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A MANIPULATING OEVICE FOR AN ENTERTAINME;NT SYSTEM AND 

AN ENTERTAINMENf: ~YSTEM HAVING THE SA~E MANIPULATING 

DEVICE 

Field of the Invention 

The present invention relates to a manipulating device that is 

connected to an entertainment system, such as a video game machine, 

television set, video tape recorder, and music player, and manipulated 

by an operator, and to an entertainment system having the same 

manipulating device. 

BackgrOl.~.nd of the Invention 

Generally, in an entertainment system, such as a video game 

machine, a manipu_lating device or controller that is independent of the 

main unit allows the human operator to enter his commands to the 

main unit. For the gaming machine, because there are a wide variety of 

commands related to its game, its manipulating device has a plurality of 

operation buttons. The operator controls the behavior of a game 

character or characters on screen or the progress of the game play by 

manipulating those operation buttons. 

The manipulating device of this type is such that it can be 

. manipulated while it is gripped by the hands and fingers of the operator; 

and a portion of the cross-shaped operating portion is exposed from its 

housing. The operator manipulates this operating portion to enter 

specific commands to the gaming machine and cause a game 

character(s) or the like on screen to act or move in a specific manner. 

A prior art manipulating device has a cross-sectional structure as 

shown in FIG. 4, for example. A manipulating device 200 shown has a 

protruding or dome portion 210 on the bottom of an operating portion 

201, so that the operating portion 201 pivotally displaces at a contact 

with a housing 220. For the structure of such a manipulating device 
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200, reference may be made, for example, to Japanese Utility Model 

Publication No. 3-13951 (13951/1991) . 

. When the operator depresses one end of the operating portion 201, 

an elastic member 230 having an electrically conductive portion 231 on 

which the operating portion rests is pushed down·, which causes an 

electrode portion 232 thereunder to be shorted by the electrically 

conductive portion 231, and thus become electrically conductive. 

However, with the manipulating device 200 of·such a structure, if 

the operator manipulates it in an unexpected manner or moves the 

operating portion 201 with an unexpected force, the housing 220 or 

operating portion 201 may be damaged around the dome portion 210. 

Normally, the operating portion 201 or the like is formed of a durable. 

material in order to prevent such damage; nonetheless, there may be 

cases where the· operating portion 201 would become slower to return to 

its predetermined position. 

In order to solve such problems, a manipulating device 300 of 

structure shown in FIG. 5 is proposed, as disclosed in Japanese Utility 

Model Laid Open No. 6-38137 (38137/1994), Japanese Patent Laid 

Open No. 8-24439 (24439 / l 996), and Japanese Patent Laid Open No~ 

9-326219 (326219 / 1997). 

The manipulating device 300 has an operating portion 301 placed 

on an elastic member 330 having an electrically conductive portion 331, 

and a stopper portion 340 is disposed in the center of the elastic 

member 330, so that there is a small gap between a tip of the stopper 

portion 340 and the operating portion 301. Thus, when the operating 

portion 301 is depressed, it tilts as if the bottom of the operating portion 

301 slides on the stopper portion 340, so that its wear and damage may 

be restricted. Additionally, as a dent 310 is disposed in the bottom of 

the operating portion 301, the tip of the stopper portion 340 may 

snuggly fit into the dent 310 to make it less likely for the operating 

portion 301 to be misaligned, so that ease and feel of operation is 

enhanced for the operator. 
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More recently, a manipulating device that permits a character or 

characters on screen to be controlled in an analog fashion via an analog 

input from the operating portion 301 (see, for example, Japanese Patent 

Laid Open No. 7-10252(10252/1995) and Japanese Patent Laid Open 

No. 90042-11-(90042/1999)) is also available. In addition, another 

manipulating controller is also proposed where a pressure-sensitive 

element is used in the electrode portion 333 of the manipulating device 

300 of FIG . .5 to permit changes in the· action and movement of the on­

screen character(s) in response to the.pressure applied. to the operating 

portion 301. 

However, even with the manipulating device 300 ·of the structure 

shown in FIG. 5, it seems likely that the operator may apply excessive. 

pressure to the operating portion 301. In that case, the stopper portion 

. 340 and/or operating portion 301 may be unavoidably worn away; 

addl.tionally, if the pressure-sensitive element is used in the electrode 

portion 332, excessive depressive press~e applied to the pressure- -­

sensitive element may cause the characteristi~ of the pressure-sensitive 

element to be changed, resulting in subsequent problems for use of:the 

manipulating device 300. : ~ ·~ '· 

As a gap is provided between the stopper portion 340 and 

operating portion 301, the operating portion-301 hits the stopper 

portion 340 when the. operating portion 301 is depressed, so that its 

movement is temporarily slowed down. In that case, the manipulation 

feels stepwise, which may reduce the appeal of the analog input, 

especially when the pressure-sensitive element is used. 

Thus, the present invention has its objective to provide a 

manipulating device for an entertainment system that overcomes the 

above problems, and an entertainment system that includes _the same 

manipulating device. 

Summary of the Invention 
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A manipulatin,g device of the present inventi(ln comprises: an 

operating member ffi~t can tilt in a certain direc~ci~ when depressed by 

an operator; and a pivotally supporting member for supporting the 

operating member, said operating member and said pivotally supporting 

member contained in a housing. The pivotally supporting member is 

constructed so that, when said depressive pressure is released, it 

pushes up said operating member to restore it to its initial state. 

The pivotally supporting member may be formed so that while the 

depressive pressure is applied to said operating member, a force 

opposing said depressive pressure is applied to said operating member. 

Additionally, a dent into which an end of said supporting member 

is fitted may be disposed in said operating member to hold said 

operating member in a predetermined position. 

The pivotally supporting member has its tip formed, for example, 

in convex curved shape, while said dent is formed in concave curved 

shape so as to mate the convex curved shape, and it is constructed so 

. that as .said dent slides on the tip. of said supporting member, said 

operating member tilts over said pivotally supporting member in.a 

predetermined direction. More specifically, said operating member has 

a depressing portion for applying said depressive pressure; an 

electrically conductive portion formed corresponding to the depressing 

portion and opposite to a surface to which the depressive pressure is 

applied; and an electrode portion for making said electrically conductive 

portion either conductive or nonconductive depending on the tilt when 

the operating member is tilted by the depressive pressure applied to the 

depressing portion. A pressure-sensitive element, for example, is used 

in the electrode portion. If a pair of depressing portions are provided, 

said dent is placed in the middle of this pair of depressing portions. 

Said electrically conductive portion is disposed on a movable contact 

member, which isolates, by an elastic force, the electrically conductive 

portion and electrode portion that oppose each other; when the movable 

contact member corresponding to said depressing portion is depressed 
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by tilting of said operating member, the electrod~ :P<;>rtion di~posed on 

that movable. contact· member becomes conductive.: 

It should be appreciated that in the above ilianipulating device, 

the pivotally supporting member has leg portions ·provided as a 

structure for effectively adding a restoring force tq tpe pivotally 

supporting member. When depressing pressure is ·f!i.pplied via said 

operating member, the leg portions open, while generating a· resilient 

force that opposes said depressive pressure; whe~ the depressive 

pressure is no longer applied, the restoring force that attempts to close 

the opened leg portions pushes up said operating member back to its 

initial position. If the pivotally supporting member is· placed on a 

substrate, said leg portions are disposed so as to op:en in a groove · 

provided in said substrate. 

Brief Description of the Dra~il.gs 

--· FIG. 1 is a schematic view illustrating how a manipulating device 

of ~e present invention is used. 

FIG. 2 is a cross-sectional view ofa manipulating device 

according to an embodiment of the invention. 

FIG~ 3 is an eX}lloded view illustrating components within a 

housing of the manipulating device according to the embodiment of the 

invention. 

FIG. 4 is a cross-sectional view of a manipulating device 

according to a prior 'art. 

FIG. 5 is a cross-sectional View of another manipulating device 

according to a prior art. 

Best Mode for Implementing the Invention· 

An embodiment of the present invention is. described below where 

the present invention is applied to a manipulating device of a video 

game machine, an example of an entertainment system. 
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FIG. 1 show~.:how a manipulating device l ,~f the present 
:' .,'. . ·. 

embodiment is used. The manipulating device 1 of the present 

invention is detachably connected to a connector portion 110 of a video 

game machine 100. A plurality of connector portions 110 are provided, 

so that the manipulating device 1 may be connected to any of them. 

Additionally, the content of the game play based on the operation via 

the manipulating device 1 may be stored in a memory (not shown) that 

is attached into a memory slot 111 corresponding to the manipulating 

device 1. The video game machine 100 is connected to a display 

apparatus (not shown), so that the operator can visually check the. 

operation performed via the manipulating device 1. 

The video game machine 100 includes the capability of readillg a 

computer game program from a storage medium where that program is 

stored and displaying a character or characters on the display 

apparatus by executing that program, as well as various control 

functions. A signal form the manipulating device 1 is also processed by 

one of the control functions contained within the video game machine 

100, so that its content is reflected by the movement and/or action of a 

character or characters on the display apparatus. 

To the manipulating device 1 are assigned functions or so forth 

for moving a character or characters displayed on the display apparatus 

up/down/right/left, for example, although they depend on the content 

of a computer game program. 

Next, the structure of the manipulating device 1 is described in 

greater detail. 

The structure of the manipulating device 1 is as shown in the 

cross-sectional view of FIG. 2 and the exploded view of FIG. 3. 

Specifically, an operating portion 10, a housing 20, an elastic 

member 30, a stopper portion 40, and a plate. 50 are assembled in their 

predetermined positions to form the manipulating device 1. 

The housing 20 is of portable type, and contains the operating 

portion 10, elastic member 30, stopper portion 40, and plate 50 therein. 



_:;:· 

WOOl/32283 PCT/JP00/07507 

7 

The operator may manipulate 1:he operating portion 10 and so forth, . . 

while grasping this housing 20 by'his hands and fingers; · 

A hole 21 for the operating portion is formed· in the housing 20, so 

that a portion of the operating portion 10, that is,~ portion of a cross­

shaped key having depressing-portions 12, is exposed through this hole 

21 for the operating portion~ The operating portion 10 has a peripheral 

flange portion 13 formed around it. The flange portion 13 is stopped at 

the open end of the operating portion 10, thereby preventing the 

operating portion 10 from being detached from the housing 20. By 

tilting this cross-shaped key in any direction, the operator applies a 

depressive pressure within the housing 20, thereby inputting a certain 

command to the video game machine 100. It should be appreciated 

that the operating portion 10 is not limited to.360-degree operation as 

· effected by the cross-shaped key, but two-way operation may also be ·. 

applicable. 

·The elastic member 30 is formed of a resilient or flexible material, 

such as rubber. The elastic member 30 has a movable contact portion 

33 Iormed so as to protrude toward and corresponding to the 

·.depressing portion 12, and the operating section 10 rests on this 

movable contact portion 33. The movable contact portion 33 has a 

electrically conductive portion 31 opposite to a face on which the 

operating portion 10 rests; 

When the depressing portion 12 is depressed by the operator, the 

movable contact portion 33 elastically deforms, so that the electrically 

conductive portion 31 disposed on the movable contact portion 33 is 

pushed down toward the opposing electrode portion 32. · This causes 

the electrically conductive portion 31 corresponding to the depressing 

portion 12 depressed to come into contact with the electrode portion 32, 

thereby malring the electrode portion 32 conductive. 

The electrode portion 32 has a pressure-sensitive capability. More 

specifically, it has a pressure-sensitive element that may be formed of 

pressure-sensitive conductive rubber, so that the value of electrical 

resistance in the electrode portion 32 changes according to the 
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magnitude of pres~we exerted on the pressure~.~~nsitive element. 

Generally, the pre~;ll.re-sensitive element forme~ :bf pressure-sensitive 

conductive rubber exhibits the smallest resistance value when no 

pressure is applied, while its resistance value increases in proportion to 

the pressure exerted. Thus, the electrode portion 32 outputs the largest 

signal (voltage) when no pressure is exerted, while the output signal 

decreases in an analog fashion as the applied pressure increases. 

The movable contact portion 33 is designed to return to its 

original position when the pressure exerted on the depressing portion 

12 is released. 

It should be appreciated that the elastic member 30 may be 

formed integrally with the operating portion 10. 

The stopper portion 40 functions as a pivotal support when·the 

operating portion 10 is manipulated. A tip of the stopper portion 40 is 

always in contact with the bottom of the operating portion 10. In the 

present embodiment, the tip of the stopper portion 40 is of dome or 

convex structure, while a dent 11 of concave. shape is.disposed in the 

bottom of the operating portion 10 so that it matches the dome. 

The stopper 40 has leg portions 41. The leg portions 41 open 

when depressive pressure is applied by the operating portion 10, and, 

when the depressive pressure is released, act to restore the operating 

portion 10 to its initial state, or push it up back to its original position, 

due.to its self-restoring force that attempts to close the leg portion. 

More specifically, when depressive pressure is applied to the 

depressing portion 12, the operating portion 10 is pushed down, where 

the resulting resilient or repelling force of the leg portions 41 causes the 

operating portion 10 to move down smoothly. Thus, even when the 

operator exerts an excessive force to the depressing portion 12, the 

situation that may cause changes, such as wear and damage, to other 

members of the manipulating device 1 can be avoided, while smooth 

and accurate movement (fine adjustment) of the operating portion 10 

can be achieved. 
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On the plate 50 are-placed the elastic-member 30,·stopper portion 

40, and so forth, and the electrode portion 32 having the afore­

described pressure-sensitive capability is arranged in place 

corresponding to the movable contact portion 33. Circuitry (electronic 

circuitry} including this electrode portion 32. may be provided on a · 

sheet-like sheet member 60 and then placed on the.plate 50. The plate 

50 hasa groove 51, where the ends of the leg portions 41 are fitted 

therein. The groove 51 serves to prevent misalignment of the stopper 

portion 40. The electrode 32 becomes conductive as it is brought into 

contact with the electrically conductive portion 31, thereby closing the 

circuit. 

Next, how to operate the manipulating device 1 is described. 

When any of the depressing portions 12 (cross-shaped key) exposed 

from the housing 20 is depressed by the operator~ "the movable contact 

33 of the elastic member 30 corresponding to that depressing portion 

·. 12 .bows downward against the elastic force of the elastic member 30, 

and the operating portion 10,·as·a whole, also bows downward against 

the~;tesilientforce of the leg portions 41 of the stopper portion 40. At 

•·that moment, the leg portions 41 open in the groove 51. 

Because the dent 11 is in contact with the stopper portion 40, 

when any of the depressing portions 12 is. depressed, the operating 

portion 10 tilts toward the.depressed portion, as pivotally supported by 

that contact point or a contact point between the flange 13 and housing 

20. Then, the protruding movable contact portion 33 is pushed down, 

bringing the electrically conductive portion 31 attached at the bottom of 

the movable contact portion 33 into contact with the electrode portion 

32 to make the electrode portion 32 conductive. This causes a 

predetermined circuit to close, thereby sending a signal to the video 

game machine 100. 

When neighboring depressing portions 12 are depressed 

simultaneously, two adjacent electrodes 32 become conductive, so that 

a signal indicative of that state is sent to the video game machine 100. 
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In that case, an actj_gn or movement in a diagonal direction, for example, 
l:-··:"·:.~ . 

is performed on :th'g "display apparatus. ··• 

In the present embodiment, the electrode portion 32 is shorted by 

the electrically conductive portion 31, although any signal may be 

generated as the electrically conductive portion 31 is brought into 

contact with the electrode portion 32 or any signal may be stopped. 

The convex. or dome portion at the tip of the stopper portion 40 . 

and the dent or concave portion 11 should preferably be mated with 

some play. Especially, if the dome portion at the tip of the stopper 

portion 40 assumes a convex spherical or curved surface and the dent 

portion 11 assumes a concave spherical or curved surface having a 

curvature (R) slightly greater than that of the dome portion, then the 

operating portion 10 and stopper portion 40 are nearly in point contact 

with each other, so that the operating portion 10 may be actuated 

smoothly. Thus, the feel of operation when the depressing portion 12 is 

depressed may be enhanced, while conveniently absorbing 

manufacturing tolerances .. 

When the depressive pressure is no longer applied to the 

depressing portion 12, the leg portions 41 close due to the elastic force 

of the movable contact portion 33 and the resilient force of the legs 41, 

so that the operating portion 10 returns to its predetermined position. 

At that moment, the electrically conductive portion 31 and electrode 

portion· 32 are removed from each other, so that the circuit is opened. 

As a result, the video game machine 100 recognizes that the depressive 

pressure applied to the depressing portion 12 is released. 

When a force is applied equally to each of the depressing portions 

12 directly above the operating portion 10, the operating portion 10 

moves down without tilting; in this case, it bows downward to the 

extent that the leg portions 41 of the stopper portion 40 are fully opened. 

Thus, the length of the legs, its inclination angle with no pressure 

applied, and so forth may be adjusted so that the movable contact 

portions 33 that are not adjacent to each other do not become 

simultaneously conductive as the operating portion is. moved down. 
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The electrode portion 32 has the pressure-sensitive capability to 

detect the pressure; however, because the depressive pressure is 

restricted by the resilient force of the stopper portion 40 as described 

above, potential damage resulting from an excessive depressive force 

can be prevented. Furthermore, the resilient force of the sfopper 40 

acts appropriately to make manipulation of a character or characters on 

the display apparatus smoother and enable operation in an analog 

fashion, thereby adding a greater sense of involvement to thegame play. 

It should be appreciated that in the present embodiment, the · 

video game machine 100 and manipulating device 1 are detachable, 

although the manipulating device 1 may be integrally built into a 

display-equipped game machine, such· as hand-held gaming device. 

The present invention is not limited to manipulating devices or 

controllers of video game machines as in the present embodiment, but 

.: may be applicable to manipulating devices or controllers used to· 

manipulate television sets~ video tape recorders, music players, and so 

forth, and·also to manipulating devices or controllers for use with all-in­

one entertainment systems. 

· Although the present embodiment has been described and 

·illustrated above, it is, of course, understood that the manipulating . 

device of the present invention is by way of example only and various 

modifications and improvements can be made by those of skill in the art 

without departing from the scope of the present invention~ 

What is claimed is: 
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1. A manipulating device for an entertainment system, comprising: · 

an operating member that can tilt in a certain direction when 

depressed by an operator; and 

a pivotally supporting member for supporting said operating 

portion; 

said operating member and said pivotally supporting member 

contained in a housing, 

wherein when depressive pressure from said operating member is 

released, said pivotally supporting member pushes saia operating 

member to restore it to its initial state. 

2. The manipulating device according to claim 1, wherein said pivotally 

. supporting member is formed so that when depressive pressure is 

applied to said operating member, a force. opposirig said depressive 

pressure is applied to said operating.:member. 

3. The manipulating device according to claim 1, wherein said operating 

member has a dent into which an end of said pivotally supporting 

member is fitted to hold said operating member in a predetermined 

position. 

4. The manipulating device according to claim 3, wherein a tip of said 

pivotally supporting member is formed in the shape of convex curved · 

surface, and said dent is formed in the shape of concave curved surface 

so as to mate said convex curved surface, wherein said operating 

member tilts over said pivotally supporting member in a certain 

direction as said dent slides on the tip of said supporting pivotally 

· supporting member. 

5. The manipulating device according to claim 4, wherein said operating 

member has a depressing portion for applying said depressive pressure; 

I lllllll llllll lllll lllll II llll 
* C L M S * 
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an electrically conductive portion formed· corresponding to said 

depressing portion and· opposite to a surface to which the depressive 

pressure is applied; and an electrode portion for making said electrically 

conductive portion either conductive or nonconductive depending on 

the tilt when the operating member is tilted by the· depressive pressure. 

6. The manipulating device according to claim 5, wherein said electrode 

portion is a pressure-sensitive element. 

7. The manipulating device according to claim 6, wherein said 

depressing portions are provided in pair, and said dent is located in the 

middle of the pair of said depressing portions. 

8. The manipulating device according to claim 5, wherein said 

electrically conductive portion is disposed on a movable contact member, 

said movable contact member isolating, by an elastic force, the 

electrically conductive portion and electrode portion that oppose.each 

other, wherein when the movable contact member corresponding to said 

depressing portion is depressed by tilting of said operating member,' 

said electrode portion-becomes conductive. 

9. The manipulating device according to claims 1through8, wherein 

said pivotally supporting member has leg portions, said leg portions 

opening when depressive pressure is applied to said operating portion, 

and wherein the restoring force that attempts to close the opened leg 

portions pushes up said operating portion back to its initial position. 

10. The manipulating device according to claim 9, wherein said pivotally 

supporting member is placed on a substrate, and said leg. portions are 

disposed so as to open in a groove provided in said substrate. 

11. An entertainment system having the manipulating device according 

to any preceding claims 1 through 8, said manipulating device having 

11111111111111 1111111111111111 
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the capability of generating a signal in response to an operation of said 
..• .;:;· _; .• ::~: :. ! : ~\f ;;_:.·_;.: 

operating portion, wherein a predetermined operation is performed 

according to said signal. 

11111111111111 11111 1111111 1111 
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