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(57) A convertible peripheral input device (10) com-
prises a control pad (12) and a multiaxis input device
(14) selectably mounted on either side of the control
pad so that the multiaxis input device (14) can be posi-
tioned for right-hand use or left-hand use according to
the user's preference. The multiaxis input device (14)
can be rotated from one position to another by use of a
hinge mechanism (42) with two points of rotation; one

Convertible peripheral input device

for rotation of the multiaxis input device 180 degrees rel-
ative to the hinge mechanism and the second point of
rotation allowing the hinge mechanism (42) to rotate
180 degrees relative to a bottom surface of the control
pad (12). The rotatable hinge mechanism (42) may be
used with videogame control pads and joysticks as well
as keyboards with mouse controllers.
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Description

The present invention generally relates to the use of
peripheral input devices for use with computers, includ-
ing videogame consoles, and more particularly to the
use of a hinge mechanism which permits conversion of
a peripheral device from right-handed use to left-
handed use.

There is a large variety of computer input devices
which can be used alone or in combination with other
peripheral input devices. In common use are a joystick
and a control pad with a raster-based computer game.
Also commonly used are a keyboard and a mouse con-
troller during operation of a personal computer. When
these devices are used in combination, they are
arranged to suit the user's orientation and preference.
Some users prefer to use the mouse controller on the
right hand side of the keyboard. Other users prefer it to
be located to the left of the keyboard. The physical
attachment of the two peripheral devices, or even a
decision whether to attach them to each other at all, rep-
resents a significant choice. Moreover, the original posi-
tioning may make a desired combination of the devices
ergonomically difficult.

It is a general object of the present invention to pro-
vide an improved and useful convertible peripheral input
device in which the above-mentioned problems are
eliminated.

A more specific object of the present invention is to
provide a system of combining peripheral input devices
which can be easily and routinely convertible from right-
handed use to left-handed use, and back to the original
configuration.

In order to achieve the above-mentioned objects,
there is provided according to the present invention a
convertible peripheral input device comprising:

a control pad having a bottom surface;

a multiaxis input device having a bottom surface;
and

a hinge member having a first end and a second
end opposite to the first end, the hinge member
being rotatably mounted to the control pad substan-
tially 180 degrees with respect to the bottom sur-
face of the control pad at the first end, the hinge
member being rotatably mounted to the multiaxis
input device substantially 180 degrees with respect
to the bottom surface of the multiaxis input device at
the second end,

wherein the multiaxis input device is movable to
either the right or left side of the control pad.

According to the present invention, the hinge mech-
anism has two points of rotation. The first is on the bot-
tom surface of the control pad. This rotation point allows
the hinge mechanism to rotate from one side of the con-
trol pad to the other, operating in a semicircular arch
with the bottom surface of the control pad acting as the
diameter of the arch. The second rotation point for the
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hinge mechanism is located at the bottom surface of the
multiaxis input device. This rotation point allows the
multiaxis input device to rotate 180 degrees relative to
the plane of the bottom surface of the control pad.
Based upon these two rotational degrees of freedom,
the hinge mechanism allows the multiaxis input device
to be moved from one side of the control pad to the
other without having to completely disconnect the muilti-
axis input device from the control pad.

In one embodiment of the present invention, the
control pad has a first opening in the bottom surface
thereof, and the first end of the hinge member has a first
protrusion being fit in the first opening so that the hinge
member is rotatable with respect to the bottom surface
of the control pad. The hinge member may further com-
prise a third end extending in the same direction as the
first end and a fourth end extending in the same direc-
tion as the second end, the control pad having a second
opening in the bottom surface thereof, the third end hav-
ing a second protrusion being fit in the second opening
of the control pad.

In another embodiment of the present invention, the
control pad has a first protrusion in the bottom surface
thereof, and the first end of the hinge member has a first
recess being fit to the first protrusion so that the hinge
member is rotatable with respect to the bottom surface
of the control pad. The hinge member may further com-
prise a third end extending in the same direction with
the first end and a fourth end extending in the same
direction as the second end, the control pad having a
second protrusion in the bottom surface thereof, the
third end having a second recess being fit to the second
protrusion of the control pad.

Additionally, in another embodiment of the present
invention, the control pad includes two raised portions
each having a sidewall and a space formed between the
sidewalls of the two raised portions in the bottom sur-
face of the control pad, each of the sidewalls being per-
pendicular to the bottom surface of the control pad and
having a slot-shaped opening therein, each of the
raised potions having a notch adjacent to and continu-
ous with the respective slot-shaped opening, the hinge
member having a third end extending in the same direc-
tion as the first end, each of the first end and the third
end having a protrusion being inserted into the respec-
tive notches and slot-shaped openings so that the pro-
trusions are rotatable within the slot-shaped openings
and movable along an extending direction of the slot-
shaped openings. Each of the protrusions of the hinge
member may comprise a cylindrical portion being fit in
the respective one of the slot-shaped openings and a
rectangular raised portion being inserted into the
respective one of the notches.

Additionally, the convertible peripheral input device
according to the present invention may further comprise
a securing device to rigidly secure the hinge member to
the control pad. The securing device may comprise a
screw fastened to the control pad through the hinge
member.
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Additionally, the multiaxis input device may be a joy-
stick, a trackball or a mouse controller.

Other objects, features and advantages of the
present invention will become more apparent from the
following detailed description when read in conjunction
with the following drawings.

FIG.1 is a perspective view of a convertible periph-
eral input device according to a first embodiment of
the present invention;

FIG.2 is a plan view of the convertible peripheral
input device shown in FIG. 1;

FIG.3 is a bottom view of the convertible peripheral
input device shown in FIG. 1;

FIG.4 is an exploded perspective view of the con-
vertible peripheral input device shown in FIG.1;
FIGS.5A, 5B, 5C and 5D are illustrations for
explaining a sequence for installing a hinge mem-
ber on a control pad;

FIG.6 is a bottom view of the control pad and a joy-
stick assembled together; and

FIG.7 is a perspective view of a hinge member used
in a second embodiment of the present invention.

The present invention is described below with refer-
ence to a convertible peripheral input device available
for use with the Sega Saturn™ Videogame system. The
purpose of this description with reference to the particu-
larly preferred embodiment is to illustrate the present
invention, and it is not intended to limit the scope of the
claims appended hereto. Moreover, while the invention
is described with reference to a joystick and control pad
for use with a videogame console, it is understood that
the term peripheral input device and control pad are
used more broadly than as used in connection with the
preferred embodiments. For example, instead of a joy-
stick and a control pad, the hinge mechanism of the
present invention could be used to rotate a mouse con-
troller (a multiaxis input device) from one side of a key-
board (control pad) to the other side of the keyboard.
Additionally, the multiaxis input device includes a track-
ball as an input device.

FIG.1 shows a convertible peripheral input device
10 according to a first embodiment of the present inven-
tion. In FIG.1, the convertible peripheral input device 10
comprises a control pad 12 and a three-axis joystick 14.
The control pad 12 has buttons and keys for inputting
various data to the video console. The joystick has a
thumb-operated z-axis controller 18. The two devices
are joined along the control pad body edge 20 and the
joystick base edge 22.

FIG.2 is a plane view of the convertible peripheral
input device in a state where the joystick 14 is arranged
to be operated by a right hand. FIG.3 is a bottom view of
the convertible peripheral input device 10 in the state
shown in FIG.2. In FIGS.2 and 3, although the joystick
14 is located on the right-hand side of the control pad
12, the joystick 14 can be located on the left hand side
of the control pad 12, as will be described later. As
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shown in FIG.3, the control pad and the joystick 14 are
coupled by a hinge mechanism including a hinge mem-
ber 42. The change of the location of the joystick 14 rel-
ative to the control pad 12 can be achieved by an
operation of the hinge mechanism.

FIG.4 is an exploded perspective view of the con-
vertible peripheral input device 10 in a state where the
joystick 14 is separated from the control pad 12. The
bottom surface of the control pad 12 has a first channel
24 and second channel 26. The first and second chan-
nels are substantially parallel to each other, and extend
between opposite sides of the body of the control pad
12. These channels 24 and 26 may be slightly curved
depending on the angle of the control pad body edge
20. The bottom surface of the control pad 12 also has
an input port protector 28 which provides the space
necessary for a first input port 30 and a second input
port 32. In the present embodiment, two joysticks 14
can be electrically connected to the single control pad
12 which is provided with a microprocessor by the first
and second input ports 30 and 32. Adjacent to the input
port protector 28, on either side of the channels 24 and
26, respectively, there are a first raised portion 34 and a
second raised portion 39. Stabilizers 35, in the nature of
rubber disks, are provided on the first and second
raised portions 34 and 39 to insure that the control pad
12 rests stably and flatly on the playing surface. The first
and second raised portions 34 and 39 are preferably of
greater height than the input port protector 28, although
this is not essential.

In one of the side walls defining the first channel 24,
there is a slot-shaped aperture 36. On the first raise por-
tion 34 there is a notch 38 which is continuous with the
slot-shaped aperture 36. Another notch 40 is seen in
the second raised portion 39. These apertures/notches
cooperate with protrusions extending from the hinge
member 42.

The hinge mechanism including the hinge member
42 has two points of rotation. In this embodiment, the
hinge member 42 is rotatably fixed to the base of the
joystick 14 by coupling mechanisms 44 and 46. The
coupling mechanisms 44 and 46 can consist of either
protrusions in sidewalls formed in a bottom surface of
the joystick 14 mating with apertures in the hinge mech-
anism, or it can be reversed, where the protrusions
extend out from the hinge mechanism for mating with
apertures in the sidewalls in the bottom surface of the
joystick 14. At the other end of the hinge member 42 is
the second point of rotation under the control pad 12. In
the present embodiment, the hinge member 42 has first
and second hinge protrusions 48 and 50, respectively.
The protrusions 48 and 50 mate with apertures/notches
36/38 and 40, respectively, to provide the second point
of rotation. The slot-shaped aperture/notch approach
permits the hinge mechanism/joystick to be completely
removed from the control pad, when they are not
wanted.

It should be noted that the bottom surface of the
base of the joystick 14 is also provided with stabilizers
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56. Additionally, screws 52 and 54 are provided for
securing the hinge member 42 to the control pad 12 and
the joystick 14, respectively.

A description will now be given of an operation for
installing the hinge member 42 to the control pad 12.
FIGS.5A through 5D show the sequence of positions
used in the installation of the hinge member 42 into the
aperture/notch 36/38. FIG.5A shows the hinge member
42 in a position substantially perpendicular to the bot-
tom surface of the control pad 12. The hinge protrusion
48 has a rectangular raised portion which is adapted to
be received within the notch 38, allowing the hinge
mechanism to be lowered, in a direction indicated by an
arrow in FIG.5A, into the first channel 24 so that the
cylindrical portions of the protrusion 48 is aligned with
the slot-shaped aperture 36. FIG.5B shows the hinge
mechanism being lowered into a position within the slot-
shaped aperture 36. In FIG.5C, the hinge member 42 is
rotated from the 12 o'clock position to the 3 o'clock posi-
tion. This rotation causes the rectangular raised portion
of the protrusion 48 to be locked within the notch 38
because the notch is dimensioned to receive the rectan-
gular raised portion when it is vertical and not when it is
horizontal. Once the protrusion 48 is inserted into the
notch 38, the protrusion 48 can be pulled in the direction
of the arrow in FIG.5D to position the hinge member 42
and the control pad 12 and the joystick 14 to be secured
along adjacent edges 20 and 22. It should be noted that
the protrusion 50 is inserted into the notch 40 formed in
the second raised portion 39 in the same manner and at
the same time as the insertion of the protrusion 48.

The final assembly is shown in FIG. 6. In this view,
the hinge member 42 secures the base of the joystick
14 along the edge 20 of the control pad 12 and screws
52 and 54 are in place to secure the two devices relative
to each other. FIG.6 also provides a good view for
describing how the joystick 14 could be rotated from its
place along the control pad edge 20 to a position on the
opposite side of the control pad 12. Once the screws 52
and 54 are removed, the hinge member 42 can be
rotated 180 degrees about the protrusions 48 and 50
with respect to the bottom surface of the control pad 12.
This rotation would cause the joystick 14 to face down
180 degrees out of phase from the desired operating
position. Thus, the joystick 14 is also rotated 180
degrees about the coupling mechanisms 44 and 46 to
cause the joystick 14 to face upward. In this manner, the
convertible peripheral input device 10 is changed from a
control pad 12 with a joystick 14 in the left-handed oper-
ating position to a control pad 12 with a joystick 14 in the
right-handed operating position. The screws 52 and 54
can be used to secure the control pad 12 and the joy-
stick 14 in this configuration.

In the above-mentioned first embodiment, since the
hinge member 42 is moved along the slot-shaped aper-
ture 36 in a direction toward the side on which the joy-
stick 14 is located, two joysticks 14 can be attached to
the single control pad 12 on the left and right sides
thereof, if it is desired. That is, an additional joystick can
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be installed on the opposite side so as to form a six-axis
input device. The input ports 30 and 32 are used to elec-
trically connect two joysticks to the control pad 12.

A description will now be given of a second embod-
iment of the present invention. The second embodiment
of the present invention is limited to installing only a sin-
gle joystick to the control pad 12.

FIG.7 is a perspective view of a hinge member 58
which is a part of a convertible peripheral input device
according to the second embodiment of the present
invention. The basic structure of the second embodi-
ment is the same as that of the above-mentioned first
embodiment, and descriptions thereof will be omitted.
The hinge member 58 shown in FIG.7 has a first end 60,
a second end 62, a third end 64 and a fourth end 66.
The first end 60 and the third end 64 extend in the same
direction, and the second end 62 and the fourth end 66
extend in a direction opposite to the direction of the first
and third ends 60 and 64. The first end 60, the second
end 62, the third end 64 and the fourth end 66 have
recesses 60a, 62a, 64a and 66a, respectively (the
recesses 64a and 66a do not appear in the figure). The
second end 62 and the fourth end 66 are rotatably
mounted in the bottom of the joystick 14 in a similar
manner as that of the first embodiment. That is, the
recesses 62a and 66a fit on respective protrusions pro-
vided in the bottom of the joystick 14.

In the second embodiment, the slot-shaped aper-
ture 36 and the notches 38 and 40 are not provided as
is in the first embodiment. Alternatively, protrusions are
formed in the center of the sidewalls of the channels 24
and 26 where the slot-shaped apertures 36 were
formed. The protrusions are inserted into the respective
recesses 60a and 64a of the hinge member 58, and
thereby the hinge member 58 is rotatable 180 degrees
with respect to the bottom of the control pad 12. Accord-
ingly, in the second embodiment, only a single joystick
can be installed to the control pad to be situated either
to the right or left of the control pad, but a structure of
the hinge mechanism is simple as compared to that of
the first embodiment.

While the present invention has been described
with reference to preferred embodiments, those of ordi-
nary skill in the art will recognize that variations in the
design are possible without deviating from the invention
or from the scope of the appended claims.

Claims
1. A convertible peripheral input device comprising:

a control pad (12) having a bottom surface; and
a multiaxis input device (14) having a bottom
surface,
characterized in that:

a hinge member (42) having a first end (48, 60)
and a second end (44, 62) opposite to said first
end is provided to connect said control pad (12)
and said multiaxis input device (14), said hinge
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member being rotatably mounted to said con-
trol pad substantially 180 degrees with respect
to said bottom surface of said control pad at
said first end, said hinge member being rotata-
bly mounted to said multiaxis input device sub-
stantially 180 degrees with respect to said
bottom surface of said multiaxis input device at
said second end,

wherein said multiaxis input device is movable
to either the right or left side of said control pad.

The convertible peripheral input device as claimed
in claim 1, characterized in that said control pad
(12) has a first opening (36) in said bottom surface
thereof, and said first end of said hinge member
has a first protrusion (48) being fit in said first open-
ing so that said hinge member (42) is rotatable with
respect to said bottom surface of said control pad.

The convertible peripheral input device as claimed
in claim 2, characterized in that said hinge member
(42) further comprises a third end (50) extending in
the same direction as said first end (48) and a
fourth end (46) extending in the same direction as
said second end (44), said control pad (12) having
a second opening (36) in said bottom surface
thereof, said third end (50) having a second protru-
sion (50) being fit in said second opening of said
control pad.

The convertible peripheral input device as claimed
in claim 1, characterized in that said control pad
(12) has a first protrusion in said bottom surface
thereof, and said first end (60) of said hinge mem-
ber (58) has a first recess (60a) being fit to said first
protrusion so that said hinge member is rotatable
with respect to said bottom surface of said control
pad.

The convertible peripheral input device as claimed
in claim 4, characterized in that said hinge member
(58) further comprises a third end (64) extending in
the same direction as said first end (60) and a
fourth end (66) extending in the same direction as
said second end (62), said control pad (12) having
a second protrusion in said bottom surface thereof,
said third end (64) having a second recess being fit
to said second protrusion of said control pad.

The convertible peripheral input device as claimed
in claim 1, characterized in that said control pad
(12) includes two raised portions (34, 39) each hav-
ing a sidewall and a space formed between said
sidewalls of said two raised portions (34, 39) in said
bottom surface of said control pad (12), each of
said sidewalls being perpendicular to said bottom
surface of said control pad and having a slot-
shaped opening (36) therein, each of said raised
portions (34, 39) having a notch (38, 40) adjacent to
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10.

11.

12

and continuous with the respective slot-shaped
opening (36), said hinge member (42) having a
third end (50) extending in the same direction with
said first end (48), each of said first end and said
third end having a protrusion (48, 50) being
inserted into the respective notches (38, 40) and
slot-shaped openings (36) so that said protrusions
(48, 50) are rotatable within said slot-shaped open-
ings (36) and movable to an extending direction of
said slot-shaped openings (36).

The convertible peripheral input device as claimed
in claim 6, characterized in that each of said protru-
sions (48, 50) of said hinge member (42) comprises
a cylindrical portion being fit in the respective one of
said slot-shaped openings (36) and a rectangular
raised portion being inserted into the respective
one of said notches.

The convertible peripheral input device as claimed
in claim 1, characterized in that a securing device
(52) is further provided to rigidly secure said hinge
member (42, 58) to said control pad (12).

The convertible peripheral input device as claimed
in claim 1, characterized in that said securing
device comprises a screw (52) fastened to said
control pad (12) through said hinge member (42).

The convertible peripheral input device as claimed
in claim 1, characterized in that said multiaxis input
device (14) is a joystick.

The convertible peripheral input device as claimed
in claim 1, characterized in that said multiaxis input
device (14) is a trackball.

The convertible peripheral input device as claimed
in claim 1, characterized in that said multiaxis input
device (14) is a mouse controller.
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