llOa. llOb, llOc, 

llOd can be deformed into a desired shape. Specifically~ 
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the upper portions of the control members llOa, llOb, llOc,­

llOd are dipp~d into hot water at a temperature.of 40°C or 

higher, and then .deformed_ int<> a .des:ired shape. Thereafter, 

the upper portions of the control membe.rs. llOa, llOb, llOc, 

5 llOd are removed from the hot water atid copled to a tempera­

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

For example, as shown in FIG. 14, while the upper por­

tion of the control. member llOb is being dipped in hot wa­

ter, the user presses the thumb against the upper portion of 

10 the control. member ll_Ob to deform a {>Or"t;ion, such as a cor­

ner, thereof, which wi11be pressed.by.the thumb when the 

user uses the manual. c~n:troll.er 16D, into a shape complemen­

tary to the thumb. In.this manner, the upper portion of the 

control. meinber llOb can be deformed int9 a shape which pro-

is vides a neat fit between the control member llOb and the 

thumb. The other control members llOa, llOc, .. llOd can al.s.o 

be d.eformed i.nt.o a desired shape. Therefore,_ the user can 

operate t.he control. members llOa, llOb, llOc, llOd easily 

and comfortably. 

20 Since the base 246 is positioned in the outer face 

shell 244 ·, the other portion of 1:he outer £ace shell 244 

than the upper portion thereof is.not deformed even when 

pressed by t~e user. Particularly, the portion of the outer 

face shel.1 244 which is held in contact with the seal member 

25 242 is prevented from being deformed. Therefore, the seal 

between.the control. members.llOa, llOb, llOc ... llOd and the 

casing 240 is not.impaired. 

'·· 
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The seal members 242 provide a water-resistant strac­

ture which gives a reliable seal.between the control members 

llOa, llOb, llOc, ll°Od and the casing 240. Therefore, when 

the control members llOa, llOb, llOc, llOd are dipped into 

5 hot water, the water-resistant structure prevents the hot 

water from entering the main body 104D. Thus, the process 

of deforming the control members llOa, llOb, llOc, llOd is 

facilitated. 

A mouse device according to the present invention will 

10 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-

15 prises a support 302 and a casing 304 mounted on and fas­

tened to the support 302 by screws 303. The casing 304 

serves as a grip which i.s gripped by the user. 

As shown in FIG. 16, the.support 302 is substantially 

in the form of a plate. Left and right swi.tch units ·306a, 

20 306b and a displacement detecting unit 308 are mounted on 

the support 302. The support 302, the switch units 306a, 

306b, and the displacement detecting unit 308 jointly make 

up a mouse assembly in the·mouse device 300.· 

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

25 ments 310a. 310b disposed on upper surfaces thereof and con­

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

As shown in FIG. 15, the left and right buttons 312a, 312b 
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are mounted respectively in left and right:recesses 314a, 

314b that are defined in a_ fr_ont end of an upper panel of 

the casing 304~ The switch units 306a. 306b -and the buttons 

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

5 300. 

As shown in FIGS. 15 and 16~ when the user presses the 

buttons 312a, 312b to actuate the switch elements 310a. 

310b, the switch units 306a. 306b output respective signals 

from the switch.elements 310a, 310b to a general-purpose 

10 computer. which may include a persQnal computer. The gen- -­

eral-purpose computer controls the execution of various pro­

grams baseq on the signals from.the switch elements 310a. 

310b. 

As shown in FIG. 16. _the displacement detecting unit 

15 308 has a ball 318 disposed· in a ho.1e 316 that is defined in 

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

lower portion project;i.ng downwardly from a lower end of the 

hole 316. i.e •• a lower surface of the support 302. When 

the support 302 is placed on a _table (not shOWI)) and moved 

20 on the table, the ball 318 rotates in the hole 316. 

The displacement detecting~it_308 c:Uso has X-Y dis­

placement sensors (-not shown} held __ in contact with the ball 

318. The X-Y displacement sensors detect an angul~ dis­

placement _ of the ba11 .318. 1.. e_ •• __ a (listance by and a direc-

25 tion in which the.support 302 ha$ mov~d on the table. -The 

X-Y displacement sensors output signals repJ:"esenting the 

distance and the direction to the general-purpose computer. 
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As shown in FIG. 17, the casing 304 comprises a base 

320 providing a lower portion of the casing 304, and periph­

eral edges of the recesses 314a, 314b, and an outer face 

shell 322 providing an outer face of the casing 304 and 

5 joined to the base 320 in covering relation 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 

10 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 

15 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 defol:ined into a shape 

complementary to the palm of the hand, as shown in FIG. 18. 

.· 

20 Because the casing 304 is deformed.into a shape comple-

mentary to the palm of the hand, the user will not be physi­

cally fatigued from continuously holding the mouse device 

300. and can operate the mouse device 300 easily. 

The portion of the casing 304 that can be deformed is 

25 surrounded by tlie two-dot-and-dash line iD FIG. 16. Spe­

cifically. the lower portion of the casing 304 which is 

mounted on the support 302·and the peripherai edges of the 
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recesses 314a. 314b .• i.e., those p·ortions outside of the 

portion surrounded by the two-dot-and-dash l.;ine. in FIG. 16. . . . . 

are not deformed because of the presence of the b~se 320 

which is molded of a synthetic resin other than the shape 

5 memory synthetic resin'!.: Consequently •. · the cas~ng 304 can 

reliably be mounted on the support 302. and the buttons 

312a, 312b can reliably be mounted. in the recesses 314a, 

314b. 

Inasmuch as the casing 304 is ;detachable from the sup-

10 port 302. it can be detached from ~he s~pport.302 and dipped 

in hot water to change its shape. ~Accordingly, the process 

of deforming the casing 304 .is faci.1.i.tated. 

Since the deformed casing 304· can.automatically return. 

to the originally memorized shape, :i.e., the shape shown in 

15 FIG. 16. the casing 304 is fre~ of the risk of becoming de-

formed into a shape other than the desired shape .• 

As shown in FIGS. 16 and 19, each of tbe buttons 312a, 

312b comp;rises Cl. lower base 330 extending around a periph­

eral. edge thereof and an upper pl.ate 332 joined to the lower 

20 base 330. 

The lower base 330 and the upper pl:-ate 332 are inte.., 

gral.ly molded of different synthetic resin materials.by dou-

bl.e-shot molding. Particul.arl.y, the upper pl.ate 332 is 

mol.ded of a shape memory synthetic.resin. The upper plate 

25 332 can be deformed into a.desired.shape. Specifical.l.y, the 

left and right buttons 312a, 312b are dipped into hot water 

at ·a· temperature of 40° C or higher~- and a substan:tial.ly cen-
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tra1 portion of the upper plate-332 which is not joined to 

the 1ower base 330, i.e.,··a portion of the upper plate 332 

surrounded by the two-dot-and-dash 1ine in FIG. 16, is then 

deformed into a desired shape. Thereafter, the upper plate 

5 332 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 

10 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 330, which is molded of a synthetic res-

15 in other than the shape memory synthetic resin, extends 

along the peripheral 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 mounted.in the recesses 314a, 314b, and 

20 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 process of deforming the but-

25 tops 312a, 312b is facilitated.· 

Although certain preferred embod:Lments of the present 

invention have been shoWn and described in detail, it should 
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be understood that var.ious changes and modificatj.-ons may be 

made therein ~ithout departing from· the scope of the ap"'." 

pended c1a.ims. 

i 
. 1 
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1-111111111111111111 11111111111 
* C L M S * CLAIMS 

1. A manual controller for connection to ·an apparatus 

·for executing a program. for outputting information to the 

5 apparatus. comprising: 

10 

15 

20 

25 

a grip; 

said grip including at least a portion ma.de 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 (1~4). said portion being made of a synthetic 

resin other than said shape memory synthet:Le resin. 

5. A manual controller according to claim 1, for use as 

a mouse device (300), wherein said gr:Lp comprises.a casing 

( 304) ·of the mouse device ( 300) • 
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6. A manual controller according to claim 5, wherein 

said mouse device (300) j,.~cludes a main body, said casing 

(304) being detachably mounted. on said main body. 

7. A manual controller according to claim 6, wherein 

said casing (304) has a .porti.on detachab1y mounted on said 

main body, said portion being made of a synthetic resin oth-

er than said shape memory synthetic resin. 

' 8. A manual contro~ler according to any one of claims 1 

to 7, wherein said por~ion of sai.~ grip comprises a portion 
. . 

to be pressed by a finger of the user _of the manual control-

ler, said portion being made of said shape memory synthetic 

15 resin. 

20 

25 

9. A manual controller :for connection to.an apparatus 

for executing a program, for outputting information to the. 

apparatus, comprising: 

a control member; 

said control member h~ving at least a portion to be 

pressed by a finger of the user o.f the mam1a1 controller, 

said portion being made of a shape memory synthetic resin. 

10. A manual cont~o1.1er accord:.l.ng to claim: 9, · for use 

as a manual controller (16) for an entertainment apparatus 

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

I 1111111 111111 1111111111111111 · 
* C L M S * 
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of the manual controller. (16) •. 

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

wherein said control member comprises a~ outer face shell 

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

10 

15 

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 control member is movably held 

on said main body (104); 

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-

20 prises a pair of control members {312a, 312b) of said mouse 

devi.ce (300). 

14. A manual controller according to any one of claims 

9 to 13, wherein said control member has a water-resistant 

25 structure. 

\ \11\11\ \\\l\l 111'1 '11\1 t\ \II\ 
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