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TITLE OF THE INVENTION 

Actuating Device f~r Game Machine 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to an actuating device used in a game machine employing 

· a display uni.t of, f<?r exampl~. a television receiver. ·More particularly, it relates to an 

actuating device for a game machine having an actuating portion for controlling 
. . . . . . . 

various operations, such as those of rotating a display character on a display screen, 

continuously changing the movement speed or deforming the display ch~cter. 

Description of the Related Art 

Conventionally, a game machine employing a television receiver has a main 
. . . 

body unit of the game machine, connected to a television receiver used as a display. 

device, and an actuating ~_evice for controlling a display character connected via a 

connection cable to the main body unit of the game machine and which is displayed 

on the display screen of the television receiver. 

The main body unit of the game machine has, enclosed therein, a disc driving. 

portion for reproducing an optical disc as a recording medium canying a game 

program and a picture processing device for displaying on the screen of the television 

receiver a display character along with the background picture in accordance with a 

game program recorded on the optical disc. 

On the actuating device, connected o the main body unit of the game_. machine, 
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there are arranged plural actuators. The user actuates these actuators 

to input the command information concerning the operation of the display characters 

displayed on the display screen of the television receiver to control the movement 

direction of ~e display ~haracter ~epemding on the co~and information. 

The ~-c~ting device used in this type of the game machine is held by hand or 

finger during use. On one side and on the opposite side ofthe·main body unit, there 

are arranged a direction command actuating· unit having a· cross-shaped or circular 
. . . . . .· ... . . .. 

direction indicating operating button and a function setting executing unit having 

plural function setting executing buttons for setting the operating function of the 

display character or executing its operation. The direction command actuating unit 

includes four switches having actuators which are arranged orthogonally relative to 
. . 

one another and which are brought info and out of contact with the contact. ·These 

switches are selectively turned on and _qff by the cross-shaped or circular direction 

command actuators for moving the display. character. For example, the display 

character is digitally moved in the direction along which is arrayed the one of the four 

switches that is turned on. The function setting executing unit includes switches in 

association with the plural function setting actuators so that the function of the display 

character allocated to each button is set or the function proper to. the display character 

is executed. 

The direction command actuator of the actuating device is configured so that 

the one of the four switches arranged in the mutually perpendicular directipns gives 
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a command signal of moving the display character in the direction along which is 

~ayed the switch turned on, so that it is not possible to give the command 

information of rotating and simultaneously advancing the display character or 

changing its l~e of-sight· The r~&ult is that it becoIµes _difficult to construct the game 

program employing the display character performing diversified. operations. 

On the other hand, since switches co·nstituting the direction command actl.iating 

Unit s~ply_is t:uz:n~d on and off~y ac~atio~_f th~ 9ll"ec~o_n command~~tl!ator_to give 

the command information controlling the movement of the d~splay character, the 

movement of the display character becomes intermittent such that a series of 

continuous movements cannot be executed. 

There has been proposed an actuating deviGe having an actuating unit wh~ch 

renders it possible to input a commancf signal for moving and simultaneously rotating 

the display character, moving the display character as its speed is varied or changing 

its configurations. 

This type of the actuating device is described in the Japanese Laying-open 

Publication H-7-88252. 

There is provided in an actuator adapted to be thrust and simultaneously rotated 

in the actuating unit adapted for rotating a display character or changing its 

configuration. This type of the actuator is gripped or thrust by hand or finger. 

The actuator for actuating the direction command actuator is also thrust by 

being thrust by hand or finger. 
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The actuator of the actuating device for the game machine is frequently acted 

on during execution of the game program. Moreover, the actuating unit is used for 

prolonged time. 

SUMMARY OF THE INVENTION 

It is theref?re an object of the present iJ:i.vention to provide an actuating unit for 

the game machine which "can ~ve an optimum operating feeling to the actuation of the 

actuato~ ~~ted on Jrc;quent}y. . . . 

It is another object of the present invention to provide an actuating unit for the 

game machine ·in which the user is not fatigued in hand or finger or even on prolonged 

use of the unit. 

It is still another obj~ct of the present invention to provide an actuating device 

. for a game machine which affords an agreeable use feeling and which is high in 

reliability. 

It is yet another object of the present invention to provide an actuating device 

for a game machine which enables the game to be executed with highly vivid play 

feeling. 

· For accomplishing the above objects, an actuating device for a game machine 

includes first and second grips protruded from one side of each end of the main body 

unit of the device. On one and the opposite ends of the main body unit are provided 

first and second actuating units. Each of the first and second actuating units is 

provided with plural thrusting actuators projected to the upper surface side of the main 

1~11tiii1~r · 
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body unit and with plural signal input elements thrust by these thrusting acttiators. 

The actuating device also includes third and fourth actuating units arranged 

facing each other on the proximal ends of the first and second grips and which are 

. provide9. with signal ~put temrinals actuated by the thrusting actuators. These. third 

and fourth actuating units can be actuated by thumb fingers of both hands of the user 

· holding the first and second grip·s. 

The third and fourth actuating units including. ·the signal input terminals 
. . . . . •. . . . . . .·. . .. . .. 

actuated by the rotation actuators input to the main body unit of the device command 

signals enabling rotation and translation simultaneously of the display character 

displayed on the s9reen, movement of the display character with varying speed or 

change of the configuration. 

In the present actuating device'for the game machine, each rotation actuator 

includes a main actuator body portion of a synthetic resin connected to an associated 

actuating unit and a top portion of a flexible material swollen-out at its distal end and 

which is formed as-one with the main actuator body portion. Since the top portion 

contacted with the hand or finger has its distal end swollen-out and is formed of a 

flexible material, an optimum contact feeling can be realized to improv:e use feeling. 

There is enclosed in the actuating device of the present invention a vibration-

imparting unit which imparts vibrations to the user during operation to execute a game 

with a vivid play feeling. This vibration-imparting unit is provided in the first and 

second grips and is made up of a driving motor and an eccentric member mounted on 

THIS SHEET ·HAS BEEN 
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a driving shaft of the motor. The vibration-imparting unit has different vibration-

imparting states to realize a more vivid play feeling in executing a game. 

In the actuating device for the game machine according to the present invention, 

·since th~ top po~on ·of the rotati.on · ~ctuator fo~ ~nte~g a comm~d .signal in 

. exec1,1ting the game.prograffi, cont.acted by the hand or finger of:the user, is formed of 

a flexi.ble· material and is swollen out at its distal lend, ·optimum contact feeling may 

be realized to improve the ~e fee~ing. .. . . ... . .... . ... 

Since the main actuator body portion and the top portion ma"king up the rotation 

actuator is formed by two-color molding, the main actuator body portion and the top 

portion can be positively unified to each other to assure high operational reliability of 

the actuating unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. I is a perspective view showing an actuating device for a game machine. 

Fig.2 is a plan view showing the actuating device shown in Fig. l. 

Fig.3 is a back-side view thereof 

Fig.4 is front view thereof 

Fig.5 is a right-hand side view thereof 

Fig.6 is a left-hand s~de view thereof 

Fig.7 is a perspective view showing the use state thereof. 

Fig. 8 is a side view showing the state of using the actuating device for the game 

machine mounted n a mounting surface. 
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Fig.9 is a perspective view showing essential portions of a first actuating unit. 

Fig.10 is a partial cross-sectional view showing the first actuating unit. 

Fig.11 is a cross-sectional showing the state in which first to fourth thrusting 

actuators ofthe first a~1l:Jating unjt. 

Fig.12 is a cross-sectional view shoyving the state in which a second actuato~ of 

the first actuating unit is being thrust. · 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
.. • .. · 

Referring to the d.rawmgs, an actuating device for a game machine according 

to the present invention will be explained in detail. 

The actuating device f<?r the game machine is connected to a main body unit of 

the game machine _hav~g enclosed therein a disc driving unit for reproducing an 

optical disc as a recording medium carrying a recorded game program and a picture 

processing device for displaying a display character along with the background on a 

screen of the television receiver in accordance with a game program recorded on the 

optical disc. 

An actuating device 1 for the _game machine according to the present invention 

includes a main body unit 4 made up of an upper half2 and a lower half 3 abutted and 

coiiri.ected to each other by fasteners, such as set screws, as shown in Fig. I. From one 

side of ends of the main body unit 4 are protruded a first grip "5 and a second grip 6 

which are held by left and right palms when the device l is connected to the main body 

unit of the game machine for executing the game. There first and second grips 5, 6 are 
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protruded towards the lower side of the main body unit 4 as they are flared and spaced 

apart from each other towards their distal ends, as shown in, Figs.2 to 4. For enabling 

prolonged gripping of the first and second grips 5, 6, these grips are tapered from the 

conne~ting side_s t<? the main bo~y ~t 4 towards the distal ends, while being arcuately 

contoured in peripheral surface.s 8I.J.d at the distal ends, as shown.in Figs.2, 5 and 6. 

On one end of the main body unit 4 is provided a first actuarin:_g unit 9, having 
. ' . ~ :· . . . .. . . . . . . - . . . . '· ... . . . 

first to fourth thrusting actuators Sa, Sb, Sc, Sd protruded on the upper surface side of 

the main body unit 4, as shown in Figs. I and 2. The first to fourth thrusting actuators 

8a to Sd making up the first actuating unit 9 are formed as-one with a rotary actuating 

member I 0 having its center portion supported: for rotation and are arraye~ in_ mutually 

perpendicular directions about the center of rotation of the rotary actuating member 

10. That is, the first actuating unit 9 is provided with switch elements as signal 

inputting elements in association with the first to fourth thrusting actuators 8a to 8d. 

The first actuating unit 9, operating as a direction command controller for controlling 

the movement of the display character. By selectively thrusting the first to fourth 

thrusting actuators 8a to Sd to turn the switches associated with these thrusting 

actuators 8a to 8d on and off, the display character is moved in the arraying direction 

of the thrustingly actuated thrusting actuators 8a to 8d. 

On the opposite side of the main body unit 4 is arranged a second actuating unit 

12 having first to fourth thrusting actuators Ila, lib, llc, lld protruded.from the 
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main body unit 4 and which are arranged in mutually perpendicular directions, as 

shown in Figs. I and 2. These first to fourth thrusting actuators 1 la to 1 ld are formed 

as independent members and signal inputting elements, not shown, are provided in 

association with the thrusting actuators I la to I Id. The second a:ctuating unit" 12 

. ope~~te~ as a. func.tion setting executing unit for sett.ing the :l;Unctions of the display. 

character·allocated to the thrusting actti.ators l la·to ·lid or executing the :functions 
. . . 

owned by the display character by .turn,ing the switches associated with the first to .· :• ·.· . . . . . . . . . ·. 

fourth thrusting actuators I la to l ld_ on and off. 

The actuating device 1 according to the present invention includes third and 

fourth actuators 14, 15 mount~d facing each other on the comers of the proximal ends 

of the first and second grips 5, 6 connecting to the main. body unit 4, as .s_hown in 

Figs.I and 2. These third and fourth ~actuators 14, 15 are provided with a rotation 

actuator 16 rotatable through 360° about an actuating shaft as center and a signal 

inputting element, such as a variable resistance element, actuated by ·this rotation 

actuator 16. Specifically, the rotation actuator 16 is mounted at the distal end of an 

actuating shaft, mounted under the bias of a biasing member for restoration thereof to 

a neutral position, and is rotated through 360 ° about the center of rotation of the 

actuating shaft as the center of rotation. These third and fourth actuators 14, 15 are 

used an actuating unit which, by rotating the rotation actuator.16, issues a command 

signal for realizing analog movements, such as rotating and simultaneously moving t~e 

display character, moving the display character with a variable speed, or v;:uying its 
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configurations. 

On left and right side ends on the front side of the main body unit 4 opposite to 

its back side provided with the first and second grips 5, 6 are arranged fifth and sixth 

-~ctuating ~ts 17, 18. These fi~ and si~th actuating writs 17, 18 are provided with 

first and sec_ond thrusting actuators l9a, 19b and 2.0a, .20b, respectiv~ly, as shown in . . 

· Fig.4. These thnisting actuators 19a, 19b and 20a~ 20b ~provided with assodated 
. . 

switching elements. The fifth and sixth actuating writs 17, 18 operate as ·function 
.· . . .. -;.:", -~:: ... ~. ~ .. '.ii ~-· -~· . ~- .. . . . 

setting executing units for setting the functions of the display character allocated to the. 
. . 

thrusting actuators l 9a, l 9b and 20a, 20b or executing the functions owned by the 

display character by turning on switches, not shown, associated with the first and 

second thrusting actuators 19a, 19b and 20a, 20b. 

Between the first actuating unif9 and the second actuating writ 12 on the upper 

surface of the main body unit 4, there are provided, side-by-side, a start switch 22 for 

commanding the start of a game and a selection switch 23 for selecting relative facility 

or difficulty when starting a game, as shown in Figs. I and 2. On the other hand, there 

are provided, between the third actuating unit 14 and the fourth actuating unit 15 on 

the upper surface of the main.body unit 4, a mode selection switch 24 for selecting the 

operating mode of the third and fourth actuating units 14, 15 and a display unit 25 for 

displaying the state of the operating modes of the third and fourth actuating units 14, 

15. The display unit 25 is constituted by a light emitting element, such as LED. By the 

changeover operation of the mode selection switch 24, an operating mode en~bling the 
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inputting of a command signal from the third and fourth actuating units 14, 15 or an 

operating mode inhibiting the inputting of the command signal from the third and 

fourth actuating units 14, 15 is selected, while the command signal from the third and 

fourth actuating units 14, 15 -is enabled to be entered and the ~perating mode is 

. s~lected which has made. a switching between the function of the first to. fourth. 

thrusting actuators Ha to 1 ld of the second actuatirig unit 12 and the function-of the 

first anc;l second thrusting actuators 19a, 19b and 20a, 20b of the .fifth and sixth . . . . . . . . .. . . .· .. 

actuating units 17, 18. The display unit 25 is turned on and off depending on the state 

of these operating modes, while switching is made of the display light. 

On the lower side of the main bo~y unit 4 are formed engagement recesses 26, 

27 in which portions of hands or fing~~s Rf, _Lf are ~ngaged when the first grip 5 and 

the second grip 6 are gripped by the lfands or fingers Rf, Lf, as shown in Figs.5 to 8. 

These engagement recesses 26, 27 are formed as smoothly curved reentrant recesses, 

as shown in Figs.5 and 6. 

On the front side of the main body unit 4 are formed depending finger supports 

28, 29, in association with the engagement recesses 26, 27, as shown in Figs.5 and 6. 

Specifically, these finger supports 28, 29 are protuberantly formed from the lower ends 

of protrusions 31, 32 on both.ends on the front surface of the main body unit 4 where 

the fifth and sixth actuating units 17, 18 are formed. 

In the actuating device of the present invention, in which the first and second 

grips 5, 6 are protuberantly provided on the main body unit _4, as describ~d above, 
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these first and second grips 5, 6 are held in a wrapping fashion by both palms of the 

hands, as shown in Fig.7, so that there is no necessity of holding the main body unit 

4 by fingers, such that the actuating device 1 an be held in a state in which up to a 

maximum of ten and at l~ast_ six: finger~ ~an be moved freely. If, for exan;iple, the first 

.and second grips S, 6 ~e held.in a wrapping fashion by both_palms. of the hands, as .. 

shown in Fig.7, thumb fingers. Rfl, Lfl of both hands can he extended over the 

rotation actuators 16 of the third and fourth actuating units 14, 15, over the first ~o 
. . . . . . . . . . . . . . . ... ·.. . . 

fourth thrusting actuators 8a to 8d of the first actuating unit 9 and over the first to 

fourth thrusting actuators 1 la to 11 d of the second actuating unit 12 to permit selective 

thrusting of the rotation actuators 16 and the thrusting actuators 8a to 8d and I la to 

11 d. In particular, since the rotation actuators 16 of the third and fourth act1.:1a~ing units 

14, 15 are arranged facing each other on the proximal ends of the 

first and second grips 5, 6 corresponding to the connecting portions to the main body 

unit 4, the rotation actuators 16 are closest to the thumb fingers Rfl, Lfl of both hands 

when the first and second grips 5, 6 are gripped by the hands, so that the rotation 

actuators 16 can be easily rotated by both thumb fingers Rfl, Lfl. 

Also, when the first and second grips 5, 6 are gripped in a wrapping fashion by 

both palms of the hands, as shown in Fig.7, index fingers Rf2, Lf2 and middle fingers 

Rf3, Lf3 of both hands can be extended to such positions as to enable selective 

thrusting of the first and second thrusting actuators 19a, 19b, 20a, 20b of the fifth and 

sixth actuating units 17, 18. 

lf flfiiliiflf 
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When the actuating device 1 is gripped by hands or fingers, finger supports 28, 

29 can be held as the first and second grips 5, 6 are wrapped in the pahns of the hands, 

while fourth fingers Rf4, Lf4 of both hands and/or little fingers Rf5, Lf5 are engaged 

in the engage.ment recesses 26, 27, so that the main body unit 4 can be held at fixed 
. . . . . . 

positions relative to the fi,ngers of the hands 9f the user. That is, the fingers can. be 

col}"ectly positioned in association with the first to sixth actuating units 9, 12; 14, 15, 

17 and 18, thus realizing ieli~ble ac~tion .. 
= . ··• , . :. • • -~ • ~ . . , •. • .. ... • . . • • - ': ...... . .. ..... -

The actuating device 1 according to the present invention can also be set on a 

planar setting surface S, such as a table, as shown in Fig.8. If the actuating device 1 

is set on the setting surface S, with the distal en~s of the first and second grips 5, 6 and 

those of the :finger supports 28, 29 as supports, the actuating surfaces of the first to . . 

fourth thrusting actuators 8a to 8d of the first actuating unit 9, the first to fourth 

thrusting actuators lla to 1 ld of the second actuating unit 12 and the rotation 

actuators 16 of the third and fourth actuating units 14, 15 are substantially parallel to 

the setting surface S, as shown in Fig.8. Thus, the actuating device 1 of the present 

invention can be set on the planar setting surface S and the hands placed on the setting 

surface S, with the first and second grips 5, 6 being supported by the palms to actuate 

the first to sixth actuating units 9, 12, 14, 15, 17 and 18. 

The first actuating unit 9 of the actUating device 1 according to the present 

invention is explained in further detail. Referring to Figs.I, 9 and 10, the first to fourth 

thrusting actuators 8a to 8d are protuberantly formed on the rotary actuating member 
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l 0 within the substantially cross-shaped recess 30 on one end side on the upper surface 

of the main body unit 4. On the upper and lower and left and right ends of the cross-

shaped recess 30 are provided direction indicators 31a,31 b, 31 c, 31 d towards the inner 

sides of which f'?ur apertures 32 are formed in mutually perpendicular ~irections for 

allowing the first to f9mth thrusting actuators ~a to 8d to be protrµded from the upper 

surface sid~ of the main body unit 4, ,:espectively. The center area surrounded by these 
. . 

apertures 32 is formed as~ central supporting projection 33 for support4J.g the center 
, . • ~. . . •. •• ••.... · :·· •. '· •· •• ··. :··-······'~'.-~ .. •·! .... ~.--- •...•• ·.··.·r . 

portion on the upper surface side of.the main body unit 4, as shown in Fig.10. This 

central supporting projection 33 is formed as-one with the upper inner surface of the 

main body unit 4. The central supporting projection 33 is faced by.an elastic member 

35 having four movable contacts 34 thrust by the first to fourth thrusting actuators 8a 
. . . 

to 8d. At a center position of the elastic member 35 is held a spherically-shaped 

fulcrum member 36, such as a steel ball, adapted for supporting the center on the low 

surface side of the rotary actuating member 10. The elastic member 35 is faced by a 

circuit substrate 38 including four stationary contacts 37 adapted for being contacted 

with and disengaged from the movable contacts 34. 

The rotary actuatirig member I 0 constituting the first actuating unit 9 is made 

up of a circular-shaped base 39, first to fourth thrusting actuators 8a to 8d formed as-

one with the upper part of the base 39, a spherically-shaped first recess 41 in the lower 

surface of the center portion of the base 39, adapted for engaging in the spherical 

surface of a spherically-shaped fulcrum member 36, a spherically-shaped·second 
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recess 42 in the upper center surface portion of the base 39 adapted for engaging with 

the central supporting projection 33 and a contact guide 43 protuberantly formed on 

the lower side of the base 39 for thrusting the back surface of the movable contacts 34 

of the elastic member 35, as shown in Figs.9and10. The four first to fourth thrusting 

ac~ators 8a_to 8d formed as-one wi~ the rotary actuating ~ember ~o. are formed on . 

the upper side of the base 39 so that the thrusting actuators 8a to 8d are tapered in a 
. . . . 

direction towards an imaginary converging point and so that the thru$ting actuators 
0 ; 0.. 0 : ~ 0 ,. 0 •• 0 • 0 Mi.; .: .. 0 "•• '• • o, : 0 •' 0 0 _;,,, 0 0 0 '~ ... • 

8a to 8d are increased in thickness in a direction from the center towards the. QUter 

ends, as shown in Fig.9. The thrusting actuators 8a to 8d are protruded via apertures 

32 from the upper surface of the main body unit 4, as shown in Fig.9. 

The elastic member 35 is sandwiched between a circuit substrate 38 and the 

rotary actuating member 10 and is provided with a number of movable contacts 34, 

such as ruber contacts, corresponding to the number of the first- to fourth thrusting 

actuators 8a to 8d. . 

A fulcrum member 36 is spherically-shaped and is arranged at a mid portion of 

the rotary actuating member 10 in register with the central supporting projection 33. · 

The fulcrum member 36 is engaged in a first recess 41 formed at the center of the 

rotary actuating member 10. 

If the rotary actuating member 10 is arranged on the main body unit 4, the first 

to fourth thrusting actuators 8a to 8d are arranged radially, about the central supporting 

projection 33 as center, and are progressively increased in height from the imaginary 
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converging side ends towards the opposite outer ends. The result is that, when the 

finger is set at the center portion of the recess 30 surrounded by the first to fourth 

thrusting actuators 8a to 8d, the relative position can be easily discriminated by the 

tactile feeling.a~ ~e end of~e finger, due to the step difference between ~e c~nter 

portion and the first t<;> fourth ~ting act_uatc:>rs 8a to 8d, such ~at, .~hen tp.e :fµig~ 

eµd is shifted for switch actuation from the center towards the outer side of the rece~s 

30, whl~h of the first to fo~ thfusting actuators 8~ to 8d is being thrust can be easily 
. ... . . ·, . . .. . .--· ..... · 

discriminated based solely on the t~ctile feeling. 

The rotary actuating member l 0, formed as-one with the first to fourth thrusting 

actuators 8a to 8d, are formed by molding a synthetic resin material of a relatively high 

toughness. The result is that the first to fourth thrusting actuators 8a to 8d of increased 

toughness are thrust by the hand or finger such that the operational feeling is not 

optimum. 

Thus, a top layer 7 formed of a soft flexible material is formed as-one with the 

upper surfaces of the first to fourth thrusting actuators 8a to 8d acted on by the hand 

or finger, as shown in Figs.10 and 11. The top layer 7 is formed of a material 

exhibiting rubber-like elasticity. The top layer 7 is molded in two colors and formed 

as-one with the first to fourth thrusting actuators 8a to 8d. The top layer 7 is slightly 

swollen out at the mid portion for improving the tactile feeling. 

Since the top layer 7 of a soft flexible material is provided on the first to fourth 

thrusting actuators 8a to 8d, it is possible to relieve the impact otherwise applied to the 
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hand or finger on thrusting actuation thus improving the operational feeling on 

· . actuation with the hand or finger·. Since the elastomer of the top layer 7 has large 

friction, it operates for inhibiting the slip of the hand or finger on thrusting actuation 
•. . 

of the fir~t ~o. fourth thrustin.g actuators 8a to 8d. 

If, in the above-described first actuating unit 9, none of the . first to fourth 
.. .. . . . . . . . . . . . . . 

thrusting actuator~ 8~ to 8d·is ac~ted, tb:e.rotary.actuatingmember 10 is uplifted by 

the contact guide 43, under the "bias of the elastic m:ember 35, as shown in Fig.11, with 
. . . . . . . . . . ~ . . . . : . ..:. . .. '· . . . . 

the central supporting projection 33 engaging in the spherically-shaped second recess 

42 of the rotary actuating member 10. Simultaneously, the peripheral end of the 

circular-shaped base 39 is retained by the end of the aperture 32, the rotary actuating 

member I 0 being then retained in an initial position, with the first to fourth thrusting 

actuators 8a to 8d being projected to outside or on the upper surface side of the main 

body unit 4. 

· If, with the first to fourth thrusting actuators 8a to 8d in the initial position, the 

third thrusting actuators 8c is thrust in the. direction indicated by arrow A or B in 

F ig.12, the rotary actuating member l 0 is rotated in the direction indicated by arrow 

Rl or towards right in Fig.12. Thus, the third thrusting actuators 8c thrusts the elastic 

member 35 downwards. If the third thrusting actuators 8c is thrust further, the rotary 

actuating member I 0 is rotated in the direction indicated by arrow Rl in Fig.13, about 

the fulcrum member 36 

as the center of rotatio.n, until the movable contacts 34 are contacted .with the 
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stationary contacts 37 to establish the electrical connection. 

If the thrusting on the third thrusting actuator 8c is relinquished, the first recess 

41, kept in spherical surface contact with the fulcrum member 36, is moved away from 

the fulcrum member 36, under the bias of the elastic member 35. That is, the third 
. . . . 

~ting actuator .8c is rotated in the _d~ection .4J.dicated by m;row ~ in Fig.13 to 

separate the movable contacts 34 from the stationary contacts 37. If the third thrusting 

actuator 8c is rotated fl1rther in the direction indicated by arrow R2 in Fig.13 .until the 
. . . . . . . . 

central supporting projection 33 is engaged in the second recess 42, the rota.ty 

actuating member I 0 is reset to the initial position showri in Fig.11. 

On the other hand, if the first thrusting actuators 8a is thrust in the direction 

indicated by arrow C in Fig.IO towards the front side of the main body unit 4, the 

elastic member 3 5 is deformed against 'the force of elasticity. Thus, the first thrusting 

actuators 8a is moved in the direction indicated by arrow C in Fig. I 0, as the first recess 

41 is rotated on the·spherical surface of the fulcrum member 36, so that the movable 

contacts 34 are contacted with the stationary contacts 3 7 by way of switching. 

The movable contacts 34 and the stationary contacts 37 make up a switch 

element, which is turned on and off by the contacts 34, 37 being in or out of contact 

with each other, in order to permit the inputting of a designating signal of moving the 

display character. 

Since the operational fulcrum point for the first to fourth thrusting actuators 8a 

to 8d of the first actuating unit 9 is constituted by relative engagement bet_ween the 
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spherically-shaped fulcrum member 36 and the spherically-shaped first ·recess 41, 

relative contact between the spherical surfaces can be exploited to change the str.oke 

of the rotary ~ctuating member 10 to perform the switching operation. In addition, 

since the thrusting actuators 8a to and are discretely provided on the main b~dy unit 

4, there is n9 limitati~n to the thrust~g ~~ction of the first t<? fo~ thrusting. 

actuators 8a t~ 8d, so that a smooth o~directional s.witchµig <;>Pe.ration can be 

realized, thus improving operability by preve~tion or°spo~adic movements._ deviation. 
. . 

of the center position or distortion of the rotary actuating member 10 . 
. . 

The second actuating unit 12 of the actuating device 1 of the present invention 

is explained in :further detail. The second actuating unit 12 has a substantially cross-

shaped recess 51 towards the opposite side end on the upper surface of the main body 

unit 4, and apertures 52 in upper and lower and lest and right ends of the recess 51, as 

shown in Figs. I and 2. The second· actuating unit 12 is constituted by first to fourth 

thrusting actuators 1 la to 1 ld arranged on the main body unit 4 so that distal ends of 

the thrusting actuators are protruded towards the upper surface side of the main body 

unit 4. Within the main body unit 4 are arranged switch elements thrust by the first to 

fourth thrusting actuators 11 a to 11 d. These switch elements are turned on and off by 

thrusting actuation of the thrusting actuators 1 la to l ld to input command signals of 

setting the operational functions or executing the operation of the display character. 

On the end faces of the first to fourth thrusting actuators 11 a to 11 d are 

inscribed symbols indicating the functions of the thrusting actuators 11 a to ~ 1 d, such 
. . 
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as 0, X, o or 6.. In the present embodiment, the symbols 6., 0, :X and o are· affixed 

to the first, second, third and fourth thrusting actuators 11 a to 11 d, 

respectively. Specifically, the third, and fourth thrusting actuators 1 lc, l ld, that are 

positioned towar~s .the second grip 6 an~ hence can be acted ~n easily by the thwnb 

. finger when th~ ~eco~d grip 6 is held.by hand, .~e set to ~nter. command signals it_YES" 

.. and "NO" frequ~qtly used in_pros~cuting the game. Thus, marks 

"o" arid 11X" correspondiiig to the commands of "YES" and t'NO" are in~cribed o~ 
.. . . . 

these third ~d fowth thrusting actuators 11 c and 11 d. That is, even if the actuating 

device 1 is provided with a large number of actuators, the third and fourth thrusting 

actuators I le, I Id, used frequently, are located at easy-to operated positions, thus 

improving operability of the minimum number of the thrusting actuators required in 

prosecution of the game. 
,._ 

The first to fourth thrusting actuators lla to lld may also be designed to 

indicate the various functions by different colors. That is, the functions of the thrusting 

actuators I la to l ld may be indicated by respective different colors. 

Similarly to the first to fourth thrusting actuators 8a to 8d making up the first 

actuating unit 9, the first to fourth thrusting actuators 11 a to 11 d may be integrally 

provided on the upper sides thereof contacted by the hand or finger with atop layei: 

formed of the elastomer exhibiting rubber-like ~lasticity. This 

top layer is effective to improve contact feeling of hand or finger with the first to 

fourth thrusting actuators I la to 1 ld and hence the operability of the devic~: 
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The third and fourth actuating units 14, 15 are hereinafter explained. These 

third and fourth actuating units 14, 15 are mounted on substantially cylindrically-

shaped mounting portions 4 7, 48 at comer portions of the connecting sides of the first 

and_second grips 5, _6 to the main body unit 4 for facing each other, as-shown in Fig.I. 

_Since the third and fourth actµating units 14, .15 are. of the same. structure, .only 

. the third actuating ~t 14 is hereinafter explained. 

~e third actua~g ~t _14 has a mult~-~e<?tioi:ial iµpl!-t device 50, .~s shown in 

Fig.14. This multi-directional input device 50 has a box-shaped upper fr~e 5_1 and 
. . 

an ~ched first interlock type member 51, as shown in Fig.14. The first interlock type 

member 51 is rotatably carried by the upper frame 50 by h~ving a warped end portion 

52 engaged with a rotary shaft 54 of a first variable resistor 53a operating as a rotary 

detector secured to a lateral side 50a of the upper frame 50 and by having a lug 55 of 

the opposite side warped end portion 52 loosely fitted in an opening 56 formed in a 

lateral side 50b opposite to the lateral side 50a of the frame 50. 

At a center position of the upper frame 5 0 is arranged an actuating shaft 57 

having a saucer-like operating portion 58 on its lower end and a disc 59 at a mid 

portion. This disc 59 has an orifice 60. The upper portion of the actuating shaft 57 is 

mounted the rotation actuator 16. 

Within the upper frame 50 is arranged a second interlock type member 62 for 

extending at right angles to the actuating shaft 57. The second interlock type member 

62 has a ball 63 at its center and a pair of arms 64a, 64b extending horizon~ally with 
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respect to the ball 63. The ball 63 has a groove extending from its upper side to its 

lower side. After the actuating shaft 57 and the disc 59 are inserted into the grpove 65, 

and the orifice 60 is brought into registration with the hole 66 in the lateral side of the 

bal~ 63, the pin 67 is inserted into the hole 66 and the orifice 67. and the actuating shaft 

57 is mollij.~ed c;>n the .second interlock_ type mexp.ber.62 for rotation along the groove 

65 with the pin 67 as a supporting shaft. 

The s.econd interlock type member 62 is projected outwards from. the lateral . . . . . . . . . . . . . . . . . . 

side 50d of the upper frame 50 by a rotary shaft 54 of a ~econd variable resistor 53b 

secured to the lateral side 50c of the upper frame 50 engaging with the end of the arm 

64a and by the end of the opposite side arm 64b fitting in an elongated hole 70 formed 

in the lateral side 50d of the upper frame 50. The actuating shaft 57 is passed through 

the groove 71 of the first interlock 'type member 51 and subsequently projected 

outwards via an opening 72 formed in the upper surface of the upper frame 70. 
. . . 

The actuating shaft 57 is supported on a restoration member 73 which has a 

saucer-like operating member 58 rotatably housed in its upper surface side recess 74. 

A lower frame 75 is mounted on the lower end of the upper frame 50. On the 

upper surface of the lower frame 75 is formed a supporting wall section 77 

for vertically movably housing a flange 76 of the restoration member 73. Between the 

bottom surface of the lower frame 7 5 and the outer peripheral rim 7 8 of the restoration 

member 73 is housed a restoration spring 79 biasing the restoration member 73 

upwards. The end of the arm 64b of the second interlock type member 62.is caused· 
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to compress against the upper edge of the elongated hole 70 in the lateral side 50d of 

the upper frame. 50. The second interlock type member 62 is rotatably mounted on the 

upper frame 50 in a direction perpendicular to the first interlock type member 51 

below the first interlock type member 51. 

On the lateral side 50d of the. upper frame. 50 is moU11ted a thrust t)lpe s"Yitch 

element 80 wJ:rich is changed· over .by thrusting the spring-biased thrusting actuators 

81 against spring bias. The· thrllsting actuators 81 faces the end 82 of the arm 64b of 
. . . . . . .· .. . . . . 

the second interlock type member 62. This end 82 is projected iri the same direction 

as a mounting leg 83 provided on the lower edge of the upper frame 50 and terminals 

84 of the first and second variable resistors 53a, 53b. 

The operating state of the multi-directional input device 50 is hereinafter 
. . . 

explained. 

If the user holds the rotation actuators 16 and rotates the actuating shaft 57 in 

an optional direction, the actuating shaft 57 is rotated about the point of intersection 

of the second interlock type member 62 with the pin 67 as the center of rotation. With 

rotation of the actuating shaft 57, the first interlock type member 51 and the second 

interlock type member 62 run in rotation. The rotary shafts of the first and second 

variable resistors 53a, 53b are also run n rotatiozi to adjust res_istance values. 

The operation for automatic restoration of the actuating shaft 57 is hereinafter 

explained. 

During the neutral state in which the actuating shaft 57 is not actl,lated, the 
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actuating shaft 57 is set upright from the opening 72 in the upper surface of the upper 

frame 50, with the bottom surface of the operating member 58 compressing against the 

inner bottom surface of the restoration member 73 by the restoration spring 79. 

If the actuating·shaft 5.7 is ·tilted clockwise fro~ ~s state ~s.shown in Fig;l6, 

. the flange 85. having an. arcuate portion the radius of curvature qf. which is 

progressively increased towards outside of the operating member 58 thrusts the 

restoration member 73 .do~wards alo~g the supporting wall section 77 of the low~r 

frame 7 5 against the elasticity of the restoration spring 79. If the operating pressure 

on the actuating shaft 57 is relinquished, the neutral state shown in Fig.15 is restored, 

that is the actuating shaft 57 is restored to its upstanding state, under the boas of the 

restoration spring 79. 

The operation of the switch element 80 is explained with reference to Figs.17 

and 18. 

The actuating shaft 57 in the non-operative state is at a position shown in 

Fig.17, i~ which the end of the arm 64b of the second interlock type member 62 is 

spaced apart from the thrusting actuators 81 of the switch element 80 and the end of 

the. arm 64b compresses against the upper edge of the elongated opening 70 of the 

lateral surface 50d of the upper frame 50. If the actuating shaft 57 is thrust downwards 

from this state, the end of the arm 64b of the second interlock type member 62 is 

moved downwards, along the elongated hole 70, against the bias of the restoration 

spring 79, with the engagement point of the arm 64a with the rotary shaft.54 of the 
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first variable resistor 53a as a fulcrum point, until the end of the ann 64b is retained 

by the lower edge of the elongated opening 70 operating as a stop. At this time, the end 

of the arm 64b thrusts the thrusting actuators 81 of the switch element 80 downwards 

.to change over the state of the switch element ~O. If the a~tuating shaft ~7 ceases to 

be. thrust~ the_e~d of the arm 6_4b is res~or~d to the state ~howµ in Fig.17, against the. . . 

recoiling force of the restoration spring 79, with the end of the arm 64b being reset to 

the state ofFig.17 in which.the end of the arm compresses against the upper edge of 
. . . 

the groove 30. The switch element 80 is ll_i operation even ifthe thrusting actuators 

81 are thrust when the actuating shaft 57 has been rotated in an optional direction. 

By rotation of the rotation actuators 16 and consequent ac!Uation of the first and 

second variable resistors 53a, 53b, the third and fourth actuating units 14, 15 can issue 

the command information of continuously moving the display character, rotating and 

simultaneously advancing the display character or changing its line of sight. 

It is noted that the rotation· actuators 16 for actuating the third and fourth 

actuating units 14, 15 are provided with a main actuator body portion 86 mounted on 

the distal end of the actuating shaft 57, as shown in Figs.19 and 20. The main actuator 

body portion 86 is molded integrally from a synthetic resin material of higher 

toughness to inhibit deformation. The main actuator body portion 86 has a shank 

portion ·86a on the distal end of which an ellipsoidally-shaped head 86b is 

protuberantly formed and on the proximal end of which a tubular fitting projection 86c 

is formed so as to serve for mounting the actuating shaft 57. There is borec;l a fitting 
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hole 86d extending from the fitting projection 86c to the mid portion of the shank 

portion 86a and in which is fitted the actuating shaft 57. On the outer rim of the 

proximal end of the shank portion 86a is protuberantly formed a semi-spherically-

. s~aped fl_ange 86e. When the rotation actuators 16 are fitted on ~e a~tuating shaft 57, 

the flange 86e fits in an opening 87 formed in th~ maip. bo_dy ~t 4 to permit i;otation. 

of the rotation actuators 16 in order to cover the opening 87 and in order to guide the 

rotation ofthe rotation actuators 16, as shown in Figs.I_ and 2. 

On the upper surface side. of the head 86b, contacted by the hand _or finger, there 

is integrally formed a top layer 88 formed of a flexible material, as shown in Figs.19 

and 20. The material of the top layer 88 may be an elastomer exhibiting rubber-like 

elasticity. The top layer 88 is formed by two-color molding on the head 86b of the 

main actuator body portion 86. The upper surface side of the top layer 88 is arcuately 

formed towards above for improving the tactile feeling. 

With the rotation actuators 16, having the top layer 88 of a flexible material on 

its portion touched by hand or finger, it is possible to reduce the impact otherwise 

applied to the hand orb finger when the actuators are thrust, thus improving the 

operating feeling on acting on the actuators 16. The elastomer of the top layer 88 

operates as anti-slip in case of actuation of the rotation actuators 16. 

Since the top layer 88 is integrally formed with the main actuator body portion 

86 by two-color molding, the top layer can be positively affixed to the main actuator 

body portion 86 to prevent exfoliation on repeated thrusting operations. 

111ii111nr 
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Although the top layer 88 of a flexible material is formed for covering the outer 

periphery of the head 86b from the upper side, as shown in Fig.20, the head 86b may 

also be formed of an elastomer similar to that of the top layer 88. 

The fifth and sixth actuatirig units 17, 18, provided on the front side of the main 

bqdy unit 4, are. hereinafter explained. 

. . As for the fifth and.sixth actuating units 17; 18, the.first and second.thrusting 
. . 

actuators 19a, 19b and 20a, 20b are arranged so that the distal ends of the fifth and . . . . . . . .. . . .. . . 

sixth actuating units 17, 18 are protruded from the front side of the main· body unit 4 

via paired upper and lower parallel openings 91 formed in the front sides of the main 

body unit 4. Within the main body unit 4 are provided switch e~ements in association 

with the thrusting actuators·.19a, 19b_ and 20a, 20b._ For improvin~ the operating 

feeling, the portions of the thrusting actuators l 9a, 19b and 20a contacted by the hand 

or finger may similarly be provided with a top layer formed of elastomer. 

The actuating device 1 of the present invention is provided with vibration-

imparting units 92, 92 for imparting vibration to the user to realize more vivid play 

feeling. These vibration-imparting units 92, 92 are provided on the proximal ends of 

the first and second grips 5, 6 held by the hand pr finger of the user ·gripping the 

actuating device 1, as shown in Fig.21. These vibration-imparting units 92, 92 are 

made up of a driving motor 93 driven by driving command signals sent from the main 

body unit of the game machine and an eccentric member 95 mounted on a driving 

shaft 94 of the driving motor 93. The eccentric member 95 is constituted by·a metal 
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member of a large weight mass and a semi-circular weight 95a offset relative to the 

fitting hole 96 engaged by the driving shaft 94 and which is offse.t relative to the fitting 

hole 96. The driving motor 93 having the eccentric member 95 motlllted on the driving 

shaft 94. is mounted by having a motor housing 98 fitted in a tubular fitting .i;ecess 97 

of a rectangular c~os~-section ~orme~ on the inner side of the first grip 5, ~ shown in 

Fig.23. 

In the above-described vibration-imparting units 92, 92, the driving motor 93 
.. . ~ 

is actuated to run the eccentric member 95 in rotation so that the driving motor 93 is 

vibrated. The vibrations of the driving motor 93 are transmitted via a peripheral wall 

section 97a of the fitting recess 97 to the first grip 5 to transmit the vi~rations to the 

hand or finger holding the grip 5. 

It is noted that the driving mofors 93 of the vibration-imparting units 92, 92 

differ in power rating so that, when the vibration-imparting llllits 92, 92 are driven by 

a constant driving voltage, the driving motors differ in rotational speeds such that the 

eccentric members 95 are rotated at differential speeds to produce vibrations of 

different :frequencies. 

The actuating device I of the game machine according to the present invention 

is connected to the main body unit 4 of the game machine as shown in Fig.24. 

The actuating device I is connected to the main body unit of the game machine 

101 via a connection cord 102 pulled out from a mid portion on the front side of the 

main body unit 4. The connection cord 102 has an end connector 103 .which is 
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connected to a jack l 04 provided on a lateral surface of the main body unit 101 to 

connect the actuating device 1 to the main body unit of the game machine 101. 

It is noted that the main body unit of the game machine 101 has plural jacks 104 

to enable connectio~ thereof to plural actuating devices 1 . 

. Th~ main body uni~ of the g~e .n;iachine 101. has, enclosed therein ... a ·Pisc 

driving ·unit 105 for reproducing ~ optical disc having a game program· recorded · 

thereon, and a picture processing device for displaying the display character, al<?ng 
. . . . . . . . . 

with the background picture, on the screen of the television receiver in accordance 

with the game program recorded on the optical disc. The main body unit of the game 

machine 101 also has a reset switch 106 for resetting the game ~eing executed, a 

power switch 107 and a lid opening button 109 for opening a lid 108 adapted for 

opening/closing the disc loading unit 6fthe disc driving unit 105. 

The main body unit of the game machine 10 l is connected to a television 

receiver as a display device for displaying the display character along with the 

background picture. 

In the above-described actuat4ig device 1 for the game machine according to 

the present invention, the first to sixth actuating units 9, 12, 14, 15, 17 and 18 can be 

actuated using up to a maximum of 10 fingers, as the first and second grips 5, 6 are 

held with both hands. The actuating device 1 can also be actuated using only one of 

the first and second grips 5, 6. 

That is, by suitably actuating the first to sixth actuating units 9, 12, 14; 15, 17, 

iliiMIDf 



30 

it is possible to perform operations not only of translating the display character, but of 

rotating the display character or moving it with an accelerated motion in order to cope 

with the game of a three-dimensional spatial picture. Moreover, since vibrations can 

. be imparted to the user, the game c~ be executed with a vivid play feeling. 

Therefore, using th.e actuating devi~e .1 _for the game ma~hine ac~ording to_ the· 

present invention the display character can perform complex movements to exe.cute 

a. gl:lIIle prograffi with a vivid play feeling. It is possible, for exampl~. to realize a game· . . . . . , 

in which an aircraft or a submarine performs a complex movement through a three-

dimensional space for play performance along three axes of movements. 



31 

WHAT IS CLAIMED IS: 

1. An actuating device for a game machine comprising: 

first and second grips protruded from one side of each end of a main body unit 

of the· device; 

. a first actuatjng _uni~ provided on one en,d of the mai:i:i body unit _and haying ~ 

plurality of thrusting actuators protruding to an uppe~ surface side of the main body 
. . 

unit and a plurality of_ signal input elemen~s thrust.b~ said thrusting a~tu~tors; 

a second actuating unit provided on the other end of the main body unit and 

having a plurality of thrustirig actuators protruding to an upper surface side of the main 

body unit and a plurality of signal input elements thrust by said thrusting actuators; 

·and 

third and fourth actuating units arranged facing each other on the proximal ends 

of said first and second grips and adapted for being actuated by said thrusting 

actuators; 

said thrustmg actuators each having a main actuator body portion of synthetic 

resin connected to the associated actuating unit and a top portion of a flexible material 

having a swollen-out end face portion, said top portion being integrally formed with 

said main actuator body portion. 

2. The actuating device for a game ma~hine according to claim 1 wherein the main 

actuator body portion and the top portion are formed by two-color molding. 

3. The actuating device for a game machine according to claim 1 wherein .the upper 

111111111111111111111111111111 
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surfaces of the thrusting actuators are integrally formed with top portions of a flexible 

material. 

4. The actuating device for a game machine according to claim I wherein vibration-

.imparting .units each_ inclu,ding a driving motor and an ecc~ntric member moll9-te4 on 

a driving_ shaft of the driving II_J.o~or . 

. 5. The actuating device for a game _machine according to claim I wherein the 

· vibration-imparting units. provided in the .first and second grips are of different 

vibration-imparting configurations .. 
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