WO 2008/136626 A2 |10 0 000 O O

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
13 November 2008 (13.11.2008)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

AL 0

(10) International Publication Number

WO 2008/136626 A2

(51)

21

(22)
(25)
(26)
(30)

(71)
(72)

(74)

International Patent Classification:
GOGF 3/033 (2006.01)

International Application Number:
PCT/KR2008/002521

International Filing Date: 6 May 2008 (06.05.2008)

Filing Language: Korean
Publication Language: English
Priority Data:

10-2007-0044112 7 May 2007 (07.05.2007) KR
10-2008-0009414 30 January 2008 (30.01.2008) KR
10-2008-0009415 30 January 2008 (30.01.2008) KR

Applicant and
Inventor: KIM, Youn Soo [KR/KR]; Olympic Family
Town 107-1102, 150, Munjeong 2-dong, Songpa-gu, Seoul
138-200 (KR).

Agents: KWON, Hyuk-Sung et al.; Eruum Patent Law
Firm, 5F.,, Boseong Bldg., 1005-8, Daechi-dongKang-
nam-gu, Seoul 135-280 (KR).

(81)

(34)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP,KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO,
RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report

(54) Title: MOUSE

FIG. 1

(57) Abstract: A mouse device, which causes to
move a pointer or cursor of a computer, includes a
housing having a receiving part therein, a mouse body
fitted inside the receiving part, and a detecting means
located on an inside wall of the receiving part. The
detecting means detects a movement of the mouse
body when pressed by the mouse body, thereby causing
the pointer to move. The mouse device of the invention
is not required to move beyond a limited range in
order to cause the pointer to move, thereby improving
the usability thereof. Since the mouse device is not
required to move beyond the predetermined range, the
use of the mouse device can reduce the fatigue of the
wrist of the user, thereby preventing a pain in the wrist.
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[DESCRIPTION]
[Invention Titlel

MOUSE

[Technical Field]

The present invention relates to a mouse device fof use
with an information processing instrument such as a personal
computer and, more particularly, to a mouse device, which is
not required to move beyond a limited range in order to cause a
pointer to mbve in succession, can be conveniently used since a
space greater than the limited range is not required, and can

be used as a conventional mouse device according to user

selection.

[Background Art]

A mouse device 1s divided into mechanical, optical and
opto-mechanical devices. The mechanical mouse device detects
the movement of a ball fitted in the bottom thereof and causes
a pointer or cursor to move 1in response to the detected
movement of the ball. The optical mouse device uses light to
detect movement. When the optical mouse device moves on a
patterned pad, a photosensor, installed on an underside of the
mouse device, detects the movement of the optical mouse device
based on a change iﬁ the pattern of the pad, thereby causing

the pointer to move in response to the movement of the mouse
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device. The opto-mechanical mouse device uses a photosensor
having a slit to detect movement. The photosensor detects the
movement of the mouse device based on the movement of a wheel,
thereby causing the pointer to move in response toc the movement
of the mouse device.

As described above, the prior art has used a scheme in
such a manner that the mouse device detects a movement when the
user moves the mouse device, and causes the pointer to move in
response to the movement.

Accordingly, in the case of moving the pointer using the
conventional mouse device, there is required a space where the

mouse device can move.

[Disclosurel

[Technical Problem]

However, environments in which a mouse device is used do
not always provide a sufficient space for the mouse device to
freely move. Without a sufficient space for the mouse device
to move, the user cannot move the pointer freely.

Furthermore, when the user works on a computer for a long
time, it becomes uncomfortable to operate the conventional
mouse device on a backing surface or a pad having a friction
surface. Accordingly, fatigue in the wrist increases, and a
pain in the wrist is frequently complained.

In the meantime, notebook computers are used in an
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environment which does not sufficiently provide a space for a
mouse device to move. Due to this problem, the notebook
computers have used a trackball, in which a ball is rolled to
move a pointer, or a touchpad. However, neither the trackball
nor the touchpad is easy to use, and thus are rarely used in

other cases than the notebook computers.

[Technical Solutionl]

According to an aspect of the invention, there is
provided a mouse device for causing to move a pointer or cursor
of a computer. The mouse device includes a housing having a
receiving part therein; a mouse body fitted inside the
receiving part; and a detecting means located on an inside wall
of the receiving part, wherein the detecting means detects a
movement of the mouse body when pressed by the mouse body,
thereby causing the pointer to move.

According to another aspect of the invention, there is
provided a mouse device, which includes: a housing having a
receiving part therein; a mouse body detachably housed in the
receiving part; a pressure-detecting means located on an inside
wall of the receiving part to generate a pointer movement
signal by detecting a movement of the mouse body when pressed
by the mouse body; and a movement-detecting means provided on
an underside of the mouse body tQ generate a pointer movement

signal by detecting a movement of the mouse body when the mouse
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body is separated from the housing.

According to a further aspect of the invention, there is
provided a mouse device, which includes: a housing having a
receiving part therein; a mouse body detachably fitted in the
receiving part; a pressure-detecting means located on an inside
wall of the receiving part to generate a pointer movement
signal by detecting a movement of the mouse body when contacted
by the mouse body; and a movement-detecting means provided on
an underside of the housing to generate a pointer movement
signal by detecting a movement of the housing.

According to still another aspect of the invention, there
is provided a mouse device, which includes: a housing having a
pressure-~detecting means provided on a ’top surface of the
housing, wherein the pressure-detecting means generates a
pointer movement signal by detecting a laterally-applied
contact pressure; a mouse body mounted on the top surface of
the housing, having a recess formed in an underside thereof to
receive the pressure-detecting means; and a movement-detecting
means provided on the underside of the mouse body to generate a
pointer movement signal by detecting a movement of the mouse
body when the mouse body is separated from the housing.

According to another aspect of the invention, there is
provided a mouse device, which includes: a\mbuse body having a
pressure-detecting means provided on an underside thereof,

wherein the pressure-detecting means generates a pointer
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movement signal by detecting a laterally-applied contact
pressure; a housing having a recess in a top portion thereof to
receive the pressure-detecting means, whereiﬁ the mouse body is
mounted on the top portion of the housing; and a movement-
detecting‘ means provided on an underside of the housing to
generate a pointer movement signal by detecting a movement of
the housing.

According to a further aspect of the invention, there is
provided a mouse device, which includes: a housing placed on a
backing surface; a mouse body placed on an outer portion of the
housing; and a pressure-detecting means protruding from one of
the housing and the mouse body, whérein a remaining one of the
housing and the mouse body has a‘recess receiving the pressure-
detecting means therein, wherein the pressure-detecting means
generates a pointer movement signal by detecting a contact
pressure with an inside wall of the recess.

According to a still another aspect of the invention,
there 1s provided a mouse device, which ihcludes: a housihg
placed on a backing surface; a mouse body placed on an outer
portion of the housing; a 1lug protruding from one of the
housing and the mouse body, wherein a remaining one of the
housing and the mouse body has a recess receiving the lug
therein; and a detecting means provided on an outer side
portion of the lug or on an inner side portion of the recess,

wherein the detecting means generates a pointer movement signal
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by detecting a contact pressure between the lug and the recess.

[Description of Drawings]

FIG. 1 is an exploded perspective view illustrating a
first embodiment of a mouse device according to the invention;

FIG. 2 1is a perspective view illustrating the first
embodiment of the mouse device according to the invention;

FIG. 3 1s a plan view illustrating the first embodiment
of the mouse device according to'the invention;

FIG. 4 is a plan view illustrating a second embodiment of
the mouse device according to the invention;

FIG. 5 is a plan view illustrating an elastic means of
the second embodiment of the mouse device acéording to the
invention;

FIG. 6 is a side elevation view illustrating a third
embodiment of the mouse device according to the invention;

FIG. 7 is a perspective view illustrating an application
in which the mouse device of the invention is attached to a
keyboard;

FIG. 8 1s a perspective view illustrating another
application in which the mouse -device of the invention is
attached to a notebook computer;

FIG. 9 is a perspective view illustrating an alternative
form of the housing of the mouse device according to the

invention;
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FIG. 10 is an exploded perspective view illustrating a
fourth embodiment of the mouse device according to the
invention;

FIG. 11 is a bottom perspective view illustrating the

5 mouse ‘body of the fourth embodiment of the mouse device
according to the invention;

FIG. 12 is a cross-sectional view illustrating the fourth
embodiment of the mouse device according to the invention;

FIG. 13 1s a cross-sectional view illustrating a fifth

10 embodiment of the mouse device according to the invention;

FIGS. 14 and 15 are cross-sectional views illustrating a
connection structure of a signal cable in the fourth embodiment
of the mouse device according to the invention;

FIGS. 16 and 17 are cross—sectional wviews illustrating a

15 sixth embodiment of the mouse device according to the
invention; |

FIG. 18 is a cross-sectional view illustrating a seventh
embodiment of the mouse device according to the invention;

FIG. 19 is a cross-sectional view illustrating an eighth

20 embodiment of the mouse device according to the invention;

FIG. 20 1is a cross-sectional view illustrating a ninth
embodiment of the mouse device according to the invention;

FIG. 21 is a cross-sectional view illustrating a tenth
embodiment of the mouse device accordihg to the invention;

25 FIGS. 22 and 23 are cross—-sectional views illustrating an
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eleventh embodiment of the mouse device according to the
invention;

FIGS. 24 and 25 are an exploded perspective view and a
cross—sectional view illustrating a twelfth embodiment of the
mouse device according to the invention;

FIG. 26 1is a cross-sectional view illustrating a
thirteenth embodiment of the mouse device according to the
invention;

FIG. 27 is an exploded perspective view illustrating a
fourteenth embodiment of the mouse device according to the
invention;

FIG. 28 is a cross-sectional view illustrating the
fourteenth embodiment of the mouse device according to the
invention;

FIG. 29 is a cross-sectional view illustrating a
fifteenth embodiment of  the mouse device according to the
invention;

FIG. 30 is an exploded perspective view illustrating a
sixteenth embodiment of the moﬁse device according to the
invention;

FIG. 31 is a cross-sectional view illustrating the
sixteenth embodiment of the mouse device according. to the
invention; |

FIG. 32 is a cross—sectional_ view illustrating a

seventeenth embodiment of the mouse device according to the
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invention;

FIG. 33 is a cross-sectional view 1illustrating an
eighteenth embodiment of the mouse device according to the
invention;

FIG. 34 1is a cross-sectional view illustrating a
nineteenth embodiment of the mouse device according to the
invention;

FIG. 35 is an exploded perspective view illustrating a
twentieth embodiment of the mouse device according to the
invention;

FIG. 36 1s a cross-sectional view illustrating the
twentieth embodiment of the mouse device according to the
invention; and

FIG. 37 is a cross—-sectional view illustrating a twenty-

first embodiment of the mouse device according to the invention.

[Best Model

Hereinafter, a mouse device according to the invention
will be described more fully with reference to the accompanying
drawings, in which exemplary embodiments thereof are shown.

FIG. 1 is a perspective view illustrating an exploded
state of a first embodiment of the mouse device according to

the invention, and FIG. 2 is a perspective view illustrating an

assembled state of the first embodiment of the mouse device

according to the invention.
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As shown in FIGS. 1 and 2, the mouse device of the
invention generally includes a housing 100 and a mouse body 200
housed in the housing 100.

The housing 100 has a circular receiving part 110, which
is open upward, and an electronic circuit board (not shown)
installed therein. The electronic circuit board serves to
transmit control signals corresponding to the movement of the
mouse body 200, which will be described later, to a computer.

The housing 100 may also have a cord (not shown)
connected to an outside circuit or an internally-mounted
component for realizing a wireless mouse device according to a
method of connecting the mouse device of the invention to the
computer.

The cord may be implemented as a serial line, a Personal
System/2 (PS/2) <cable or a Universal Serial Bus (USB)
cable. The serial line is connected to a serial port, the PS/2
cable is connected to a dedicated portion, and the USB cable is
connected, in parallel, to an extension slot.

In order to realize a wireless mouse device, infrared
(IR) communication components, radio communication components
or a Bluetooth module may be installed in the housing.

The housing 100 may have slippage-preventing rubber
members or rubber suckers 101 attached to the underside
thereof. The rubber suckers 101 serve to fix the housing 100

to a smooth surface using the atmospheric pressure.

10
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As an alternative, a wrist pad 102 can be attached to the
housing 100 so as to fix the housing 100 by the weight of a
wrist of a user. The wrist pad 102 stably supports the wrist
of the user and also stably fixes the housing 100 to the
installed surface, thereby minimizing the movement of the
housing 100. Of course, a silicone or rubber material can be
provided on the top portion of the wrist pad 102.

The mouse body 200 1is configured as a circular body
smaller than that of the receiving part 110 of the housing 100
so as to be received in the receiving part 110. The mouse body
200 has input buttons 201 and a scroll button 203 on the top
portion thereof, which are exposed from the top portion and are
arrayed in positions for user convenience.

The input buttons 201 support some functions. For
example, the user can press down and release a button on a
specific point (click), move the mouse device while pressing
down on the button (drag), or press the button twice in rapid
succession (double click). The input buttons 201 can also
display some functional items such as "copy,”" "paste" and
"cancel" on a display screen so that the user can select one of
them. The scroll button 203 is implemented as being rotatable,
such that the user can turn up or down the wheel of the scroll
button 203 with a fingef to cause displayed text or graphics to
move up or down on the display screen.

On the side face of the mouse body 200, protrusions (not

11
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shown) are repeatedly formed for correct contact with detecting
means 310, which will be described later. The protrusions (not
shown) have a typical gear—-like shape in which threads form a

circular shape.

FIG. 3 is a plan view illustrating the first embodiment
of the mouse device according to the invention, and FIG. 4 is a
plan view illustrating a second embodiment of the mouse device
according to the invention.

The detecting means 310 detects the movement of the mouse
body 200, thereby causing a pointer or cursor to move on a
display screen. The detecting means 310 may be implemented as
a pressure sensor attached to the inside wall of the receiving
part 110 or pressure switches attached to the inside wall of
the receiving part 110, in which each pressure switch is spaced
apart from adjacent one at a predetermined interval.

As shown in FIG. 3, the pressure sensor is attached along
the inside wall of the receiving part 110. The pressure sensor
has a plurality of contact points installed therein so as to
detect that the mouse body 200 comes into contact with each
contact point or that the mouse body 200 in contact with the
contact point is pressed, thereby moving the pointer on the
display screen of the computer.

The pointer moves on the display screen in response to

the detection of a contact signal, and the speed of the pointer

12
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is adjusted by the detection of a pressure, which is added
after the contact.

As shown in FIG. 4, a plurality of the pressure switches
is mounted on the inside wall of the receiving part 110. The
pressure switches are push switches, some of which are pushed
by the mouse body 200. Specifically, the mouse body 200 moving
in one direction inside the receiving part 110 presses some of
the push switches, which are adjacent to the mouse body
200. Then, the pointer moves on the display screen of the
computer based on the location and the number of the push
switches, which are pressed by the mouse body 200.

Alternatively, the moving speed of the pointer can be
determined by detecting the strength that the mouse Dbody
presses the push switches.

In the cases where the pressure sensor or the pressure
switch itself cannot control the speed of the pointer, other
schemes can be used. A first scheme is to set the pressure
sensor or the pressure switch to simply indicate the moving
direction of the pointer while controlling the speed of the
polnter via software. Secondly, a speed switch 204 for
controlling the speed of the pointer may be added to the mouse
body 200. 1In order to improve the convenience of operation,
the speed switch 204 may preferably be provided on the left
part of the mouse body 200 where a thumb is generally located.

The pressure sensor and the pressure switches, which

13
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generate a signal in response to a contact, are well known in
the art, and thus the internal structure and operation thereof

will not be described in detail.

FIG. 5 is a plan view of the second embodiment of the
mouse device according to the invention, and FIG. 6 is a side
elevation view of ka third embodiment of the mouse device
according to the invention.

In the foregoing, it has been described that the pointer
of the computer was moved by the detecting means 310. When the
mouse body 200 moves inside the receiving part 110 of the
housing 100, the pointer is caused to move. The mouse body 200
inside the receiving part 110 may maintain contact with the
detecting means 310, thereby causing _the pointer to move
against the intention of the user. 1In order to prevent this
result, an elastic means 400 is disposed between the housing
100 and the mouse body 200, thereby restoring the mouse body
200 to the original position, such that the mouse body 200 does
not contact the detecting means 310.

As shown in FIG. 5, the elastic means 400 of the second
embodiment includes an operating part 410, a plurality of
pressing members 420 and springs 430. The operating part 410
has a circular bottom portion 411, which is inserted into a
hollow region (not shown) in the bottom of the receiving part

so as to be horizontally movable in the hollow region, and a

14
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top portion 412, which protrudes toward the receiving part 110
and is connected to the mouse body 200. The pressing members
420 are coupled to the bottom portion 411 of the operating part
410 while surrounding the latter. The springs 430 elastically
force the pressing members 420 against the operating part 410.

The pressing members 420 have an arc-shaped surface,
which stably comes into close contact with the bottom portion
411 of the operating part 410. Four of the pressing members
420 are arrayed at an interval of 90° around the bottom portion
411 of the operating part 410.

The pressing members 420 are not limited to the four
pressing members 420 arrayed at the interval of 90°, but the
number of the pressing members can be increased/decreased if
necessary.

Each of the springs 430 is provided on a respective one
of the pressing members 420, which are arrayed at the interval
of 90°. The springs 430 have the same elastic force in the
tensile direction, such that the operating part 410 is always
located in the center of the receiving part 110, thereby
preventing the mouse body 200 from contacting the detecting
means 310.

The pressing members 420 may be implemented as switches,
such that the moving direction of the computer scroll can be
controlled according to the degree that the pressing members

420 are pressed.

15
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As shown in FIG. 6, the elastic means 400 of the third
embodiment is implemented as an elastic bar. The elastic bar
is fixed, at the bottom thereof, to the center of the receiving
part 110 and( at the top thereof, - to the bottom of the méuse
body 200 in order to apply a restoring force around the
vertical direction.

The elastic bar is made of a leaf spring member or
synthetic resin that has a restoring force.

Accordingly, the mouse device of the invention is
constructed with the mouse body 200 housed in the receiving
part 110 of the housing 100, the detecting means 310 attached
to the inside wall of the receiving part 110 and the elastic
means 400 interposed between the housing 100 and the mouse body

200.

While the construction of the invention has been
described in the foregoing, the operation of the invention will
be now described more fully with reference to FIGS. 1 to 6.

Firstly, when the user moves the mouse body 200 in a
direction that he/she wants inside the receiving part 110 of
the housing 100 while holding the mouse body 200, the moving
mouse body 200 contacts the detecting means 310 on the inside
wall of the receiving part 110, thereby generating coordinate
signals. The pointer on the display screen responds to the

coordinate signals generated, so as to move following the

16
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movement of the mouse body 200. After the pointer moved, an
instruction is inputted from the input buttons 201 and/or the
scroll button 203 so as to enable an operation that the user
wants.

When the user releases the mouse body 200, the mouse body
200 is moved to the center of the receiving part 110 by the
elastic means 400. The mouse body 200 returns to the standby

position so as not to contact the detecting means 310 any more.

FIG. 7 is a perspective view illustrating an application
in which the mouse device of the invention is attached to a
keyboard, and FIG. 8 is a perspective view illustrating another
application in which the mouse device of the invention is
attached to a notebook computer.

As shown in FIG. 7, the mouse device as described above
can be used as being attached to one portion of a keyboard B,
thereby taking advantage of a reduced space. In the case of a
wired mouse device, cords can be connected to the inside of the
keyboard, thereby preventing a problem of messy cords.

Of course, the mouse device can be used as being
separated from the keyboard B in order to promote user
convenience.

As shown in FIG. 8, the mouse device of the invention can
be provided on a middle portion of a notebook computér C, in

which a touch pad would generally be installed. Alternatively,

17
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the mouse device can be detachably attached to one lateral side

of the notebook computer C.

FIG. 9 is a perspective view illustrating an alternative
form of the housing of the mouse device according to the
invention.

As shown in FIG. 9, the mouse device of the invention
includes a bar-shaped housing 100 extending along the length
direction thereof and a mouse body 200 provided on the housing
100, such that the user can operate the mouse body 200 with an
index finger. Particularly, the user operates the mouse body
200 to move with the index finger while holding the bar-shaped
housing 100, thereby causing the pointer of the computer to
move.

The mouse body 200 is also provided with a finger recess
205, in which the user can place the index finger in order to

more stably operate the mouse body 200.

FIG. 10 is an exploded perspective view illustrating a
fourth embodiment of the mouse device according to the
invention, FIG. 11 is a bottom perspective view illustrating
the mouse body of the fourth embodiment of the mouse device
according to the invention, and FIG. 12 1is a cross-sectional
view illustrating the fourth embodiment of the mouse device

according to the invention.

18
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As shown in FIGS. 10 to 12, the mouse device of the
invention includes a housing 100 having a receiving part 110
therein, a mouse body 200 detachably housed inside the
receiving part 110 and a pressure-detecting means 300 located
on the inside wall of the receiving part 110. When the mouse
body 200 contacts the mouse body 200, the pressure-detecting
means 300 detects the movement of the mouse body 200 so as to
generate a pointer movement signal. The mouse device also
includes a restoring means 400, which is fixedly coupled to the
bottom of the receiving part 110 and is inserted, at the top
portion thereof, into the mouse body 200.

The housing 100 has rubber suckers 101 attached to the
underside thereof, so as to fix the housing 100 to the
underlying, backing surface. The receiving part 110 is shaped
as a rounded recess.

As shown in FIG. 10, the housing 100 has the receiving
part 110 located in the center thereof. As an alternative, one
portion of the housing 100 may be extended so as to support a
wrist or an arm of the user, which will be placed on the
extended portion of the housing 100. When the housing 100 is
configured to support the wrist or the arm of the user placed
thereon, the housing 100 can be more reliably fixed to the
backing surface.

The mouse body 200 is configured to be more or less

smaller than the receiving part 110 so as to play in every

19
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horizontal direction inside the receiving part 110. As shown
in FIG. 12, when the mouse body 200 is located in the center of
the receiving part 110, the mouse body 200 does not contact any
part of the pressure-detecting means 300.

When the mouse body 200 moves in one direction from the
position shown in FIG. 12 to contact the pressure-detecting
means 300, the préssure—detecting means 300 detects the
movement of the mouse body 200, thereby causing the pointer to
move on the display screen. The pressure-detecting means 300
causes the pointer to move on the display screen in response to
a detected contact signal and controls the speed of the pointer
by reflecting the detected amount of pressure, which is added
after the contact.

Here, the pressure-detecting means 300 can be constructed
to increase or decrease the speed of the pointer according to
the contact pressure that the mouse body 200 applies to the
pressure-detecting means 300. That is, the pressure-detecting
means 300 can control the speed of the pointer by reflecting
the detected amount of pressure, which is added after the
contact with the mouse body 200. Accordingly, the pointer
moves fast when the user strongly pushes the nmuse‘body 200,
but moves slowly when the user does not apply a strong force to
the mouse body 200.

When the user has brought the mouse body 200 into contact

with the pressure-detecting means 300 by forcing the mouse body

20
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200 in one direction, the mouse body 200 keeps in contact with
the pressure-detecting means 300 even though the user releases
his/her hand from the mouse body 200, such that the pointer can
move in succession.

The restoring means 400 is a component devised to prevent
this problem, and is implemented as a cylindrical .elastic
body. The restoring means 400 is fixedly coupled, at the
bottom end thereof, to the bottom center of the receiving part
110 and is inserted, at the top end thereof, into an insert-
hole 210 in the Dbottom center of the mouse body
200. Accordingly, when an external force is not applied to the
mouse body 200, the restoring means 400 restores the mouse body
200 to the original position such that the mouse body 200 is
spaced apart from the pressure-detecting means 300.

The invention 1s characterized in that the mouse body 200
can be used like a conventional "movable mouse device" as being
separated from the housing 100.

As shown in FIG. 11, the mouse body 200 has a movement-
detecting means 220 in the bottom thereof. When the mouse body
200 is separated from the housing 100, the movement-detecting
means 220 serves to detect the movement of the mouse body 200
so as to generate a pointer movement signal, such that the
mouse body 200 can be used as a conventional movable mouse
device when separated from the housing 100.

Accordingly, the user can suitably use the mouse device

21
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of the invention according to respective environments. That is,
the user can use the mouse device by operating the mouse body
200 seated in the housing 100. The user can also use the mouse
device of the invention as a movable mouse device by operating

the mouse body 200 as being separated from the housing 100.

FIG. 13 1is a cross-sectional view illustrating a fifth
embodiment of the mouse device according to the invention.

The movement-detecting means 220 of the mouse body 200
can be implemented as an optical sensor, which is used in a
typical optical mouse device as shown in FIGS. 11 and
12. Alternatively, as shown in FIG. 13, the movement-detecting
means 220 of the mouse body 200 can be implemented as a ball,
rollers and an encoder, which are used in a conventional ball
mouse. The construction of the mouse body, in which the
rollers rotate following the rotation of the ball and the
encoder thereby generates a pointer movement signal, 1is
substantially the same as the construction of the conventional
ball mouse for generating a pointer movement signal, and thus

will not be described in detail.

FIGS. 14 and 15 are cross-sectional views illustrating a
connection structure of a signal cable 500 in the fourth
embodiment of the mouse device according to the invention.

In the case where the mouse device of the invention is
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used as a wired mouse device, a signal cable 500 is used in
order to transmit generated pointer movement signals to the
computer.

When the mouse body 200 is fitted in the housing 100,
particularly, to be used as a mouse device, the signal cable
500 1is connected to the housing 100 to transmit a pointer
movement signal from the pressure-detecting means 300 to the
computer. When the mouse body 200 is separated from the
housing 100, particularly, to be used as a movable mouse device,
the signal cable 500 is connected to the mouse body 200 so as
to transmit a pointer movement signal from the movement-
detecting means 220 to the computer.

In the case where the signal cable 500 is connected to
the housing 100 as shown in FIG. 14, the pointer movement
signal from the pressure-detecting means 300 is transmitted to
the computer. In the case where the signal cable 500 is
connected to the mouse body 200 as shown in FIG. 15, the
pointer movement signal from the movement-detecting means 220
is transmitted to the computer. Accordingly, the pointer
movement signal is not transmitted from both the pressure-—
detecting means 300 and the movement-detecting means 220 at the
same time.

The signal cable 500 may also be steadily connected to
the mouse body 200 or the housing 100. Here, the signal cable

500 transmits the pointer movement signal from the pressure-
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detecting means 300 when the mouse body 200 is fitted in the
housing 100, but transmits the pointer movement signal from the
movement detecting means 220 when the mouse body 200 is
separated from the housing 100. In this case, the connecting
position of the signal cable 500 is not required to be changed,

thereby improving the usability of the signal cable 500.

FIGS. 16 and 17 are cross—-sectional views illustrating a
sixth embodiment of the mouse device according to the invention.

The mouse device of the invention can be implemented as a
wireless mouse device. In this case, the pressure-detecting
means 300 and the movement-detecting means 220 are constructed
to transmit a pointer movement signal by radio waves, and the
.mouse body is provided With a mode switch 600 for turning
on/off the operation of the movement-detecting means 220.

In the state shown in FIG. 16, the mode switch 600 is
operated to turn off the movement-detecting means 220, such
that only the pointer movement signal from the pressure-
detecting means 300 is transmitted to the computer. Conversely,
in the state shown in FIG. 17, the mode switch 600 is operated
to turn on the movement-detecting means 220 and the mouse body
200 is separated from the housing 100, such that only the
pointer signal from the movement-detecting means 220 1is

transmitted to the computer.
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FIG. 18 is a cross-sectional view illustrating a seventh
embodiment of the mouse device according to the invention.

The restoring means 400 for restoring the mouse body 200
to the center of the receiving part 110 can be constructed
using a magnetic force in addition to the structure, which
restores the mouse body 200 by its own restoring elastic force,
as shown in FIGS. 1 to 17.

That is, the restoring means 400 may be constructed with
a pair of magnetic bodies 440, one of the magnetic bodies 440
mounted on the bottom of the receiving part 110 and the other
magnetic body 440 mounted on the bottom of the mouse body
200. The magnetic bodies 440 oppose each other to generate an
attractive force between them. When the mouse body 200 moves
in one direction, the orientation of the magnetic bodies 440 is
misaligned in one direction (i.e., the vertical axes of the
magnetic bodies 440 are misaligned). If the mouse body 200 is
released from an external force, the magnetic bodies 440 return
to the original position due to the attractive force, caused by
the magnetic bodies 440 tending to be Vertically aligned (i.e.,
the magnetic bodies 440 tending to be aligned along the
vertical axes thereof). As a result, the mouse body 200 also
returns to the position as shown in FIG. 18.

In the case of the restoring means 400 implemented as an

elastic body, the elastic body may be deformed or damaged with

use to such an extent that the mouse body 200 cannot properly

25



10

15

20

25

WO 2008/136626 PCT/KR2008/002521

return to the original position. The restoring means 400
implemented as a pair of the magnetic bodies 440 can provide an
advantage of improved endurance in that the components will be

rarely deformed or damaged with use.

FIG. 19 is a cross-sectional view illustrating an eighth
embodiment of the mouse device according to the invention.

The restoring means 400 may be applied as elastic members
450 protruding from the ihside wall of the receiving part 110
toward the mouse body 200. That is, the mouse body 200 moving
in one direction compresses at least one of the elastic members
450 in the corresponding direction, such that the elastic force
of the elastic member 450 can restore the mouse body 200 to the
original position when an external force is released.

Here, the mouse body 200 may preferably be provided with
indentations in the outer circumference thereof, each of which
receives a respective one of the elastic members 450 in order
to improve the close contact between the elastic™ members 450
and the mouse body 200.

Further, the elastic members 450 may preferably be formed
along the entire inner circumference of the receiving part 110
so as to apply an elastic force to the mouse body 200
irrespective of the moving direction of the mouse body 200. As
such, the elastic members 450 arranged along the entire inner

circumference of the receiving part 110 can advantageously
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prevent foreign materials such as dust or dirt from entering

between the mouse body 200 and the housing 100.

FIG. 20 is a cross-sectional view illustrating a ninth
embodiment of the mouse device according to the invention, and
FIG. 21 1s a <cross—-sectional view illustrating a tenth
embodiment of the mouse device according to the invention.

The mouse device of the invention can be implemented as a
movable mouse device, in which the mouse body 200 is separated
from the housing 100, or be constructed in such a fashion that
the housing 100 with the mouse body 200 fitted therein can be
used as a mouse device.

That is, the mouse device of this embodiment includes the
housing 100 having the receiving part 110 therein, the mouse
body 200 detachably fitted in the receiving part 110 and the
detecting means 310 located on the inside wall of the receiving
part 110. The detecting means 310 serves to detect the
movement of the mouse body 200, whenvthe mouse body 200 comes
into contact with the detecting means 310, thereby generating a
pointer movement signal. The movement-detecting means 220 may
also be provided in the bottom of the mouse body 200 to detect
the movement of the housing 100 so as to cause the pointer to
move. Similar to the foregoing description with reference to
FIGS. 12 and 13, the movement-detecting means 220 may be

implemented as an optical sensor (see FIG. 20), or be
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constructed with a ball, rollers and an encoder (see FIG. 21).

The embodiments shown in FIGS. 20 and 21 are so
constructed to generate a pointer movement signal by detecting
the movement of the housing 100, and thus do not use the rubber
suckers 101 for fixing the housing 100.

When the user moves both the mouse body 200 and the
housing 100 while holding the mouse body 200, the movement-
detecting means 200 in the bottom of the housing 100 detects
the moving direction and speed of the housing 100 to generate a
corresponding pointer movement signal.

That is, the mouse devices of the invention shown in FIGS.
20 and 21 can operate as a mouse device in which the housing
100 is fixed but only the mouse body 200 is movable, or operate
as a conventional movable mouse device in which a set of the
mouse body 200 and the housing 100 can move. According to the
above—-described construction of the mouse devices of the
invention, in the case where the mouse device of the invention
is to be mode-converted into the movable mouse device, the
mouse body 200 is not required to be separated from the housing
100, and thus the operating mode of the mouse devices can be

easily converted.
FIGS. 22 and 23 are cross—-sectional views illustrating an

eleventh embodiment of the mouse device according to the

invention.
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According to the embodiments shown 'in FIGS. 20 and 21,
the outer face of the mouse body 200 is spaced apart from the
inside wall of the receiving part 110. When the user tries to
move both the mouse body 200 and the housing 100vwhile holding
the mouse body 200, the mouse body 200 and the housing 100 may
not move as an integrél part, and thus it may be inconvenient
to operate the mouse device of the invention.

Accordingly, as shown in FIGS. 22 and 23, the mouse
device of the invention further includes a locking means 700
for fixing the mouse body 200 to the housing 100.

The locking means 700 is slidably coupled to the mouse
body 200, and is constructed in such a fashion that the distal
end thereof (i.e., the bottom end in this embodiment) fits into
the housing 100 so as to integrally lock the mouse body 200 to
the housing 100 when the locking means 700 is pushed once, but
escapes from the housing 100 so as to unlock thé mouse body 200
from the housing 100 when the locking means 700 is pushed
twice. When the mouse device of the invention is used, the
locking means 700 is unlocked as shown in FIG. 22 so that the
mouse body 200 can move independently from the housing
100. When the mouse device of the invention is used as a
movable mouse device, the locking means 700 locks the mouse
body 200 to the housing 100 so that the mouse body 200 and the
housing 100 can be integrally moved.

While the locking means 700 of this embodiment 1is
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described as being a knock type that alternately fits in and
escapes out in response to the repeated pushing ‘of the locking
means 700, this is not limiting the invention. Rather, the
locking means 700 can be implemented as any structures that rcan
lock the mouse body 200 to the housing 100. Since this type of
locking structure is widely used in various forms, a detailed
description thereof will be omitted.

The mouse device of the invention can be constructed in
such a fashion that either the movement-detecting means 200 or
the pressure-detecting means 300 can be selected to generate
the pointer movement signal according to whether the locking
means 700 locks the mouse body 200 to the housing 100 or
unlocks the mouse body 200 from the housing 100.

When the locking means 700 locks the mouse body 200 to
the housing 100, the movement-detecting means 220 is activated
but the pressure-detection means 300 is inactivated, so that
the pointer moves in reSponse to the pointer movement signal
from the movement-detecting means 200. Conversely, when the
locking means 700 unlocks the mouse body 200 from the housing
100, the pressure-detecting means 1is activated but the
movement-detecting means is inactivated, so that the pointer
moves 1in response to the pointer movement signal from the

pressure—-detecting means 300.

FIGS. 24 and 25 are an exploded perspective view and a
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cross—-sectional view illustrating a twelfth embodiment of the
mouse device according to the invention.

The mouse devices of the invention as shown in FIGS. 1 to
23 are manufactured in a circular configuration in which the
mouse body 200 and the receiving part 110 are symmetrical in
all directions, such that the same pressure can be applied to
the pressure-detecting means 300 irrespective of the moving
direction of the mouse body 200. In some cases, however, the
circular configuration of the mouse body 200 may cause
inconveniencé to the user when he/she holds the mouse device
with the hand.

To prevent this, as shown in FIG. 24, the mouse body 200
is manufactured in a predetermined shape (i.e., a streamlined
shape like a conventional mouse device) such that the user can
easily hold the mouse body 200 with the hand. The pressure-
detecting means 300 is cylindrically shaped and a cylindrical
recess 320 is formed in the bottom of the mouse body 200 with a
diameter slightly larger than the outside diameter of the
pressure-detecting means 300, such that the pressure-detecting
means 300 can fit into the mouse body 200, particularly, into
the recess 320 of the mouse body 200. The restoring means 400
is fixedly coupled, at the top end thereof, to the innermost
end of the recess 320 (i.e., the top end of the recess 320 in
FIG. 25) and is inserted, at the bottom end thereof, into the

pressure-detecting means 300, such that the outer side surface
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of the pressure-detecting means 300 is spaced apart from the
inside wall of the recess 320. When the mouse body 200 is
mounted on the top surface of the housing 100, the bottom end
of the restoring means 400 is inserted into the pressure-
detecting means 300 so as to locate the pressure-detecting
means 300 in ﬁhe center of the recess 320 unless an external
force is applied.

Since the cylindrically-shaped pressure-detecting means
300 is fitted into the mouse body, a contact pressure can be
uniformly applied to the mouse body irrespective of the moving
direction of the mouse body even if the mouse body does not
have a circular outer shape. Accordingly, the operation of the
pointer can Dbe realized to be uniform 1in respective
directions. That is, the outef shape of the mouse body 200 can
be variously designed to meet the tastes of consumers.

The movement-detecting means 220 1s provided in the
bottom of the mouse body 200, and when the mouse body 200 is
separated from the housing 100, detects the movement of the
mouse body 200 so as to generate a pointer movement signal.

The restoring means 400 is not limited to the bar-shaped
elastic body as shown in FIG. 25, but can also be implemented
as a pair of the magnetic bodies 440 or the elastic members 450,
which was described above with reference to FIGS. 18 and 19.

Specifically, the restoring means 400 can be implemented

as a pair of magnetic bodies (not shown) for generating an
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attractive force, in which one magnetic body is disposed in the
bottom center of the recess 320 and the other magnetic body is
disposed in the top center of the pressure-detecting means
300. Alternatively, the restoring means 400 can be implemented
as elastic members (not shown) protruding toward the pressure-
detecting means 300. When the restoring means 400 is
implemented as the elastic members, the mouse body 200 may
preferably be provided with indentations (not shown) in the
outer circumference thereof, each of which receives a
respective one of the elastic members. The elastic members may
preferably be formed along the entire inside wall of the recess

320.

FIG. 26 1is a cross—sectional view illustrating a
thirteenth embodiment of the mouse device according to the
invention.

In the case of using the mouse device shown in FIG. 25 as
a movable mouse device, the mouse body 200 is required to be
separated from the housing 100.  Of course, it is also possible
to use both the mouse body 200 and the housing 100 as a movable
mouse device.

As shown in FIG. 26, the mouse device of this embodiment
includes the mouse body 200, the pressure-detecting means 300
and the housing 200. The pressure-detecting means 300 is

provided in the bottom of the mouse body 200 to detect an
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axially—-applied contact pressure so as to generate a pointer
movement signal. The housing 200 -has a recess 320, which
receives the pressure-detecting means 300 therein, such that
the mouse body 200 is installed on the top surface of the
housing 200. The movement-detecting means 220 is provided in
the bottom of the housing 100 to detect the movement of the
housing 100, thereby generating a pointer movement signal.

As described above, when the mouse device of the
invention is manufactured in the construction as shown in FIGS.
25 and 26, the outer shape of the mouse device can
substantially the same as that of a conventional movable mouse
device. Particularly, when the user uses the mouse device of
the invention as a movable mouse device by moving both the
moﬁse body 200 and the housing 100, the user can feel as if
he/she is operating - a conventional movable mouse
device. Accordingly, as an advantageous effect, the user can
be easily familiar with and be easily accustomed to use the

mouse device of the invention.

FIG. 27 1is an exploded perspective view illustrating a
fourteenth embodiment of the mouse device according to the
invention, and FIG. 28 1is ‘a cross-sectional view illustrating
the fourteenth embodiment of the mouse device according to the
invention.

As shown in FIGS. 27 and 28, the mouse device of the
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invention includes the housing 100 seated on the backing
surface, the cylindrically-shaped detecting means 310 provided
on the top surface of the housing 100, and the mouse body 200
seated on the housing 100. The recess 320 is provided in the
bottom of the mouse body 200 to receive the detecting means 310
therein.

On the top portion of the mouse body 200, the input
buttons 201 and the scroll button 203 are arrayed in positions
for user convenience. The input buttons 201 support some
functions to the user. For example, the user can press down
and release a button on a specific point (click), move the
mouse device while pressing down on the button (drag), or press
the button twice in rapid succession (double click). The input
buttons 201 can also display some functional items such as
"copy," "paste" and "cancel" on a display screen so that the
user can select one of them. The scroll button is implemented
as being rotatable, such that the user can turn up or down the
scroll button with a finger to cause displayed text or graphics
to move up or down on the display screen.

The input buttons 201 and the scroll 203 may also be
provided on the lateral side of the housing 100. Since the
mouse device of the invention rarely moves from the backing
surface, even if the input buttons 201 and the scroll 203 are
provided on the lateral side, the user can easily click the

input buttons 201 and the scrolls while'laterally pushing the
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mouse body 200 in one direction.

The detecting means 310 is a component that detects the
moving direction of the mouse body 200 so as to move the
pointer following the .detected direction. The operation of the
detecting means 310 will be described as follows.

The detecting means 310 shown in FIG. 28 is located in
the center of the recess 320, in which the pointer is not
caused to move. When the user horizontally pushes the mouse
body 200 with the hand from the position shown FIG. 28, the
inside wall of the recess 320 contacts the detecting means
310. The detecting means 310 in turn generates a pointer
movement signal to cause the pointer to move following the
mouse body 200 in a direction that the inside wall of the
recess 320 comes into contéct with the detecting means
310. Preferably, both the detecting means 310 and the recess
320 can be cylindrically shape, such that the same amount of
pressure can be applied to the detecting means 310 irrespective
of the direction that the mouse body 200 moves.

After the mouse body 200 pushed in one direction brought
the inside wall of recess 320 into contact with the detecting
means 310, even if the user removes his/her hand from the mouse
body 200, the inside wall of the recess 320 may keep in contact
with the detecting means 310. Then, the pointer moves in
succession even if the user does not push the mouse body 200 in

one direction. The elastic means 400 is a component devised to
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prevent this problem. The elastic means 400 is coupled, at one
portion thereof, to the inside wall of the recess 320 and is in
contact, at the other portion thereof, with the detecting means
310, such that the detecting means 310 remains in the center of
the recess 320 when an external force 1is not applied to the
mouse body 200. That is, the elastic means 400 restores the
mouse body 200 to the original position such that the inside
wall of the recess 320 is spaced apart from the detecting means
310.

The elastic means 400 may be made of elastic material
such as sponge or elastic synthetic resin, or a spring such as
a coil spring or a leaf spring.

In the case where the other end of the elastic means 400
is adapted to simply contact the outer side surface of the
detecting means 310, when the mouse body 200 is pushed in one
direction, the detecting means 310 is spaced apart from the
other end of the elastic means 400, such that foreign materials
such as dirt or dust may enter the recess 320. Accordingly,
the detecting means 310 may preferably be formed of
indentations 1in the outer surface thereof, each of which
receives a respective distal end of the elastic means 400.

The elastic means 400 may preferably be formed along the
entire inner circumference of the recess 320 so as to restore
the mouse body 200 to the original position even if the mouse

body 200 was pushed in any direction.
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The elastic means 400 for restoring the mouse body 200 to
the original position may be replaced by a pair of magnets for
generating an interactive force, in which one of the magnets is
fixedly coupled to the housing 100 and the other; magnet is
fixedly coupled to the mouse body 200. As an alternative, the
elastic means 400 may be implemented as springs or a synthetic
resin material fixedly constructed to apply a restoring force
in a direction perpendicular to the orientation of the housing
100 and the mouse body 200. That is, the elastic means 400 may
be replaced by any structure that éan restore the mouse body
200 to the original position such that the detecting means is
not under a contact pressure to unless an external force is
applied.

The detecting means 310 may preferably be constructed to
adjust the speed of the pointer according to the amount of
force that is applied to the mouse body 200. Specifically,
detecting means 310 may be constructed to adjust the speed of
the pointer by reflecting the detected amount of pressure,
which is added after the contact with the inside wall of the
recess 320. Thus, the pointer is caused to move quickly when
the user pushes the mouse body 200 hard but to move slowly when
the user pushes the mouse body 200 smoothly.

Further, the speed switch 204 may be provided on one
lateral side of the mouse body 200 or the housing 100, such

that the user can simply control the speed of the pointer. The
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user can accelerate or decelerate the moving speed of the
pointer by adjusting the speed switch 204. The speed switch
204 may also be provided with an additional function that
enables the pointer to move at a predetermined speed when the
switch is clicked once.

As a feature of the mouse device of the invention as
constructed above, the outer shape of the mouse body 200 can be
designed in various forms since the detecting means is received
inside the mouse body 200.

In the case of conventional mouse devices, the detecting
means 310 on the inside wall of the housing 100 surrounds the
outer circumference of the mouse body 200. The detecting means
310 is ring shaped and the mouse body 200 has a circular plan
shape such that applied pressure can be uniform across all
directions. It is inconvenient for the user to hold the mouse
body 200 with the hand. In the mouse device of the invention
in which the detecting means 310 is received inside the mouse
body 200, only the recess 320 in contact with the detecting
means 310 is required to be circular, but the outer shape can
be designed in various forms such that the user can easily hold
the mouse device. As shown in FIG. 27, the mouse body 200 in
the mouse device of the invention can be manufactured to have
an ergonomically streamlined shape like a conventional mouse
device.

As described above, the mouse device of the invention,
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constructed as shown in FIGS. 27 and 28, can have an outer
shape substantially the same as that of ‘a conventional movable
mouse device. As an advantageous effect, the user can be
easily accustomed to the way of using the mouse device without

avoidance.

FIG. 29 1is a cross-sectional view 1illustrating a
fifteenth embodiment of the mouse device according to the
invention.

As shown in FIG. 29, the mouse device of the invention is
so constructed that the detecting means 310 is coupled to the
bottom of the mouse body 200 and the recess 320 is formed in
the top portion of the housing 100. When compared with the
embodiment shown in FIGS. 27 and 28, the positions of the
detecting means 310 and the housing 100 are exchanged with each
other.

Even if the positions of the detecting means 310 and the
housing 100 are exchanged with each other, the embodiment shown
in FIG. 29 is consistent with the embodiment shown in FIGS. 27
and 28 in that the outer shape of the mouse body 200 can be
designed in various forms. The same is to the method of
operating the pointer by moving the mouse body 200 and the
method of restoring the mouse body 200 to the original position
using the elastic means 400. The embodiment shown in FIG. 29

also has the same advantageous effects in that the outer shape
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of the mouse body 200 can be designed in various forms and the
pointer can be caused to move in succession even 1f the mouse

body 200 is not moved beyond a limited range.

FIG. 30 is an exploded perspective view illustrating a
sixteenth embodiment of the mouse device according to the
invention, and FIG. 31 is a cross-sectional view illustrating
the sixteenth embodiment of the mouse device according to the
invention.

In the mouse device of the invention, the detecting means
310 itself can be cylindrically shaped as in the embodiments of
FIGS. 27 and 28. However, it is difficult to manufacture the
detecting means 310 in a cylindrical shape when the detecting
means 310 is implemented as one or more switches or plate type
Sensors.

In the mouse device of the invention, in which the
detecting means 310 is implemented as the switches or sensors,
the housing 100 is placed on the backing surface and has a lug
330 protruding upward from the top portion thereof. The mouse
body 200 is seated on the top surface of the housing 100, and
the recess 320 in the bottom of mouse body 200 receives the lug
330 therein. The detecting means 310 can be provided on the
outer side surface of the lug 330.

Further, according to this embodiment in which the

detecting means 310 is coupled tco the lug 330, the elastic
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means 400 for restoring the mouse body 200 may preferably be
coupled, at one end thereof, to the inside wall of the recess
320 and, at the other end thereof, to an outer circumferential
portion of the lug 330, to which the detecting means 310 is not
coupled. According to this construction that keeps the elastic
means 400 away from contact with the detecting means 310, there
is an advantage of fundamentally preventing the detecting means
310 from malfunctions, which would otherwise occur due to
contact with the elastic means 400 following the movement of

the mouse body 20.

FIG. 32 is a «cross-sectional view illustrating a
seventeenth embodiment of the mouse device according to the
invention.

Even in the case where the detecting means 310 is coupled
to the lug 330, the positions of the detecting means 310 and
the recess 320 can also be exchanged with each other as in the
embodiment of FIG. 29. As shown in FIG. 32, the mouse device
of the invention can be so constructed that the lug 330 is
coupled to the mouse body 200 and the recess 320 is formed in
the housing 100 (such that the positions of the lug 330 and the
recess 320 are exchanged with each other when compared to the
embodiment shown in FIGS. 30 and 31).

Accordingly, a designer of the mouse device of the

invention can freely change the positions of the lug 330 and
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the recess 320 according to the internal structure of the

housing 100 and the mouse device 200.

FIG. 33 is a cross-sectional view illustrating an
eighteenth embodiment of the mouse device according to the
invention, and FIG. 34 is a cross—sectional view illustrating a
nineteenth embodiment of the mouse device according to the
invention.

In the case where the lug 330 is additionally provided as
in the embodiments of FIGS. 30 to 32, the detecting means 310
may not be coupled to the outer side surface of the lug 330 but
can be coupled to the inner side surface of the recess 320 as
shown in FIGS. 33 and 34.

In the case where the detecting means 310 is coupled to
the inner side surface of the recess 320, the detecting means
310 is caused to move following the mouse body 200. The
detecting means 310 then closely contacts the lug 330, thereby
applying a pressure to the detecting means 310. In both the
case where the detecting means 310 is coupled to the inner side
surface of the recess 320 and the case where detecting means
310 is coupled to the outer side surface of the lug 330, the
movement of the mouse body 200 applies the pressure to the
detecting means 310 in the same fashion, thereby causing to
generate pointer movement signals in the salﬂe fashion.

The detecting means 310 coupled to the inner side surface
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of the recess 320 has a greater mounting area than the
detecting means coupled to the outer side surface of the lug
330, and thus can more precisely detect the moving direction of
the mouse body 200. Particularly, in the case where the
detecting means 310 is implemented as switches, a larger number
of the switches can be mounted on the inner side surface of the
recess 320 than on the outer side surface of the lug 330. This,
as a result, can enhance the effect of precisely detectiﬁg the
moving direction of the mouse body 200.

In the case where the detecting means 310 is attached to
the inside wall of the recess 320 as described above, the
elastic means 400 for restoring the mouse body 200 to the
original position is also coupled, at one end thereof, to the
inside wall of the recess 320 and is in contact, at the other
end thereof, with the outer side surface of the lug 330. More
preferably, the other end of the elastic means 400 may be

fitted on the lug 330.

FIG. 35 is an exploded perspective view illustrating a
twentieth embodiment of the mouse device according to the
invention, FIG. 36 1is a cross-sectional view illustrating the
twentieth embodiment of the mouse device according to the
invention, and FIG. 37 is a cross-sectional view illustrating a
twenty-first embodiment of the mouse device according to the

invention.
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As shown in FIGS. 35 to 37, the mouse body 200 of the
invention can be implemented as a stick with the underside
thereof facing the top surface of the housing 100.

With the mouse body 200 implemented as a stick, the user
can use the mouse device of the invention with the palm wrapped
around the outer circumference of the mouse body 200 as if
he/she uses a joystick.

In this embodiment where the mouse body 200 1is
implemented as a stick having a vertical length, the detecting
means 310 can preferably be designed higher than in the
foregoing embodiments of FIGS. 1 to 34. This is because, if
the height of the detecting means 310 is too small, the
detecting means 310 may be extracted from the recess 320 when
the mouse body 200 is laterally pushed in one direction. As
shown in FIGS. 35 and 36, the detecting means 310 and the
recess 320 may be provided, respectively, on the top portion of
the housing 100 and in the bottom of the mouse body
200. Alternatively, as shown in FIG. 37, the,detecting means
310 and the recess 320 may be provided, respectively, on the
underside of the mouse body 200 and in the top portion of the
housing 100.

The mouse body 200 implemented as a stick also has the
input buttons 201 and the speed switch 204, which are provided
on the top portion of the mouse body 200. If the input buttons

201 and the speed switch 204 are provided on the outer side
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portion of the mouse body 200, the mouse body 200 may be
accidentally pushed in a lateral direction when the user pushes
the input buttons 201 or the speed switch 264, thereby causing
to move the pointer against the intention of the
user. Accordingly, the input buttons 201 and the speed switch
204 may preferably be provided on the top portion of the mouse
body 200. Of course, the input buttons 201 can also be
provided on the outer side surface of the mouse body 200, in a
region where the user's fingers are located. This is because
the user sometimes has to push the input buttons 201 with a
finger while forcing the mouse body 200 . in a lateral
direction. A component such as the speed switch 204, which is
less frequently used, can also be provided on the housing 100.

Even in the case of the mouse body 200 implemented as a
stick, the detecting means 310 can be coupled to the outer side
surface of the lug 330 (refer to FIGS. 30 to 32) or to the
inside wall of the recess 320 (refer to FIGS. 33 to 34).

[Industrial Applicabilityl

As set forth above, the mouse device of the invention
need not move beyond a limited range in order to cause the
pointer to move, thereby improving the usability
thereof. Since the mouse device is not required to move beyond
the limited range, the use of the mouse device can reduce the
fatigue of the wrist of the user, thereby preventing a pain in

the wrist.
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The user can freely move the pointer on the monitor
screen only if a region for mounting a mouse device 1is
ensured. Since no more space greater than the mouse-mounting
region 1is not required for the mouse device to move, the
environments associated with the use of the mouse device can be
improved.

Further, since the mouse device fixedly is attachable to
a keyboard, an ergonomic design, in which the mouse device is
located adjacent to the keyboard, <can be realized. As
advantageous effects, the path of actions of the operator can
be reduced, user convenience <can be enhanced, and thus
workability can be greatly improved.

The mouse device of the invention can be implemented as a
stationary type, in which the pointer can be caused to move in
succession even though the mouse body i1s not moved beyond the
limited range, and also be implemented as a movable type like a
conventional movable mouse device. Accordingly, the mouse
device of the invention can be conveniently used according to
environments and conditions where the mouse device is to be
used.

When the mouse device of the invention is used as a
movable type, the mouse body can be moved as being separated
from the housing or be moved as being integrated with the
housing. As an advantageous effect, the mouse device of the

invention can Dbe provided in various forms to meet wuser
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convenience.

The mouse device of the invention can be designed into
various forms such that the user can easily hold the mouse body.

Furthermore, the mouse device of the invention can cause
the pointer to move to a distance even if the mouse body is
moved 1in a very 1limited range, and the mouse body can be
designed into various forms so as to be easily held by the user.

Moreover, the mouse device | of the invention has
advantages in that the user can accelerate or decelerate the
speed of the pointer according to the amount of force that the
user drives the mouse body, and the mouse body can also be used

as a joystick when designed in a vertically elongated form.

While the present invention has been described with
reference to the particular illustrative embodiments and the
accompanying drawings, it is not to be limited thereto but will
be defined. by the appended claims. It is to be appreciated
that those skilled in the art can substitute, change or modify
the embodiments in various forms without departing from the

scope and spirit of the present invention.
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[craIMs])
[Claim 1]

A mouse device for causing to move a pointer of a
computer, comprising:

5 a housing (100) having a receiving part (110) therein;

a mouse body (200) fitted inside the receiving part
(110); and

a detecting means (310) located on an inside wall of the
receiving part (110), wherein the detecting means (310) detects

10 a movement of the mouse body (200) when pressed by the mouse
body (200), thereby causing the pointer to move.
[Claim 2]

The mouse device according to claim 1, wherein the

detecting means (310) includes a pressure sensor attached to
15 the inside wall of the receiving part (110).
[claim 3]

The mouse device according to claim 1, wherein the
detecting means (310) includes a plurality of pressure switches
provided on the inside wall of the receiving part (110),

20 wherein each of pressure switches 1is spaced apart from an
adjacent one of the pressure switches.
[claim 4]

The mouse device according to claim 1, further comprising

an elastic means (400)  for locating the mouse body (220) in a

25 central portion of the receiving part (110) so as to separate
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the mouse body (200) and the detecting means (310) from each
other.
[claim 5]

The mouse device according to claim 4, wherein the
elastic means (400) includes:

an operating part (410) having a circular bottdm portion
(411) inserted into a hollow region in a bottom portion of the
receiving part (110) and a top portion (412) protruding toward
the receiving part (110) so as to be connected to the mouse
body (200);

a plurality of pressing members (420) coupled, in close
contact, to the bottom portion of the operating part (410); and

springs (430) elastically forcing the pressing members
(420) toward the operating part (410).

[Claim 6]

The mouse device according to claim 5, wherein the
pressing members (420) are arrayed at an interval of 90° from
each other around the bottom portion (411) of the operating
part (410), and the springs (430) provided on ‘the pressing
members (420) have an equal elastic force in a tensile
direction.

[Claim 7]

The mouse device according to claim 4, wherein the

elastic means (400) comprises an elastic bar, which is fixed to

the central portion of the receiving part (110) and is fixed,
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at a top end thereof, to the mouse body (200}.
[Claim 8]

The mouse device according to claim 1, wherein the mouse
body (200) has a speed control switch (204) for controlling a
moving speed of the pointer.

[Claim 9]

The mouse device according to claim 1, wherein the
housing (100) further includes a rubber sucker (101) on a
bottom thereof.

[Claim 10]

The mouse device according to claim 1, wherein the

housing (100) further includes a wrist pad (102).
[claim 11]

The mouse device according to c¢laim 1, wherein the

housing (100) is attached to a keyboard (B).
[claim 12]

The mouse device according to <claim 1, wherein the

housing (100) is attached to a notebook computer (C).
[claim 13]

A mouse device comprising:

a housing (100) having a receiving part (110) therein;

a mouse body (200) detachably housed in the receiving
part (110);

a detecting means (310) located on an inside wall of the

receiving part (110) to generate a pointer movement signal by
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detecting a movement of the mouse body (200) when pressed by
the mouse body (200); and

@a movement-detecting means (220) provided on an
underside of the mouse body (200) to generate a pointer
movement signal by detecting a movement of the mouse body (200)
when the mouse body (200) is separated from the housing (100).

[claim 14]

The mouse device according to claim 13, further
comprising a signal cable (500) transmitting the pointer
movement - signals,

wherein the signal cable (500) i1s connected to the
housing (100) to transmit the pointer movement signal from the
pressure-detecting means (310) when the mouse body (200) 1is
fitted to the housing (100), and is connected to the mouse body
(200) to transmit the pointer movement signal from the
movement—-detecting means (220) when the mouse body (200) is
separated from the housing (100).

[claim 15]

The mouse device according to claim 13, further
comprising a signal cable (500) connected to the mouse body
{(200) to transmit the pointer movement signal,

wherein the signal cable (500) transmits the .pointer
movement signal from the pressure-detecting means (310) when
the mouse body (200) 1is fitted to the housing (100), and

transmits the pointer movement signal from the movement-
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detecting means (220) when the mouse body (200) is separated
from the housing (100).
[Claim 16]

The mouse device according to claim 13, wherein each of
the detecting means (310) and the movement-detecting means
(220) is adapted to transmit the pointer movement signal by a
radio wave, and

the mouse device further comprising a mode switch (600)
provided on the mouse body so as to turn on/off an operation of

the movement-detecting means (220).

[claim 17]

A mouse device comprising:

a housing (100) having a receiving part (110) therein;

a mouse body (200) detachably fitted in the receiving
part (110);

a detecting means (310) located on an inside wall of the
receiving part (110) to generate a pointer movement signal by
detecting a movement of the mouse body (200) when contacted by
the mouse body (200); and

a movement-detecting means (220) provided on an underside
of the housing (100) to generate a pointer movement signal by

detecting a movement of the housing (100).
[claim 18]
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The mouse device according to any one of the preceding
claims 13 to 17, further comprising a pair of opposing magnetic
bodies (440) for generating an attractive force, wherein one of
the magnetic bodies is provided in a bottom of the receiving

5 part (110), and a remaining one of the magnetic bodies 1is
provided in an underside of the mouse body (200).

[claim 19]

The mouse device according to any one of the preceding
claims 13 to 17, further comprising an elastic member (450)

10 protruding from the inside wall of the receiving part (110)
toward the mouse body (200),

wherein the mouse body (200) has an indentation receiving
a distal end of the elastic member (450).

[Claim 20]

15 The mouse device according to claim 19, wherein the
elastic member (450) is formed along entire circumference of
the inside wall of the receiving part (110).

[Claim 21]

A mouse device comprising:

20 a housing (100) having a detecting means (310) provided
on a top surface of the housing (100), wherein the detecting
means (310) generates a pointer movement signal by detecting a
laterally-applied contact pressure; .

a mouse body (200) mounted on the top surface of the

25 housing (100), having a recess (320) formed in an underside
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thereof to receive the detecting means (310); and

a movement—detecting means (220) provided on the
underside of the mouse Dbody (200) to generate a pointer
movement signal by detecting a movement of the mouse body (200)
when the mouse body (200) is separated from the housing (100).

[claim 22]

The mouse device according to claim 21, further
comprising a signal cable (500) transmitting pointer movement
signals,

wherein the signal cable (500) is connected to the
housing (100) to transmit the pointer movement signal from the
pressure-detecting means (310) when the mouse body (200) 1is
mounted on the housing (100), and is connected to the mouse
body (200) to transmit the pointer movement signal from the
movement-detecting means (220) when the mouse body (200) is
separated from the housing (100).

[Claim 23]

The mouse device according to claim 21, further
comprising a signal cable (500) coupled to the mouse body (200)
to transmit the pointer movement signals,

wherein the signal cable (500) transmits the pointer
movement. signal from the pressure-detecting means (310) when
the mouse body (200) is mounted on the housing (100), and
transmits the pointer movement signal from the movement-

detecting means (220) when the mouse body (200) is separated
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from the housing (100),
[Claim 24]

The mouse device according to claim 21, wherein each of
the detecting means (310) and the movement-detecting means
(220) 1is adapted to transmit the pointer movement signal by a
radio wave, and

the mouse device further comprising a mode switch (600)
provided on the mouse body, the mode switch (600) turning
on/off an operation of the movement-detecting means (220).

[Claim 25]

A mouse device comprising:

a mouse body (200) having a detecting means (310)
provided on an underside thereof, wherein the detecting means
(310) generates a pointer movement signal by detecting a
laterally-applied contact pressure;

a housing (100) having a recess (320) in a top portion
thereof to receive the detecting means (310), wherein the mouse
body (200) is mounted on the top portion of the housing (100);
and

a movement-detecting means (220) provided on an underside
of the housing (100) to generate a pointer movement signal by

detecting a movement of the housing (100).

[Claim 26]

The mouse device according to any one of the preceding

claims 21 to 25, further comprising elastic means (400) fixedly
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coupled at a first end thereof to the recess (320), wherein the
elastic means (400). is inserted at an opposite second end
thereof into the detecting 4mean§ (310) when the mouse body
(200) 1is mounted on the top portion of the housing (100),
thereby locating the detecting means (310) in a central portion
of the recess (320) unless an‘external force is applied.

[claim 27]

The mouse device according to any one of the preceding
claims 21 to 25, wherein the detecting means (310) hés a
cylindrical shape, and the recess (320) has a cylindrical shape.

[Claim 28] |

The mouse device according to any one of the preceding
claims 21 to 25, further comprising a pair of opposing magnetic
bodies for generating an attractive force, wherein one of the
magnetic bodies is provided in an innermost central portion of
the recess (320), and a remaining one of the magnetic bodies is
provided in an central portion of an end of the detecting means
(310).

[claim 29]

The mouse device according to any one of the preceding
claims 21 to 25, further comprising an elastic member
protruding from an inside wall of the recess (320) toward the
detecting means (310),

wherein the elastic member 1is inserted into a side

portion of the detecting means (310).
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[claim 30]

The mouse device according to claim 29, wherein the
elastic member is provided along entire circumference of the
inside wall of the recess (320).

[Claim 31]

The mouse device according to claim 17 or 25, further
comprising locking means (700) for fixing the mouse body (200)
to the housing (100). |

[Claim 32]

The mouse device according to claim 31, wherein the
locking means (700) is slidably coupled to the mouse body (200),
wherein a distal end of the fixing means (700) fits into the
housing (100) to integrally lock the mouse body (200) to the
housing (100) when the locking means (700) is pushed once, and
escapes from the housing (100) to unlock the mouse body (200)
from the housing (100) when the locking means (700) is pushed
twice.

[Claim 33]

The mouse device according to claim 31, wherein:

the movement-detecting means (220) is activated but the
detecting means (310) is inactivated when the locking means
(700) locks the mouse body (200) to the housing (100), and

the detecting means (310) is activated but the movement-
detecting means (220) is inactivated when the locking means

(700) unlocks the mouse body (200) from the housing (100).
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[Claim 34]

A mouse device comprising:

a housing (100) placed on a backing surface;

a mouse body (200) placed on an outer porfion of the
housing (100); and

a detecting means (310) protruding from one of the
housing (100} and the mouse body (200), wherein a remaining one
of the housing (100) and the mouse body (200) has a recess
(320) receiving the detecting means (310) therein, wherein the
détecting means (310) generates a pointer movement signal by
detecting a contact pressure with an inside wall of the recess
(320) .

[claim 35]

The mouse device according to claim 34, wherein each of
the detecting means (310) and the recess (320) has a
cylindrical shape.

[Claim 36]

The mouse device according to «claim 34, further
comprising an elastic means (400) protruding from the inside
wall of the recess (320) toward the detecting means (310) so as
to prevent the detecting means (310) from being pressed unless
an external force is applied to the mouse body (200).

[Claim 37]
The mouse device according to claim 36, wherein the

detecting means (310) has an indentation into which a distal
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end of the elastic means (400) is inserted.
[Claim 38]

The mouse device according to claim 36, wherein the
elastic means (400) is provided along entire circumference of
the inside wall of the recess (320).

[Claim 39]

The mouse device according to claim. 34, wherein the
detecting means (310) generates a pointer movement signal such
that a pecinter. speed 1s varied according to the amount of
contact pressure with the inside wall of the recess (320).

[claim 40]

A mouse device comprising:

a housing (100) placed on a backing surface;

a mouse body (200) placed on an outer portion of the
housing (100); and

a lug (330) protruding from one of the housing (100) and
the mouse body (200), wherein a remaining one of the housing
(100) and the mouse body (200) has a recess (320) receiving the
lug (330) therein, and a detecting means (310) is provided on
an outer side portion of the lug (330) or an inner side portion
of the recess (320) to generate a pointer movement signal by
detecting a contact pressure between the lug (330) and the
recess (320).

[claim 41]

The mouse device according to claim 40, wherein each of
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the lug (330) and the recess (320) has a cylindrical shape.
[Claim 42]

The mouse device according to «claim 40, further
comprising elastic means (400) protrudiﬁg from an inside wall
of the recess (320) toward the 1lug (330) to prevent the
detecting means (310) from being presséd. unless an external
force is applied to the mouse body (200).

[claim 43]

The mouse device according to claim 42, wherein the 1lug
(330) has an indentation in the outer side portion thereof,
into which a distal end of the elastic means (400) is inserted.

[Claim 44]

The mouse device according to claim 42, wherein the
elastic means (400) is provided along entire circumference of
the inside wall of the recess (320).

[Claim 45]

The mouse device according to claim 40, wherein the
detecting means (310) generates the pointer movement signal
such that pointer speed is varied according to the amount of
contact pressure with the inside wall of the recess (320) or
the outer side portion of the lug (330).

[Claim 46]

The mouse device according to any one of the preceding

claims 34 to 45, wherein a speed switch (204) for controlling

pointer speed is provided on the housing (100) or the mouse
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body (200).

[claim 47]
The mouse device according to any one of the preceding
claims 34 to 45, wherein the mouse body (200) has a stick shape,
in which an underside of the mouse body (200) faces a top

surface of the housing (100).
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