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OPERATION INFORMATION INPUT DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to operation information 
input devices Which give an image processor information on 
the operation of a control lever having a degree of freedom 
in at least tWo directions. More particularly, the present 
invention relates to an operation direction controlling 
mechanism Which changes the number of channels in Which 
the control lever is movable. Still more particularly, the 
present invention relates to a mechanism Which changes a 
state in Which a control lever of an operation information 
input device such as an analog type joystick is movable 
through 360 degrees to a state Where the control lever is 
movable only in four directions, for example, back and forth 
and right and left. The present invention also relates to a 
mechanism for changing the operating directions of the 
control lever Which has been restricted, for example, so as to 
move only back and forth to slant in back and forth direc 
tions. 
AknoWn typical operation input device of this type is, for 

example, a joystick applied to a game device. The joystick 
is knoWn as an input device Which gives an information 
processor operation information obtained by inclining in a 
desired direction, a control lever Which has a degree of 
freedom in at least tWo directions. The joystick is of either 
an analog or a digital type. 

In the digital type joystick, for example, the control lever 
is disposed on a positive Z-axis, four sWitches in total are 
disposed on the corresponding positive and negative X and 
y axes in xyZ-rectangular coordinated system Where the 
intersection of the three axes is the origin. Thus, by Way of 
this joystick, the sWitches are turned on and off by the 
operation of the control lever. The operation of the operation 
lever in any of eight directions (forWard, slanting forWard, 
backWard, slanting backWard, leftWard, slanting leftWard, 
rightWard and slanting rightWard) generates a corresponding 
digital signal, Which is delivered to the information proces 
sor. 

Since the processing ability of hardWare of the conven 
tional game device is limited, most of the ability is assigned 
to image processing and the remaining ability to be assigned 
to other processing is minimiZed. Thus, information to be 
input to the game device is desired to be minimiZed. For 
example, operation information Which indicates a direction 
is given by a digital type joystick or joypad. 

HoWever, the state-of-the-art game device has improved 
the processing ability of its hardWare, it has been required 
that the story of the game, the display screen or characters’ 
moves in the game should be expressed ?nely. Thus, it has 
been required to provide an operation information input 
device Which is capable of ?nely indicating operation infor 
mation Which in turn indicates a direction, etc. 

One of the operation information input devices Which 
satisfy such requirements is an analog type joystick, Which 
gives the direction and quantity of operation of the joystick 
as electrical signals to the information processor. For 
example, it is capable of giving the information processor a 
position in a x and y coordinate in resistance value by 
operating an operation lever disposed on a positive Z-axis of 
xyZ rectangular coordinate system in Which a pair of vol 
umes and a pair of encoders are disposed on each of the 
positive x and y axes With the origin being at the intersection 
of the respective axes. 
When such joystick is applied to a game device as a 

device Which causes a sole stepping-doWn operation such as 
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2 
an accelerator used in a car game, a quantity of movement 
of the joystick only in one direction is required to be 
determined and the operation of the joystick in other direc 
tions is not required. HoWever, from a standpoint of the 
structure of the joystick, the operation lever is capable of 
moving through a range of 360 degrees. Thus, for example, 
even When the player has the intention of moving the 
operation lever only in one direction, the movement of the 
operation lever in another direction generally cannot be 
avoided. 
When such operation occurs, a quantity of the correct 

operation cannot be given to the game device. For example, 
When an object in the game is required to be moved straight 
depending on the moving direction of the operation lever, 
the object Would necessarily also be moved in a different 
direction. 

Thus, When it is required that the operation lever should 
be operated only in a speci?ed direction, it is required to 
control the moving direction of the operation lever. To this 
end, it could be considered that one or more dedicated 
joysticks different in the number of directions (channels) in 
Which they can be operated and moved are provided such 
that an appropriate joystick can be selected from among 
those joysticks depending on the kind of game program 
used. HoWever, preparation for multiple joysticks in each 
game device Would increase the number of components of 
the game device, take much time for managing the 
components, and above all, increase the cost. 
Even a digital type joystick Which has, for example, eight 

or four directions in Which the joystick is movable can be 
required to be movable only in some of the directions 
depending on the contents of the game. Usually, since the 
player operates the joystick frequently, it Would be prefer 
able for the player that the direction in Which the operation 
lever is movable should be restricted in several speci?ed 
directions. Especially, in home game devices, the joystick is 
of a small type, so that the movement of the operation lever 
only in predetermined directions of a plurality of directions 
in Which the operation lever is movable is considerably 
dif?cult. 
Even if the program and hence game contents of the game 

device are changed When the movement of the operation 
lever of the joystick has been limited in several speci?ed 
directions, required operation information from the joystick 
Would be insuf?cient, disadvantageously. In such joystick, 
the direction in Which the operation lever is movable 
depending on the game contents or the user’s preference 
cannot be changed. 

It is therefore an object of the present invention to provide 
an operation information input device Which is capable of 
easily changing the number of channels in the directions in 
Which the operation lever is movable. 

Another object of the present invention is to provide an 
operation information input device Which is capable of 
changing to any direction the direction in Which the opera 
tion lever is operable. 
A further object of the present invention to provide an 

information processor such as, for example, a video game 
device having such operation information input device. 

SUMMARY OF THE INVENTION 

In order to achieve the ?rst object, the inventive operation 
information input device comprises a control panel, a con 
trol lever Which projects outWard from the front of the 
control panel, a frame in Which the control lever is movable 
in a desired direction, an attaching mechanism Which 
attaches the frame removably to the control panel. 



5,841,372 
3 

In order to achieve the second object, the attaching 
mechanism attaches the frame to the control panel so as to 
be rotatable relative to the control panel. 

Preferably, the inventive operation input device comprises 
a plurality of such frames each of Which has a different 
number of channels in Which the control lever is movable 
such that a frame having the number of channels suitable for 
the content of image processing performed on the input 
information in an information processor is selectable from 
the plurality of frames. 

According to the present invention, the attaching mecha 
nism is capable of attaching a frame removable to the control 
panel. Thus, a frame having a number of channels for the 
control lever can easily be replaced With a frame having 
another selected desired number of channels. 

According to the attaching mechanism, the frame is 
attachable rotatably to the control panel, so that the angle 
through Which the control lever moves relative to the control 
panel is freely changeable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an embodiment of an 
operation information input device according to the present 
invention; 

FIG. 2 is a plan vieW of the embodiment; 
FIG. 3 is an exploded perspective vieW of one example of 

a driving mechanism for a control lever used in the embodi 
ment; 

FIG. 4 is a perspective vieW of one example of an 
attaching mechanism used in the embodiment; 

FIGS. 5A and 5B illustrate a process for assembling the 
attaching mechanism; 

FIG. 6 is a plan vieW of a second example of a frame used 
in a second attaching mechanism; 

FIG. 7 is a perspective vieW of this frame as vieWed from 
the bottom; 

FIG. 8 is a perspective vieW of a control panel having an 
opening in Which the frame of FIG. 7 is inserted; 

FIG. 9 is a cross-sectional vieW taken along the line 
IX—IX of FIG. 8; 

FIGS. 10A and 10B shoW a process for assembling the 
second attaching mechanism; 

FIG. 11 is a plan vieW of an assembled attaching mecha 
nism; and 

FIGS. 12A and B each shoW an example of a cover set at 
a different angle to the control panel in an operation infor 
mation input device having a pair of such attaching mecha 
nisms. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A?rst embodiment of an operation input device according 
to the present invention Will be described With reference to 
FIGS. 1—5. An operation unit 1 is provided With a control 
panel 3 ?xed to a housing 2. TWo control levers 9R and 9L 
are disposed so as to be horiZontally symmetrical With 
reference to each other on the front of the control panel 3. 
TWo groups of three buttons 6a—6c and 7c—7z are provided 
near the corresponding control levers 9R and 9L to input 
information to a game device (information processor) body 
(not shoWn). Each group of buttons can output different data. 
For example, each group of buttons designates larger, 
middle and smaller punch and kick forces in a game Where 
tWo game ?ghters do combat With each other. A start button 
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8 Which outputs game start information to the game body is 
provided betWeen the tWo groups of buttons. The control 
lever 9R and 9L are freely movable in the respective 
determined strokes. 
The control panel 3 is provided With right and left circular 

openings in Which corresponding covers 10R and 10L are 
?tted as frames. The covers 10R and 10L have elongated 
crossing slots or channels 11RN and 11RM and 11LM and 
11LN, respectively. Control levers 9R and 9L project from 
the corresponding centers in the crossing slots. 
The slots 11R and 11L in the covers 10R and 10L 

determine the directions in Which the control levers move. 
The crossing slots in each cover alloW the control lever to 
move in the corresponding crossing directions. Knobs 12R 
and 12L are provided at ends of the control levers 9R and 9L, 
respectively. The covers are attached beforehand to the 
control panel 3. 

In the present embodiment, any one of the conventional 
mechanisms Which move the control levers may be used. 
FIG. 3 shoWs one example of such mechanisms, for example 
a joystick (input device), in an exploded perspective vieW. 
The joystick 4 is provided With a container 15, a ball 16 

accommodated in the container 15, a control lever 9 inserted 
into a bore extending along a center line Z of the ball 16, 
rotation converters 17x and 17y Which converts the move 
ment of the control lever 9 to the respective rotations of the 
x and y axes on the basis of the movement of the ball 16, 
rotation-to-electrical signal converters 18x and 18y Which 
convert the movements of the rotation converters 17x and 
17y to electrical signals, and returning means 19 for return 
ing the ball 16 at all times to a predetermined position. 
The ball container 15 is composed of upper and loWer 

separable halves 1514 and 1511. The ball container 15 has 
horiZontal holes 20x and 20y intersecting at right angles and 
formed by the cooperating upper and loWer halves 1514 and 
1511. The upper and loWer container halves 1514 and 1511 have 
aligning through holes 2114 and 2111', respectively, having a 
predetermined radius and through Which the control lever 9 
is inserted into the ball 16 from above. 
TWo circular peripheral grooves 22x and 22y are provided 

intersecting at right angles on the center line Z on the surface 
of the ball 16 to cause engagement elements 23x and 23y 
accommodated in the holes 20x and 20y, respectively, to be 
engaged therein. The engagement elements 23x and 23y are 
connected to the rotation position-electrical signal convert 
ers 18x and 18y, respectively, Which may be, for example, 
composed of a variable resister or a rotary encoder. The 
rotation converters 17x and 17y are composed of the grooves 
22x and 22y on the ball 16, the holes 20x and 20y and 
corresponding engagement elements 23x and 23y, respec 
tively. The rotation position-electrical signal converters 18x 
and 18y are ?xed to ?xing plates 24x and 24y, respectively. 
The ball container 15 is ?xed to a ?xing plate 25 used for 
attachment to the control panel 3, for example. 

Provided beloW the loWer container half 1511 is a U-like 
spring holder 26 in Which a coil spring 27 is provided. The 
coil spring 27 is ?xed at one end to the bottom of the holder 
26 and at the other end to the ball 16 at its loWest point on 
the center axis x of the ball 16. Thus, the center line of the 
ball 16 is at all times in a predetermined direction and the 
control lever 9 operates to come to a neutral position at all 
times. The returning means 19 is composed of the spring 
holder 26 and the coil spring 27. 

Since the joystick 4 is Well knoWn and its operation Will 
be outlined, the player moves the control lever 9 manually 
back and forth and right and left to thereby obtain an 
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electrical signal Which designates a position in the xy 
rectangular coordinate system. When the control lever 9 is 
moved, the ball 16 rotates Within the container 16 in the 
moving direction of the control lever 9. In response to this 
operation, the positional relationship betWeen the grooves 
22x and 22y on the ball 16 and the engagement elements 23x, 
23y Which engage the grooves 22x, 22y, respectively, 
changes, Which causes rotations of the engagement elements 
23x and 23y. These rotations are given to the rotation 
position-electrical signal converters 18x and 18y composed, 
for example, of variable resisters, Which then output resis 
tance values depending on the rotational positions of the 
engagement elements 23x and 23y to thereby alloW the 
player to knoW the direction and quantity of movement of 
the control lever. 

FIG. 4 illustrates an attaching mechanism for a frame. A 
cover 30 as a neW frame has an elongated slot (channel) 31 
extending along a diameter thereof. The frame 30 has a pair 
of ?tting mechanisms (engagement paWls) 33 elastically 
approachable each other, one at each of the opposite ends of 
a diameter of the circular frame 30 perpendicular to the 
extending slot 31. By engaging the paWls elastically into the 
corresponding opposite ends of the elongated groove in the 
cover 10 ?xed to the control panel 10, the neW frame 30 is 
attached removably to the control panel from above the 
cover 10. 

FIG. 5 illustrates the ?tting operation of the cover 30 to 
the control panel in more detail. First, the knob 12 is 
removed, for example, by unscreWing same. The cover 30 is 
then pressed doWn such that the paWls 33 engage the 
opposite ends of the elongated slot 11N in the cover 10 (see 
FIG. 5A). 

The knob 12 is then screWed again over the control lever 
9 at its upper end to thereby change the number of channels 
in Which the control lever moves, for example, from tWo to 
one, as shoWn in FIG. 5B. 

Thus, according to this embodiment, the joystick itself is 
not required to be replaced With another. By attaching 
another frame 30 Which brings about a different moving 
direction of the control lever removably to the control panel, 
the number of operating directions (channels) of the joystick 
is changed and hence a plurality of joysticks depending on 
a game device is not required to be prepared for. 

While in the embodiment changing the joystick 4 for tWo 
channels to a joystick 4 for one channel has been illustrated, 
for example, a joystick for three channels can be changed 
easily to one for tWo channels or one channel. The joystick 
for one channel obtained by attaching the frame having one 
elongated direction slot to the control panel 3 can be 
changed easily to a joystick for tWo channels by removing 
that frame and ?tting another frame having tWo different 
elongated direction slots instead to the control panel or can 
each be changed to a joystick for three channels by ?tting a 
frame having three different elongated direction slots to the 
control panel. 

According to the embodiment, When the cover 10 is 
covered With a cover having a neW number of channels, the 
elongated slots formed already in the cover 10 may be 
utiliZed. Of course, other slots in Which the engagement 
paWls 3 are engaged may be formed. 

FIGS. 6—12 shoW a second embodiment of the present 
invention. FIGS. 6 and 7 illustrate a second cover 10 to be 
attached rotatably to the control panel. The cover 10 takes 
the form of a disc having a predetermined thickness With a 
elongated slots 11N and 11M intersecting at right angles at 
their center. The cover disc 10 has successive grooves 41 
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6 
arranged along the outer periphery thereof. Provided on the 
back of the cover 10 are eight engagement paWls 33 dis 
posed equi-distantly along the outer periphery of the cover 
10 and projecting perpendicular to the cover surface. Once 
the paWls 33 engage an opening in the panel 3, they cannot 
be removed easily. 

FIG. 8 is a perspective vieW of the cover provided on the 
control panel. FIG. 9 is a cross-sectional vieW taken along 
the line IX—IX of FIG. 8. The opening 44 in the panel 3 has 
a stepped opening composed of a larger diameter sub 
opening 45 and a smaller diameter sub-opening 46. Three 
abutting springs 47 are disposed along the inner periphery of 
the larger diameter sub-opening 45 at intervals of 120 
degrees so as to project inWard someWhat. The larger 
diameter sub-opening 45 has a diameter appropriate for 
accommodation of the cover 10 therein While the smaller 
diameter sub-opening 46 has a diameter appropriate for 
engageable accommodation of the engagement paWls 33. 

FIGS. 10 and 11 illustrate the ?tting operation of the cover 
into the opening. As shoWn in FIGS. 10A, 10B and 11 the 
cover 10 is inserted into the opening 44 such that the cover 
body is ?tted into the larger diameter sub-opening 45 and the 
engagement paWls 33 are accommodated and engaged in the 
smaller diameter opening 46 in the control panel 3 so as to 
be elastically biased against the inner surface of the sub 
opening 46. Thus, the cover 10 Which has slots Which 
determine the moving directions of the control lever 9 is 
supported rotatably in the opening 44 by the ?tting means 
(engagement paWls 33 and the inner Wall of the smaller 
diameter sub-opening 46). The cover 10 has successive 
grooves 41 arranged along the outer periphery thereof in 
Which grooves the abutting springs 47 arranged along the 
inner periphery of the larger diameter sub-opening 45 are 
engaged, so that the cover 10 does not rotate easily. When 
a torque larger than a predetermined one is applied to the 
cover 10, the abutting springs 47 engage the successive 
grooves With a click to maintain the state of engagement of 
the cover 10 With the control panel 3. 

After the player applies a torque larger than a predeter 
mined one to the cover 10 to set the extending direction of 
the cover slots, the rotation of the cover is restricted by the 
rotation restricting means including the successive periph 
eral grooves 41 of the cover 10 and the abutting springs 47 
arranged along the inner periphery of the larger diameter 
opening 45. Thus, even When the control lever 9 is operated, 
the cover 10 does not rotate as long as the torque applied to 
the cover 10 is smaller than the predetermined one. 

FIG. 12 illustrates the use of the cover 10. For example, 
as shoWn in FIG. 12A, assume that the crossing slots formed 
by the elongated slots 11N and 11M in each cover 10 have 
taken the corresponding positions. When the player applies 
torques larger than a predetermined one to the covers 10, for 
example by ?nger, in opposite directions of arroWs PR and 
PL, the covers 10 are rotated. 

As shoWn in FIG. 12B, the rotations of the covers 10R and 
10L are then stopped When the crossing slots 11R and 11L 
in the covers 10R and 10L are at required angles to their 
original positions to change the moving directions of the 
levers in desired directions. Once the covers are set at those 
rotational positions, the covers 10R and 10L do not easily 
rotate thereafter because the abutting springs 47 engage the 
peripheral grooves 41 on the covers 10R and 10L. Even 
When, for example, the control levers 9R and 9L are oper 
ated to apply torques smaller than the predetermined one to 
the covers 10R, 10L respectively, the covers 10R and 10L 
are not rotated by the applied torques, but the moving 
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directions of the control levers 9R and 9L are maintained in 
the respective directions shoWn in FIG. 12B. 

In this embodiment, the control levers 9 can be set so as 
to be movable in the directions Which the player prefers 
and/or the operating directions depending on the kind of 
game to be played. By applying the analog type control lever 
9 to the input device, the rectlinearity of car tires is increased 
in a driving game and control over the stability of the 
direction of the tires is facilitated, and furthermore, the 
degree of stepping doWn on the accelerator brake is main 
tained at a constant value although the digital control device 
cannot stabiliZe the direction of the tires. 

The covers of FIGS. 12A and B may be exchanged With 
ones having another number of elongated slots. For 
example, When the control levers are required to be set so as 
to be operable in four directions in a game in Which tWo 
players ?ght With each other or When the control levers are 
required to be set so as to be operable in one direction in a 
car race game, the frames can be replaced With others or 
rotated to thereby realiZe the operating directions of the 
control levers or the number of elongated channels for the 
control levers suitable for the game contents. 

As described above, according to the present invention, an 
operation information input device in Which the number of 
channels extending in the desired directions in Which the 
control levers are movable can be changed easily is pro 
vided. In addition, a control input device is provided Which 
is capable of changing the directions in Which the control 
levers are operable to any directions. 
What is claimed is: 
1. An operation information input device comprising: 
a control panel; 

a control lever projecting outWardly from said control 
panel; and 

a frame having channels for limiting the movement of 
said control lever and being releasably and rotatably 
attached to said control panel. 

2. An operation information input device according to 
claim 1, further comprising additional frames, each of said 
additional frames having a different number of channels for 
limiting the movement of said control lever. 

33. An operation information input device comprising: 
a control panel; 

a control lever projecting outWardly from said control 
panel; and 

a frame having channels for limiting the movement of 
said control lever, said frame being rotatably attached 
to said control panel. 

4. An operation information input device according to 
claim 3, further comprising additional frames, each of said 
additional frames having a different number of channels for 
limiting the movement of said control lever. 
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5. An information processor having an operation infor 

mation input device comprising: 
a control panel; 
a control lever projecting outWardly from said control 

panel,; and 
a frame for limiting the movement of said control lever 

and being releasably and rotatably attached to said 
control panel. 

6. An information processor according to claim 5, further 
comprising additional frames, each of said additional frames 
having a different number of channels for limiting the 
movement of said control lever. 

7. An information processor having an operation infor 
mation input device comprising: 

a control panel; 
a control lever projecting outWardly from said control 

panel; 
a plurality of frames each having a different number of 

channels for limiting the movement of said control 
lever, said frames being releasably and rotatably 
attached to said control panel. 

8. An information processor having an operation infor 
mation input device comprising: 

a control panel; 
a control lever projecting outWardly from said control 

panel; 
a frame de?ning the movement of said control lever; and 
an attaching mechanism for rotatably attaching said frame 

to said control panel. 
9. An operation information input device comprising: 
a control panel having panel channels for guiding a 

control lever extending through said panel channels; 
a frame rotatably attached to said control panel and 

having frame channels extending therethrough and 
protuberances siZed to engage opposite ends of one of 
said control panel channels for releasably attaching said 
frame to said control panel. 

10. Amethod for varying the amount of input information 
transmitted to an information processor by an information 
input device, the information input device comprising a 
control panel having a plurality of panel channels, and a 
control lever projecting through said panel channels, said 
control lever using rotation-to-electrical signal converters 
for sending electrical signals to an information processor, 
the method comprising the steps of: 

detaching a knob releasably attached to a top portion of 
said control lever; 

releasably and rotatably attaching a frame to at least one 
of said panel channels of said control panel; and 

attaching said knob to said control lever. 

* * * * * 


