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Description

PAD INTEGRATED MOUSE
Technical Field

The present invention relates to a pad integrated mouse, and more particularly to a
pad integrated mouse in which a pad is integrated with a mouse body, to thereby solve
burdensomeness that a conventional mouse should use a pad separated from the
mouse, and to thus enable the pad integrated mouse regardless of location of the

mouse.

Background Art

In general, an optical mouse for use in a computer is a computer peripheral device
that indicate position of a cursor indicated on a monitor, that is, a device that detects a
state of transfer of the mouse using an amount of light reflected from irradiated light.
Particularly, optical mouses detect their motions precisely and move softly, in
comparison with conventional ball-type mouses. Accordingly, the optical mouses are
gradually increasingly used.

FIG. 1 is a cross-sectional view showing a conventional optical mouse, which
includes a base plate 10 having a position determination protrusion 20 at one side
thereof and a throughhole 15 at the center thereof, and a lens 30 which is safely
mounted on the throughhole 15 formed at the center of the base plate 10.

In addition, the conventional optical mouse includes a circuit board 70 which is
fixed at one side end of the position determination protrusion 20 and simultaneously is
seated on the lens 20, an optical sensor 50 which is electrically connected and fixed on
the upper surface of the circuit board 70, a light source 40 such as a light-emitting
diode which emits light, and a fixing clip 60 that prevents the circuit board 70, the
optical sensor 50, and the light source 40 from shaking due to outside impact or
vibration.

The conventional optical mouse operates as follows. The light emitted from the
light source 40 is reflected from a bottom pad 80, and an image on the detected surface
is inputted through the lens 30, to then be received by the optical sensor 50 in the
circuit board 70. The optical sensor 50 which receives light detects an amount of a
travel of the mouse through a variation in a light-receiving amount, and outputs a pre-
determined signal according to the detected result to then be transferred to a micro-
controller unit (MCU) (not shown). The output signal is transferred to a computer main
body together with data input from an input unit.

However, in order to operate the conventional optical mouse, the pad 80 whose

bottom is flat is required so that light is reflected smoothly. Here, since the pad 80 is
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used separately from the mouse, it is inconvenient to keep the pad in custody together
with the mouse and to carry the pad and the mouse to other places. Further, in the case
that a space for putting a pad on a table or desk is narrow during using a computer, it is
inconvenient to use the pad.

In addition, since a pad is separately provided from a main body of a mouse, the
pad is apt to be polluted by alien substance such as dust, operational characteristics of

the mouse is fallen.
Disclosure of Invention

Technical Problem

Therefore, to solve the above problems, it is an object of the present invention to
provide a pad integrated mouse in which a pad is integrated with a mouse, to thereby
make it easy to keep the pad and the mouse in custody and carry them conveniently,
and to thus enable the pad integrated mouse to be used at any other positions, for
example, at a part of a user body.

Technical Solution

To accomplish the above objects of the present invention, according to an aspect of
the present invention, there is provided a pad integrated mouse for a computer in which
light irradiated from an optical sensor is reflected from a pad and a cursor is moved on
a monitor using the reflected light, the pad integrated mouse comprising: a lower
housing in which the optical sensor is installed; a pad which is provided so as to be
movable in all directions on the upper portion of the optical sensor, and reflects the
light irradiated from the optical sensor; a support unit which supports the pad so as to
be movable in all directions; and an upper housing which is combined with the lower
housing in which a manipulative opening portion is formed at a position corresponding
to the pad.

Preferably but not necessarily, the support unit comprises: an escalation plate which
includes a light transmission hole through which light emitted from the optical sensor
passes, and which supports the pad in which the escalation plate is provided to be
escalated on the upper portion of the optical sensor; a plurality of first springs whose
lower ends are fixed to the lower housing and whose upper ends are fixed to the
escalation plate; a plurality of support blocks which support the pad movably on the
escalation plate; and a second spring whose one end is fixed to any one of the upper
and lower housings, and whose other end is fixed to the plurality of support blocks.

Preferably but not necessarily, the support unit comprises: an elastic plate which
includes a light transmission hole through which light emitted from the optical sensor
passes, and which supports the pad at a position corresponding to the light transmission

hole, in which the elastic plate is elastically supported up and down on the lower
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housing so as to be elastically deformed; and a plurality of elastic wires which support
the pad on the elastic plate so as to be returned to the original position and movable on
the elastic plate.

Preferably but not necessarily, the bottom surface of the lower housing is concavely
formed.

Preferably but not necessarily, the upper surface of the pad is indented.
Advantageous Effects

As described above, the present invention provides a pad integrated mouse in which
a pad is integrated with a mouse body, to thus solve inconveniences that a computer
user should prepare a pad in addition to a mouse.

In addition, since a special space for positioning a pad on which a mouse is put is
not required, it is advantageous for a computer user to assume a working space.

In addition, a pad is integrated with a mouse body, to thus reduce a manipulative
error due to foreign matter such as dust which frequently occurs in a conventional pad.

In addition, since the bottom surface of the lower housing is concavely formed, the
pad integrated mouse is supported on a part of a computer user such as the lap or thigh
of the computer user, to thus enable the computer user to conveniently manipulate the
pad integrated mouse.

In addition, since unevenness portions are formed on the upper surface of the pad,
the pad integrated mouse can be manipulated with fingers without causing slipping, to
thereby enable a cursor to move accurately at a desired distance.

Brief Description of the Drawings

The above and/or other objects and/or advantages of the present invention will
become more apparent by describing the preferred embodiments thereof in detail with
reference to the accompanying drawings in which:

FIG. 1 is a cross-sectional view showing essential parts of a conventional optical
mouse;

FIG. 2 is an exploded perspective view showing a mouse according to an
embodiment of the present invention;

FIG. 3 is a plan view showing an upper housing of FIG. 2;

FIGS. 4 to 6 are cross-sectional views for explaining operation of the mouse of FIG.
2, respectively;

FIG. 7 is an exploded perspective view showing a mouse according to another
embodiment of the present invention; and

FIGS. 8 to 10 are cross-sectional views for explaining operation of the mouse of

FIG. 7, respectively.
Best Mode for Carrying Out the Invention
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According to respective embodiments of the present invention, there is provided a
pad integrated mouse for a computer in which light irradiated from an optical sensor is
reflected from a pad and a cursor is moved on a monitor using the reflected light, in
which a pad is integrated with a mouse body, differently from a conventional mouse
which operates on a pad which reflects light and is separated from the mouse. The pad
integrated mouse includes: a lower housing in which an optical sensor is installed; a
pad which is provided so as to be movable in all directions on the upper portion of the
optical sensor, and reflects the light irradiated from the optical sensor; a support unit
which supports the pad so as to be movable in all directions; and an upper housing
which is combined with the lower housing in which a manipulative opening portion is
formed at a position corresponding to the pad. Accordingly, the pad integrated mouse

does not need a space for manipulating the mouse, but can simply operate.

Mode for the Invention

Hereinbelow, a pad integrated mouse according to preferred embodiments of the
present invention will be described with reference to the accompanying drawings. Like
reference numerals denote like elements through the following embodiments.

Referring to FIGS. 2 to 6 which show a pad integrated mouse according to a first
embodiment of the present invention, the pad integrated mouse includes: a lower
housing 101 in which an optical sensor 110 is installed; a pad 150 which is provided so
as to be movable in all directions on the upper portion of the optical sensor 110, and
reflects the light irradiated from the optical sensor 110; a support unit which supports
the pad 150 so as to be movable in all directions; and an upper housing 102 which is
combined with the lower housing 101 in which a manipulative opening portion 102a is
formed at a position corresponding to the pad 150.

The support unit includes: an escalation plate 120 which includes a light
transmission hole 121 through which light emitted from the optical sensor 110 passes,
and which supports the pad 150 in which the escalation plate 120 is provided to be
escalated on the upper portion of the optical sensor 110; a plurality of first springs 131
whose lower ends are fixed to the lower housing 101 and whose upper ends are fixed
to the escalation plate 120; a plurality of support blocks 140 which support the pad 150
movably on the escalation plate 120; and a second spring 141 whose one end is fixed
to the upper housing 102, and whose other end is fixed to the plurality of support
blocks 140.

The operation of the pad integrated mouse according to the first embodiment of the
present invention will follow.

If user's finger is put into the manipulative opening portion 102a to then pressurize

the pad 150, for manipulation of the mouse, the pad integrated mouse 100 is changed
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from a pad initial state shown in FIG. 4 to a pad descent state shown in FIG. 5. Here,
the pad 150 is positioned at a distance close to the optical sensor 110. Accordingly, a
signaling operation starts according to light reflection.

If the pad 150 is moved in desired directions, that is, in any directions, as shown in
FIG. 6 by a frictional force between the finger and the pad, at the state where the pad
150 has descended, a cursor (not shown) moves on a monitor (not shown) in the
direction where the pad has moved, to thereby enable the pad integrated mouse to
perform a desired function. Here, the pad 150 slidably moves on the upper surface of
the escalation plate 120.

In the case that a user wishes to move a cursor at a remote distance on a monitor,
the user moves the pad 150 within a range of the diameter of the manipulative opening
portion 102a, for example, at maximum to the left, and takes off the finger from the
pad 150. Then, the escalation plate 120 moves upwards by the restoring forces of first
springs 131. As a result, the pad 150 deviates from a sensing range of the optical
sensor 110, and thus movement of the cursor is stopped. Here, support blocks 140
return to an original position by a second spring 141, and the pad 150 returns to the
central position of the escalation plate 120.

If the pad 150 is pressurized and thus moves to the left-side direction, a cursor
position on the monitor moves continuously to the left side. Accordingly, the cursor
can move at a remote distance.

Referring to FIGS. 7 to 10 which show a pad integrated mouse according to a
second embodiment of the present invention, the pad integrated mouse includes: a
lower housing 101 in which an optical sensor 110 is installed; a pad 150 which is
provided so as to be movable in all directions on the upper portion of the optical sensor
110, and reflects the light irradiated from the optical sensor 110; a support unit which
supports the pad 150 so as to be movable in all directions; and an upper housing 102
which is combined with the lower housing 101 in which a manipulative opening
portion 102a is formed at a position corresponding to the pad 150.

The support unit includes: an elastic plate 160 which includes a light transmission
hole 121 through which light emitted from the optical sensor 110 passes, and which
supports the pad 150 at a position corresponding to the light transmission hole 121, in
which the elastic plate 160 is elastically supported up and down on the lower housing
101 so as to be elastically deformed; and a plurality of elastic wires 170 which support
the pad 150 on the elastic plate 160 so as to be returned to the original position and
movable on the elastic plate 160.

The operation of the pad integrated mouse according to the second embodiment of
the present invention will follow.

If user's finger is put into the manipulative opening portion 102a to then pressurize
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the pad 150, for manipulation of the mouse, the pad integrated mouse is changed from
a pad initial state shown in FIG. 8 to a pad descent state shown in FIG. 9. Then, the
elastic plate 160 is elastically deformed, and thus the pad 150 is descent within a
sensing range of the optical sensor 110.

If the pad 150 is moved in desired directions, that is, in any directions, as shown in
FIG. 10, at the state where the pad 150 has been pressurized, a cursor (not shown)
moves on a monitor (not shown) by a signal which is light reflected from the pad 150
to which light is irradiated from the optical sensor 110. Here, if a user takes off the
finger from the pad 150, the elastic plate 160 is elastically restored, and thus the pad
150 deviates from a sensing range of the optical sensor 110. Then, the pad 150 returns
to the central position of the elastic plate 160 by the restoring forces of the elastic wires
170.

Meanwhile, it is desirable that the upper surface of the pad 150 which the user
finger contacts is indented so that the surface of the pad 150 is coarse, in order to
increment a frictional force with the finger.

In addition, the bottom surface of the lower housing 101 is concavely formed, so
that the pad integrated mouse is put on user's lap or thigh, so as to be easily ma-
nipulated.

As described above, the present invention has been described with respect to par-
ticularly preferred embodiments. However, the present invention is not limited to the
above embodiments, and it is possible for one who has an ordinary skill in the art to
make various modifications and variations, without departing off the spirit of the
present invention. Thus, the protective scope of the present invention is not defined
within the detailed description thereof but is defined by the claims to be described later
and the technical spirit of the present invention.

Industrial Applicability

As described above, a pad integrated mouse according to the present invention can
be applied to a computer peripheral device that indicate position of a cursor indicated
on a monitor, that is, a device that detects a state of transfer of the mouse using an

amount of light reflected from irradiated light, for use in a computer.
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Claims

A pad integrated mouse for use in a computer in which light irradiated from an
optical sensor is reflected from a pad and a cursor is moved on a monitor using
the reflected light, the pad integrated mouse comprising:

a lower housing (101) in which an optical sensor (110) is installed;

a pad (150) which is provided so as to be movable in all directions on the upper
portion of the optical sensor (110), and reflects the light irradiated from the
optical sensor (110);

a support unit which supports the pad (150) so as to be movable in all directions;
and

an upper housing (102) which is combined with the lower housing (101) in
which a manipulative opening portion (102a) is formed at a position cor-
responding to the pad (150).

The pad integrated mouse according to claim 1, wherein the support unit
comprises:

an escalation plate (120) which includes a light transmission hole (121) through
which light emitted from the optical sensor (110) passes, and which supports the
pad (150) in which the escalation plate (120) is provided to be escalated on the
upper portion of the optical sensor (110);

a plurality of first springs (131) whose lower ends are fixed to the lower housing
(101) and whose upper ends are fixed to the escalation plate (120);

a plurality of support blocks (140) which support the pad (150) movably on the
escalation plate (120); and

a second spring (141) whose one end is fixed to any one of the upper and lower
housings (101)(102), and whose other end is fixed to the plurality of support
blocks (140).

The pad integrated mouse according to claim 1, wherein the support unit
comprises:

an elastic plate (160) which includes a light transmission hole (121) through
which light emitted from the optical sensor (110) passes, and which supports the
pad (150) at a position corresponding to the light transmission hole (121), in
which the elastic plate (160) is elastically supported up and down on the lower
housing (101) so as to be elastically deformed; and

a plurality of elastic wires (170) which support the pad (150) on the elastic plate
(160) so as to be returned to the original position and movable on the elastic plate
(160).

The pad integrated mouse according to any one of claims 1 to 3, wherein the
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bottom surface of the lower housing is concavely formed.
[5] The pad integrated mouse according to any one of claims 1 to 3, wherein the

upper surface of the pad (150) is indented.
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