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units moved relative to each other and causing at least a por-
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relative sliding movement between the first and second units.
The sliding type opening and closing apparatus comprises a
first linking member linked to the first unit; a second linking
member linked to the second unit and slid with respect to the
first linking member; a movable member movably connected
to the first and second linking members; and a resilient mem-
ber for imparting a force to the movable member in a direction
substantially perpendicular to a direction in which the first
and second link members are slid. The first linking member
includes a first guide track which extends in a direction sub-
stantially perpendicular to the sliding direction of the first and
second linking members to guide the movement of the mov-
able member with respect to the first linking member, and the
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the resilient member with respect to the sliding direction as
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SLIDING TYPE OPENING AND CLOSING APPARATUS
FOR USE IN PORTABLE TELEPHONE

Technical field

The present invention relates to an opening and closing apparatus with a sliding
mechanism, and more particularly, to a sliding type opening and closing apparatus
capable of opening or closing at least portions of two units by allowing the two units to

be coupled with each other and to be slid relative to each other.

Background Art

Fig. 33 schematically shows a conventional sliding type opening and closing
apparatus mounted to a portable telephone. Referring to Fig. 33, a portable telephone
12a comprises first and second units 14a and 16a that are shown in dotted lines. In
general, the first unit 14a is provided with a keypad, while the second unit 16a is
provided with a liquid crystal display. The first and second units 14a and 16a are
movably coupled with each other by means of an opening and closing apparatus 10a.
The opening and closing apparatus 10a includes a support 20a fixed to the first unit 14a,
two movable rods 40a serving as two sliders fixed respectively to both sides of the
second unit 16a, and a torsion spring 50a. Although it has not been shown in detail,
guide rails are provided on both sides of the support 20a and the two movable rods 40a
are fitted into the relevant guide rails to be linearly moved along the guide rails. Two
connecting portions of the torsion spring 50a are connected to the support 20a and the
movable rod 40a, respectively. As the two movable rods 40a are linearly moved along
the guide rails of the support 20a, the keypad of the first unit 14a is exposed or closed.
At this time, the torsion spring 50a allows the second unit 16a to be automatically opened
or closed after the second unit 16a is moved by a predetermined degree.

A sliding type opening and closing apparatus mounted to a portable telephone
should have predetermined durability. In particular, a resilient member among parts of

the sliding type opening and closing apparatus should have sufficient durability to



10

15

20

25

30

WO 2007/035008 PCT/KR2005/003155

continuously perform its own inherent operation. Further, the opening and closing
apparatus should be accurately operated. Furthermore, the opening and closing
apparatus should be thin and compact enough to be suitable for a product such as a

portable telephone that will be gradually minimized.

Disclosure of Invention

Technical Problem

An object of the present invention is to provide a sliding type opening and
closing apparatus capable of opening or closing at least portions of two units by allowing
the two units to be coupled with each other and to be slid relative to each other.
Another object of the present invention is to provide a sliding type opening and closing
apparatus for use in a portable telephone with improved durability. A further object of
the present invention is to provide a sliding type opening and closing apparatus that is
accurately operated. A still further object of the present invention is to provide a sliding

type opening and closing apparatus of small thickness.

Technical Solution

According to an aspect of the present invention, there is provided a sliding type
opening and closing apparatus for coupling first and second units moved relative to each
other and causing at least a portion of the first or second unit to be opened or closed
through a relative sliding movement between the first and second units. The opening
and closing apparatus comprises a first linking member linked to the first unit; a second
linking member linked to the second unit and slid with respect to the first linking
member; a movable member movably connected to the first and second linking members;
and a resilient member for imparting a force to the movable member in a direction
substantially perpendicular to a direction in which the first and second link members are
slid, wherein the first linking member includes a first guide track extending in a direction
substantially perpendicular to the sliding direction of the first and second linking
members to guide the movement of the movable member with respect to the first linking

member, and the second linking member includes a second guide track extending
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between two points along the stiding direction of the first and second linking members to
guide the movement of the movable member with respect to the second linking member
and being inclined toward a direction of the force imparted by the resilient member with
respect to the sliding direction as the second track runs toward its opposite ends.

The first linking member may further include a third guide track spaced apart
from the first guide track in a direction perpendicular to the sliding direction while the
second linking member may further include a fourth guide track spaced apart from the
second guide track in a direction perpendicular to the slide movement direction, and the
apparatus further comprises another movable member interacting with the third guide
track of the first linking member and the fourth guide track of the second linking member.

Preferably, the resilient member is a tensile coil spring and both ends of the
tensile coil spring are connected to the two movable members, respectively.

According to another aspect of the present invention, there is provided a sliding
type opening and closing apparatus for coupling first and second units moved relative to
each other and causing at least a portion of the first or second unit to be opened or closed
through relative movement between the first and second units. The opening and closing
apparatus comprises a first linking member linked to the first unit; a second linking
member linked to the second unit and slid with respect to the first linking member, the
second linking member including a rack extending in a sliding direction of the second
linking member; a pinion gear engaged with the rack; and a torsion spring including both
ends connected respectively to the pinion gear and the first linking member, whereby a
distance between both ends can be changed as the pinion gear rotates.

Preferably, a rotating shaft of the pinion gear is coupled to the first linking
member.

The second linking member may further include a second rack formed to face
the rack, and the opening and closing apparatus may further comprise a second pinion
gear engaged with the second rack of the second linking member and the pinion gear and
formed with a rotating shaft thereof coupled with the first linking member.

| The first linking member may include a third rack formed opposite to the rack of

the second linking member and engaged with the pinion gear.
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Preferably, two columns protruding in a rotating axis of the pinion gear are
provided on opposite sides of the pinion gear, respectively, and the first and second
linking members are provided with guide portions which extend in the sliding direction
and in which the two columns of the pinion gear are movably received.

Preferably, the columns of the pinion gear are caught into opposite ends of the
guide portions of the first and second linking members to limit their movements.

According to a further aspect of the present invention, there is provided a sliding
type opening and closing apparatus for coupling first and second units moved relative to
each other and causing at least a portion of the first or second unit to be opened or closed
through relative movement between the first and second units. The opening and closing
apparatus comprises a first linking member linked to the first unit; a second linking
member linked to the second unit and slid with respect to the first linking member; and a
resilient member connected to the first and second linking members, wherein the resilient
member imparts a force to the linking members in a direction in which its portions
connected to the first and second linking members move away from each other.

The resilient member may be formed into a zigzag shape and include linear
extension portions and curved portions.

Preferably, the resilient member is a compression spring, both longitudinal ends
of the resilient member are connected respectively to both sides of the first linking
member on an extension line substantially perpendicular to a direction in which the
second linking member is slid with respect to the first linking member, and a middle
portion of the resilient member is restrained by the second linking member.

Preferably, both longitudinal ends of the resilient member are connected
respectively to the first and second linking members, and curved portions on one lateral
side among a plurality of curved portions formed on both lateral sides of the resilient
member are always kept closer than curved portions on the other lateral side as the first
and second linking members are moved relative to each other.

Preferably, at least one of the curved portions of the resilient member is formed
into a coil.

Preferably, at least one curved portion formed into a coil is arranged in the
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middle of curved portions formed on the relatively wider lateral side among the plurality
of curved portions formed on the lateral sides.

Preferably, at least one curved portion formed into a coil is arranged at opposite
ends of curved portions formed on the relatively wider lateral side among the plurality of
curved portions formed on the lateral sides.

The opening and closing apparatus of the present invention may further comprise
another resilient member connected to the first and second linking members to be crossed
with the resilient member, wherein the other resilient member is substantially similar to
the resilient member in view of their shapes.

The two resilient members may be substantially symmetrical with respect to a
central axis extending in a direction in which the linking members are slid relative to
each other.

Preferably, the resilient member includes two extension portions, two first
connecting portions are provided respectively to both ends of the two extension portions,
a second connecting portion formed into a coil is provided between the two extension
portions, and one of the first and second connecting portions is connected to the first
linking member while the other is connected to the second linking member.

The two extension portions may be curved to be concave on sides facing each
other.

The two extension portions may be curved into a zigzag shape.

Preferably, the resilient member includes two or more extension portions
substantially parallel to each other which are formed by curving a wire rod, two or more
first connecting portions formed into a coil are provided on one side of the extension
portions while two or more second connecting portions formed into a coil are provided
on the other side of the extension portions, the plurality of extension portions are curved
toward an identical direction, and one of the first and second connecting portions is
connected to the first linking member while the other is connected to the second linking
member.

Preferably, the resilient member includes an extension portion formed by

twisting two wire rods, and first and second connecting portions provided respectively on
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both ends of the extension portion; and one of the first and second connecting portions is
connected to the first linking member while the other is connected to the second linking
member.

Preferably, the resilient member includes a long extension portion, and first and
second connecting portions provided respectively at both ends of the extension portion;
the extension portion is inclined to gradually move away from a straight line connecting
the first and second connecting portions as it goes from the first and second connecting
portions toward its middle portion and a concave portion protruding toward the straight
line connecting the two connecting portions is formed in the middle of the extension
portion; and one of the first and second connecting portions is connected to the first

linking member while the other is connected to the second linking member.

Advantageous Effect

All the aforementioned objects of the present invention can be achieved in
accordance with the constitution of the present invention. More specifically, a sliding
type opening and closing apparatus capable of opening or closing at least portions of two
units by allowing the two units to be coupled with each other and to be slid relative to
each other can be provided. The sliding operation of the opening and closing apparatus
with a pinion gear can be precise. The opening and closing apparatus with a resilient
member made of a thin wire rod can be made thinner. Further, since a resilient member
includes a plurality of deformable curved portions to cause elastic force to be uniformly
distributed and some of the deformable curved portions are wound in the form of a coil to

improve its durability, the opening and closing apparatus with the resilient member can

be used for a long time.

Brief Description of Drawings

Fig. 1 is a perspective view of a portable telephone that is opened and closed in a
sliding mode.
Fig. 2 (a) to (c) are a side view, a bottom view and a sectional view, taken along

line C-C’ in Fig. 2 (b), of a sliding type opening and closing apparatus according to a
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first embodiment of the present invention, respectively, which is mounted to the portable
telephone of Fig. 1, when the portable telephone has been completely closed.

Fig. 3 is a plan view of a first linking member installed to the opening and
closing apparatus shown in Fig. 2.

Fig. 4 is a plan view of a second linking member installed to the opening and
closing apparatus shown in Fig. 2.

Fig. 5 is an exploded perspective view of a first movable member installed to the
opening and closing apparatus shown in Fig. 2.

Fig. 6 (a) and (b) are side and bottom views illustrating a state of the opening
and closing apparatus of Fig. 2, respectively, when the portable telephone with the
opening and closing apparatus of Fig. 2 is in a neutral position where the portable
telephone is being opened.

Fig. 7 (a) and (b) are side and bottom views illustrating a state of the opening
and closing apparatus of Fig. 2, respectively, when the portable telephone has been |
completely opened.

Fig. 8 (a) to (c) are a side view, a bottom view and a sectional view, taken along
line D-D’ in Fig. 8 (b), of a sliding type opening and closing apparatus according to a
second embodiment of the present invention, respectively, which is mounted to the
portable telephone shown in Fig. 1, when the portable telephone has been completely
closed. |

Fig. 9 (a) and (b) are side and bottom views illustrating a state of the opening
and closing apparatus of Fig. 8, respectively, when the portable telephone with the
opening and closing apparatus of Fig. 8 is in a neutral position where the portable
telephone is being opened.

Fig. 10 (a) and (b) are side and bottom views illustrating a state of the opening
and closing apparatus of Fig. 8, respectively, when the portable telephone has been
completely opened.

Fig. 11 (a) to (c) are a side view, a bottom view and a sectional view, taken along
line E-E’ in Fig. 11 (b), of a sliding type opening and closing apparatus according to a

third embodiment of the present invention, respectively, which is mounted to the portable
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telephone of Fig. 1, when the portable telephone has been completely closed.

Fig. 12 is a plan view of a first linking member installed to the opening and
closing apparatus shown in Fig. 11.

Fig. 13 is a plan view of a second linking member installed to the opening and
closing apparatus shown in Fig. 11.

Fig. 14 (a) and (b) are side and bottom views illustrating a state of the opening
and closing apparatus of Fig. 11, respectively, when the portable telephone with the
opening and closing apparatus of Fig. 11 is in a neutral position where the portable
telephone is being opened.

Fig. 15 (a) and (b) are side and bottom views illustrating a state of the opening
and closing apparatus of Fig. 11, respectively, when the portable telephone with the
opening and closing apparatus of Fig. 11 has been completely opened.

Fig. 16 (a) to (c) are side, plan and front views of a sliding type opening and
closing apparatus according to a fourth embodiment of the present invention, respectively,
which is mounted to the portable telephone of Fig. 1, when the portable telephone has
been completely closed.

Fig. 17 is a perspective view of a first linking member installed to the opening
and closing apparatus shown in Fig. 16.

Fig. 18 is a perspective view of a second linking member installed to the opening
and closing apparatus shown in Fig. 16.

Fig. 19 (a) and (b) are side and plan views illustrating a state of the opening and
closing apparatus of Fig. 16, respectively, when the portable telephone with the opening
and closing apparatus of Fig. 16 is in a neutral position where the portable telephone is
being opened.

Fig. 20 (a) and (b) are side and plan views illustrating a state of the opening and
closing apparatus of Fig. 16, respectively, when the portable telephone with the opening
and closing apparatus of Fig. 16 has been completely opened.

Fig. 21 (a) to (c) are side, bottom and front views of a sliding type opening and
closing apparatus according to a fifth embodiment of the present invention, respectively,

which is mounted to the portable telephone of Fig. 1, when the portable telephone has
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been completely closed.

Fig. 22 (a) and (b) are side and bottom views illustrating s state of the opening
and closing apparatus of Fig. 21, respectively, when the portable telephone with the
opening and closing apparatus of Fig. 21 is in a neutral position where the portable
telephone is being opened.

Fig. 23 (a) and (b) are side and bottom views illustrating a state of the opening
and closing apparatus of Fig. 21, respectively, when the portable telephone with the
opening and closing apparatus of Fig. 21 has been completely opened.

Fig. 24 is a bottom view of a sliding type opening and closing apparatus
according to a sixth embodiment of the present invention, which is mounted to the
portable telephone shown in Fig. 1.

Fig. 25 is a bottom view of a sliding type opening and closing apparatus
according to a seventh embodiment of the present invention, which is mounted to the
portable telephone shown in Fig. 1.

Fig. 26 is a bottom view of a sliding type opening and closing apparatus
according to an eighth embodiment of the present invention, which is mounted to the
portable telephone shown in Fig. 1.

Fig. 27 is a bottom view of a sliding type opening and closing apparatus
according to a ninth embodiment of the present invention, which is mounted to the
portable telephone shown in Fig. 1.

Fig. 28 (a) and (b) are plan views of another embodiment of a resilient member
mounted to the sliding type opening and closing apparatus shown in Fig. 21, respectively.

Fig. 29 (a) and (b) are plan views of a further embodiment of a resilient member
mounted to the sliding type opening and closing apparatus shown in Fig, 21.

Fig. 30 (a) to (g) are plan views of a still further embodiment of a resilient
member mounted to the sliding type opening and closing apparatus shown in Fig. 21,
respectively.

Fig. 31 is a plan view of a still further embodiment of a resilient member
mounted to the sliding type openihg and closing apparatus shown in Fig. 21.

Fig. 32 is a plan view of a still further embodiment of a resilient member
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mounted to the sliding type opening and closing apparatus shown in Fig. 21.
Fig. 33 is a schematic plan view of a conventional sliding type opening and

closing apparatus that is mounted to the portable telephone.

Best Mode for Carrying Out the Invention

Hereinafter, preferred embodiments of the present invention will be described in
detail with reference to the accompanying drawings.

Referring to Fig. 1, a portable telephone 12 comprises a first unit 14 provided
with a keypad, and a second unit 16 provided with a liquid crystal display. ~As shown in
the figure, the second unit 16 may also be provided with buttons, if necessary.
Referring also to Fig. 2 (a) to (c), the first and second units 14 and 16 overlap and couple
each other through an opening and closing apparatus 10 such that they can be linearly
slid relative to each other along a moving axis 100.

Referring to Fig. 1 and Fig. 2 (a) to (c), the opening and closing apparatus 10
according to a first embodiment includes a first linking member 20 linked to the first unit
14 of the portable telephone 12, a second linking member 40 linked to the second unit 16
of the portable telephone 12, a first movable member 50, a second movable member 60,
and a resilient member 70. Referring to Fig. 2 (2) to (c) and Fig. 3, the first linking
member 20 is shaped as a generally rectangular plate and includes a flat base plate 22 and
a pair of guide rails 26 extending in a direction parallel to the moving axis 100 on both
sides of the base plate 22 and formed to slightly protrude toward the second unit 16.

The base plate 22 has first and second guide portions 221 and 222 that are
positioned near the guide rails and extend in a direction perpendicular to the moving axis
100. The first and second guide portions 221 and 222 are positioned on the same
extension line 110. As shown in the figures, the first and second guide portions 221 and
222 are formed into perforated tracks that are formed by perforating the base plate 22 at a
predetermined width. The first and second movable members 50 and 60 can be moved
along the first and second guide portions 221 and 222, respectively. Between the first
and second guide portions 221 and 222 is provided a connecting portion 223 that
perforates the base plate 22 and connects the first and second guide portions 221 and 222.
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The width of the connecting portion 223 is smaller than those of the first and second
guide portions 221 and 222. This is to prevent the first and second guide portions 221
and 222 from being moved into the connecting portion 223. Meanwhile, in a space
defined by the connecting portion 223 is positioned the resilient member 70 for
connecting the first and second guide portions 221 and 222. The two guide rails 26 are
provided with linking wings 261 which are slightly spaced apart from the surface of the
base plate 22 and protrude to face each other. The linking wings 261 are fitted into two
linking grooves 42 of the second linking member 40, respectively, as described later.

Referring to Fig. 2 (a) to (c) and Fig. 4, the second linking member 40 is shaped
as a rectangular plate generally extending along the moving axis 100. The linking
grooves 42 in which the linking wings 261 of the two guide rails 26 of the first linking
member 20 can be slid, respectively, are provided on both sides of the second linking
member 40 extending in a direction parallel to the moving axis 100. The two linking
wings 261 of the first linking member 20 are fitted into the two linking grooves 42 of the
second linking member 40, respectively, such that the first and second linking members
20 and 40 can be linearly slid relative to each other along the moving axis 100 without
being separated from each other. The second linking member 40 is provided with third
and fourth guide portions 44 and 46 that are positioned near the linking grooves 42 and
substantially extend in a direction parallel to the moving axis 100 to be symmetrical to
each other. The third and fourth guide portions 44 and 46 are formed into perforated
tracks that are formed by perforating the second linking member 40. The third and
fourth guide portions 44 and 46 have track portions which are slightly inclined from the
moving axis 100 such that the track portions can be far away from each other as they run
toward their middle points. The first and second movable members 50 and 60 can be
moved along the third and fourth guide portions 44 and 46, respectively.

Referring to Fig. 2 (c) and Fig. 5, the first movable member 50 includes a rivet
52, a support member 54, two rollers 56 and a coupling ring 58. The rivet 52 is fitted
into the first guide portion 221 of the first linking member 20 and the third guide portion
44 of the second linking member 40 such that a column 521 of the rivet 52 can pass

through the first and second guide portions. The rivet 52 is not separated from the first
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and third guide portions 221 and 44 by means of the head of the rivet 52 and the coupling
ring 58 coupled to a tip end of the rivet 52 opposite to the rivet head. The two rollers 56
are fitted around the column 521 of the rivet 52 and roll along the first guide portion 221
of the first linking member 20 and the third guide portion 44 of the second linking
member 40 to reduce friction between the roller and relevant guide portion when the
second linking member 40 is moved in the first and third guide portions 221 and 44.
The support member 54 is fitted around the column 521 of the rivet 52 at its middle point.
The support member 54 is provided with a coupling portion 541 extending toward the
second guide portion 222 of the first linking member 20. To the coupling portion 541 is
coupled a coupling rivet 59 to which one end of the resilient member 70 is fixed.

Since the second movable member 60 has the same configuration as the first
movable member 50, a detailed description thereof will be omitted herein. It can be
understood by a person skilled in the art that the first and second movable members 50
and 60 are moved far away from or close to each other along the first and second guide
portions 221 and 222 of the first linking member 20 by means of the third and fourth
guide portions 44 and 46 of the second linking member 40 when the second linking
member 40 is moved along the moving axis 100 with respect to the first linking member
20.

The resilient member 70 is a tension coil spring and both ends of the resilient
member are connected to the first and second movable members 50 and 60, respectively.
Therefore, the first and second movable members 50 and 60 are forced to be close to
each other by means of the resilient member 70.

Hereinafter, the operation of the first embodiment will be described in detail with
reference to Figs. 2, 6 and 7. Referring first to Fig. 2 (a) and (b), the portable telephone
12 is completely closed. At this time, the first and second movable members 50 and 60
of the opening and closing apparatus 10 are positioned at ends of the third and fourth
guide portions 44 and 46 of the second linking member 40, respectively, to thereby limit
the movement of the first and second movable members 50 and 60 such that the first and
second movable members 50 and 60 cannot be moved toward each other. Furthermore,

the resilient member 70 pulls the first and second movable members 50 and 60 such that
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the movable members can be moved toward each other. In order to open the portable
telephone 12, the second linking member 40 linked to the second unit 16 should be
moved such that the first and second movable members 50 and 60 move away from each
other. Thus, the portable telephone 12 is stably kept at a closed state when no external
force is exerted thereto.

In order to open the portable telephone 12 at a state shown in Fig. 2 (a) and (b),
an external force should be applied to the portable telephone such that the second unit 16
can be pushed in a direction indicated by the arrow (rightward in this figure). Then, the
external force allows the second linking member 40 of the opening and closing apparatus
10 to be moved rightward, and thus, the first and second movable members 50 and 60
can be moved along the first and second guide portions 221 and 222 of the first linking
member 20, respectively, to thereby move away from each other against the resilient
force of the resilient member 70. Fig. 6 (a) and (b) show a state where the portable
telephone 12 continues to be opened and the first and second movable members 50 and
60 are then in a neutral position where the movable members are positioned in the middle
of the first and second guide portion 221 and 222 of the first linking member 20,
respectively. If the external force is removed before the first and second movable
members 50 and 60 arrives at the neutral position, the resilient force of the resilient
member 70 causes the first and second movable members 50 and 60 to be moved towards
each other. As a result, the second linking member 40 is automatically moved leftward,
and thus, the opening and closing apparatus 10 is also automatically closed.

If the second unit 16 is pushed rightward from the state shown in Fig. 6 (a) and
(b) to further open the opening and closing apparatus 10, the first and second movable
members 50 and 60 of the opening and closing apparatus 10 pass through the neutral
positions, i.e. middle points of the third and fourth guide portions 44 and 46 of the
second linking member 40, to inclined points of the guide portions. Even though there
is no external force at this state, the resilient force of the resilient member 70 causes the
first and second movable members 50 and 60 to move toward each other and thus causes
the second linking member 40 to be automatically moved rightward. If the first and

second movable members 50 and 60 move rightward and stop at the left side ends of the
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third and fourth guide portions 44 and 46 of the second linking member 40, respectively.
Such a state is shown in Fig. 7 (a) and (b). In order to again close the portable
telephone 12 at this state, an external force should be applied to the portable telephone
until the portable telephone is in a state shown in Fig. 6 (a) and (b). Then, the portable
telephone 12 is automatically closed as described above.

Figs. 8 to 10 show an opening and closing apparatus 10b according to a second
embodiment of the present invention. Referring to Fig. 8 (a) to (c), the opening and
closing apparatus 10b includes a first linking member 20b linked to a first unit 14b of a
portable telephone 12b, a second linking member 40b linked to a second unit 16b of the
portable telephone 12b, a first pinion gear 50b, a second pinion gear 60b and a resilient
member 70b.  If the first linking member 20b is compared with the first linking member
20 shown in Fig. 2, their configurations are substantially identical to each other except
that the first and second guide portions 221 and 222 and the connecting portion 223 are
not formed on the base plate of the first linking member 20b. Therefore, detailed
descriptions thereof will be omitted herein.

The second linking member 40b includes first and second racks 44b and 46b
extending along a moving axis 100b at opposite positions on both linking grooves. The
first rack 44b is engaged with the first pinion gear 50b, and the second rack 46b is
engaged with the second pinion gear 60b. If the second linking member 40b is
compared with the second linking member 40 shown in Fig. 2, their configurations are
substantially identical to each other except that the third and fourth guide portions are not
provided in the second linking member 40b. Therefore, detailed descriptions thereof
will be omitted herein.

The first and second pinion gears 50b and 60b are installed to the first linking
member 20b such that they can be engaged with each other. The respective rotating
centers of the first and second pinion gears 50b and 60b are located on an extension line
110b perpendicular to the moving axis 100b. However, the present invention is not
limited thereto. The radius of the first pinion gear 50b is larger than that of the second
pinion gear 60b. Although it has been illustrated in Figs. 8 to 10 that the first pinion
gear 50b is larger than the second pinion gear 60b, it will be understood by those skilled
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in the art that the sizes of the first and second pinion gears 50b and 60b can be changed
depending on the widths of the first and second units 14b and 16b and the traveling
distance between the first and second units 14b and 16b. The first and second pinion
gear 50b and 60b are engaged with the first and second racks 44b and 46b of the second
linking member 40b, respectively. If the first and second pinion gears 50b and 60b are
engaged and rotated with each other, the first and second linking members 20b and 40b
are moved relative to each other along the moving axis 100b.

The resilient member 70b is a torsion spring, and one end of the resilient
member 70b is rotatably connected to the first linking member 20b and the other end
thereof is rotatably connected to the first pinion gear 50b. It will be understood by
those skilled in the art that one end is connected to the first linking member 20b to be
rotatably fitted around a boss installed on the first linking member 20b and the other end
is connected to the first pinion gear 50b to be rotatably fitted into a hole formed on the
first pinion gear 50b.  An elastic force of the resilient member 70b imparts the rotational
force to the first pinion gear 50b.

Hereinafter, the operation of the opening and closing apparatus 10b according to
the second embodiment will be described in detail with reference to Figs. 8 to 10.  First,
referring to Fig. 8 (a) and (b), in a state where the portable telephone 12b is completely
closed, the direction of the rotational force applied to the first pinion gear 50b by the
resilient member 70b of the opening and closing apparatus 10b corresponds to a direction
in which the second linking member 40b is moved to close the portable telephone 12b.
However, since the portable telephone 12b has been completely closed, it is reliably kept
in its closed state in such a manner that its movement is limited by a structure such as a
stopper (not shown).

In order to open the portable telephone 12b at a state shown in Fig. 8 (a) and (b),
an external force should be applied to push the second unit 16b in a direction indicated
by an arrow (leftward in this figure). Then, the external force causes the second linking
member 40b of the opening and closing apparatus 10b to be moved leftward, and thus,
the first and second pinion gears 50b and 60b to be rotated. At this time, one end of the

resilient member 70b which is connected to the first pinion gear 50b is also rotated
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together with the first pinion gear 50b, and a distance between both ends of the resilient

member 70b are decreased. Fig. 9 (a) and (b) show a state where the second unit 16b of

the portable telephone 12b continues to be pushed leftward and is then in a neutral
position where the distance between the both ends of the resilient member 70b is
minimized. If the external force is removed before the second unit 16b is in the neutral
position shown in Fig. 9 (a) and (b), the force for increasing the distance between both
ends of the resilient member 70b causes the first pinion gear 50b to be rotated in the
opposite direction, and thus, the second linking member 40b to be automatically moved
rightward. Therefore, the portable telephone 12b can be automatically closed.

If the second unit 16b is pushed leftward to further open the portable telephone
12b at a state shown in Fig. 9 (a) and (b), the resilient member 70b applies a force for
causing the first pinion gear 50b to rotate along a direction in which the second linking
member 40b is forced to move leftward. This resilient force of the resilient member
70b can cause the second linking member 40b to be automatically moved leftward
without an additional external force. When the portable telephone 12b is kept
completely open as shown in Fig. 10 (a) and (b), the second linking member 40b is
stopped by a structure such as a stopper (not shown).

Referring to Fig. 10 (a) and (b), the direction of the rotational force applied to
the first pinion gear 50b by the resilient member 70b of the opening and closing
apparatus 10b corresponds to a direction in which the second linking member 40b is
moved to open the portable telephone 12b. However, since the portable telephone 12b
has been already completely opened, it is reliably kept in its open state in such a manner
that its movement is limited by a structure such as the stopper (not shown).

Figs. 11 to 15 show an opening and closing apparatus 10c according to a third
embodiment of the present invention. Referring to Fig. 11 (a) to (c), the opening and
cldsing apparatus 10c includes a first linking member 20c linked to a first unit 14c of a
portable telephone 12c, a second linking member 40c linked to a second unit 16¢ of the
portable telephone 12c, a pinion gear 50c and a resilient member 70c. Referring to Fig.
11 (a) to (c) and Fig. 12, the first linking member 20c is generally shaped as a rectangular

plate and a first rack 21c extending in a direction parallel to a moving axis 100c is



WO 2007/035008 PCT/KR2005/003155

10

15

20

25

30

17

provided at one side of the first linking member 20c. The first rack 21c is engaged with
the pinion gear 50c. The first linking member 20c is provided with a first guide portion
22c that is formed to extend in a direction parallel to the moving axis 100c along a line
spaced apart from the first rack 21c toward the center of the first linking member. The
first guide portion 22c¢ is formed by perforating the first linking member 20c. One end
of a rotating shaft 51c of the pinion gear 50c is inserted into the first guide portion 22c.
The first guide portion 22¢ guides and limits the linear movement of the pinion gear 50c.
The other configurations (for example, guide tracks, linking wings, etc.) of the first
linking member 20c are identical to those of the first linking member 20b of the second
embodiment shown in Fig. 8 except that their fixing positions are different from each
other as described later. Therefore, detailed descriptions thereof will be omitted herein.

Referring to Fig. 11 (a) to (c) and Fig. 13, the second linking member 40c is
provided with a second guide portion 41c that has the same shape as the first guide
portion 22¢ of the first linking member 20c. The second guide portion 41c is positioned
on the same extension line as the first guide portion 22¢ when the first linking member
20c is coupled with the second linking member 40c. The other end of the rotating shaft
51c of the pinion gear 50c is inserted into the second guide portion 41c. The second
guide portion 41c guides and limits the linear movement of the pinion gear 50c. The
second linking member 40c is provided with a second rack 42c that extends in a direction
parallel to the moving axis 100c along a line spaced apart from the second guide portion
41c toward the center of the second linking member and faces the first rack 21c of the
first linking member 20c. The second rack 42c is engaged with the pinion gear 50c
together with the first rack 21c. The other configurations (for example, linking grooves
etc.) of the second linking member 40c are identical to those of the second linking
member 40b of the second embodiment shown in Fig. 8. Therefore, detailed
descriptions thereof will be omitted herein.

The pinion gear 50c is engaged with the first rack 21c of the first linking
member 20c and the second rack 42c of the second linking member 40c. As the pinion
gear 50c is rotated, the first and second linking members 20c¢ and 40c are moved relative

to each other along the moving axis 100c. Both ends of the rotating shaft 51c of the
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pinion gear 50c are jnsefted into the first guide portion 22c of the first linking member
20c and the second guide portion 41c of the second linking member 40c, respectively.
When the rotating shaft S1c of the pinion gear 50c is caught by the longitudinal track
ends of the first and second guide portions 22c and 41c, the relative movement of the
first linking members 20c and 40c is restricted.

The resilient member 70c is a torsion spring. One end of the resilient member
70c is rotatably connected to the first linking member 20c and the other end thereof is
rotatably connected to the first pinion gear 50c. A resilient restoring force of the
resilient member 70c imparts a rotational force to the pinion gear 50c. Between the
completely closed state of the portable telephone 12¢ shown in Fig. 11 (b) and the neutral
state where the portable telephone 12c is almost half opened and a distance between both
ends of the resilient member 70c is minimized as shown in Fig. 14 (c), the resilient
member 70c imparts a rotational force to the pinion gear 50c in a direction in which the
portable telephone 12c is prevented from being opened. On the contrary, between the
neutral state where the portable telephone 12c is almost half opened and the distance
between both ends of the resilient member 70c is minimized as shown in Fig. 14 (c) and
the completely open state of the portable telephone 12¢ shown in Fig. 15 (c), the resilient
member 70c imparts a rotational force to the pinion gear 50c in a direction in which the
portable telephone 12c is prevented from being closed.

Now, the operation of the opening and closing apparatus 10c according to the
third embodiment of the present invention will be described in detail with reference to
Figs. 11,14 and 15. Fig. 11 (a) and (b) show a state where the portable telephone 12c is
completely closed. At this time, the direction of the rotational force applied to the
pinion gear 50c by the resilient member 70c of the opening and closing apparatus 10c
corresponds to a direction in which the second linking member 40c is moved to close the
portable telephone 12c. However, since the first guide portion 22¢ of the first linking
member 20c and the second guide portion 41c of the second linking member 40c are
caught in the rotating shaft S1c of the pinion gear 50c, they are limited such that they
cannot be moved further toward the closing direction. At this state, the portable

telephone 12c¢ is reliably kept in a closed state of the portable telephone by means of the
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resilient member 70c.

In order to open the portable telephone 12c at a state shown in Fig. 11 (a) and (b),
an external force should be applied to push the second unit 16¢ rightward. Then, the
external force causes the second linking member 40c of the opening and closing
apparatus 10c to be moved together rightward and the pinion gear 50c is also moved. A
state where the portable telephone 12c is almost half opened by continuously moving the
portable telephone is shown in Fig. 14 (a) and (b). The state of the resilient member
70c shown in Fig. 14 (a) and (b) becomes a neutral state where no rotational force is
applied to the pinion gear 50c by the resilient member 70. If the external force needed
for opening the portable telephone 12¢ is removed before the telephone is in the neutral
state, the portable telephone 12c is automatically closed by means of the resilient
member 70c.

If the second unit 16 is pushed rightward to further open the opening and closing
apparatus 10c at a state shown in Fig. 14 (a) and (b), the rotational force of the resilient
member 70c of the opening and closing apparatus 10c is applied to the pinion gear 50c in
a direction in which the portable telephone 12c is opened. Thereafter, the portable
telephone 12c¢ is automatically opened without additional external force and then in a
state where the portable telephone 12¢ has been completely opened as shown in Fig. 15
(a) and (b). At this time, the direction of the rotational force applied to the pinion gear
50c by the resilient member 70c of the opening and closing apparatus 10c still
corresponds to a direction in which the second linking member 40c is moved to open the
portable telephone 12c. However, since the first guide portion 22c of the first linking
member 20c and the second guide portion 41c of the second linking member 40c are
caught in the rotating shaft 51c of the pinion gear 50c, they are limited such that they

cannot be moved further toward the opening direction. At this state, the portable

telephone 12c is reliably kept in its open state by means of the resilient member 70c.

Figs. 16 to 20 show an opening and closing apparatus 10d according to a fourth
embodiment of the present invention. Referring to Fig. 16 (a) to (c), the opening and
closing apparatus 10d includes a first linking member 20d linked to a first unit 14d of a

portable telephone 12d, a second linking member 40d linked to a second unit 16d of the
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portable telephone 12d, and a resilient member 70d. Referring to Fig. 16 (a) to (c) and
Fig. 17, the first linking member 20d is substantially shaped as a rectangular flat plate
and provided with a base plate 22d and sidewalls 26d which extend in a direction parallel
to a moving axis 100d along both sides of the base plate 22d and slightly protrude toward
the second unit 16d. The two sidewalls 26d are formed with linking guide grooves
261d, respectively, which face each other and extend in the direction parallel to the
moving axis 100d. Two inserted portions 42d of the second linking member 40d, which
will be described later, are slidably fitted into the linking guide grooves 261d,
respectively. Both ends of the resilient member 70d are connected to middle points of
the two sidewalls 26d above the linking guide grooves 261d, respectively.

Referring to Fig. 16 (a) to (c) and Fig. 18, the second linking member 40d is
substantially shaped as a rectangular flat plate which extends along the moving axis 100d,
and the inserted portions 42d are formed respectively at both sides extending in a
direction parallel to the moving axis 100d. The inserted portions 42d are thicker than
other portions of the second linking member. The two inserted portions 42d are slidably
fitted into the two linking guide grooves 261d of the first linking member 20d,
respectively. In the center of the second linking member 40d are formed two
protrusions 44d which protrude toward the second unit 16d of the portable telephone 12d
and are substantially arranged in a longitudinal direction. The two protrusions 44d are
arranged to be close to each other along the moving axis 100d. The middle part of the
resilient member 70d is fitted and coupled between the two protrusions 44d.

Referring to Fig. 16 (b) and (c), the resilient member 70d has a zigzag shape in
which a steel wire (a wire rod for spring) extends such that linear extension portions and
curved portions are repeated. Accordingly, the resilient member 70d includes a
plurality of curved portions 72d formed at both lateral sides thereof and a plurality of
linear extension portions 73d which connect the adjacent curved portions 72d. The
resilient member 70d is assembled within the linking member under a compressed state
where a distance between the two adjacent curved portions 72d is decreased, and thus,
the resilient member 70d functions as a compression spring. The middle portion of the

resilient member 70d has a linear extension portion 73d shorter than other portions
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thereof, and the curved portion thereof is fitted and coupled between the two protrusions
44d of the second linking member 40d. Both ends of the resilient member 70d are fixed
to the two sidewalls 26d of the first linking member 20d, respectively. The resilient
member 70d is in a maximally compressed state when the resilient member 70d is
substantially positioned perpendicular to the moving axis 100d as shown in Fig. 19 (b).
If the second linking member 40d is moved in any direction from the state shown in Fig.
19 (b), the resilient member 70d imparts an elastic force to the second linking member
40d in a direction in which the second linking member 40d has been moved.

Now, the operation of the opening and closing apparatus according to the fourth
embodiment will be described in detail with reference to Figs. 16, 19 and 20. First, Fig.
16 (a) and (b) show a state where the portable telephone 12d is completely closed. At
this time, the resilient member 70d is symmetrically curved with respect to the middle
portion thereof that is coupled with the second linking member 40d. Since the resilient
member 70d functions as a compression spring, the direction of the elastic force applied
to the first and second linking members 20d and 40d by the resilient member 70d
corresponds to a direction in which the portable telephone 12d is closed. However,
since the portable telephone 12d has been completely closed, it is reliably kept in its
closed state in such a manner that its movement is limited by a structure such as a stopper
(not shown).

In order to open the portable telephone 12d at a state shown in Fig. 16 (a) and (b),
an external force should be applied to push the second unit 16d in a direction indicated
by an arrow (rightward in this figure). Then, the external force causes the second
linking member 40d of the opening and closing apparatus 10d to be moved rightward
with respect to the first linking member 20d, and thus, causes the resilient member 70d to
be compressed. Fig. 19 (a) and (b) show a state where the second unit 16d of the
portable telephone 12d continues to be pushed rightward with respect to the first unit 14d
and the first and second units 14d and 16d are then in a neutral position where the
resilient member 70d are compressed to the utmost. If the external force is removed
prior to the neutral state shown in Fig. 19 (a) and (b), a restoring force of the resilient

member 70d causes the second linking member 40d to be automatically moved leftward,
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and thus, the portable telephone 12d is automatically closed.

If the second unit 16d is pushed rightward with respect to the first unit 14d to
further open the portable telephone 12d at a state shown in Fig. 19 (a) and (b), the
resilient member 70d exerts a force to move the second linking member 40d rightward
relative to the first linking member 20d. This force of the resilient member 70d allows
the second linking member 40d to be automatically moved rightward without any
additional external force. When the portable telephone 12d is kept completely opened
as shown in Fig. 20 (a) and (b), the second linking member 40d is stopped by a structure
such as a stopper (not shown).

Referring to Fig. 20 (a) and (b), the resilient member 70d is symmetrically
curved in a direction opposite to that shown in Fig. 16 (b), with respect to the middle
portion thereof which is coupled with the second linking member 40d. Since the
resilient member 70d is a compression spring, the direction of the elastic force applied to
the first and second linking members 20d and 40d by the resilient member 70d
corresponds to a direction in which the first and second linking members 20d and 40d are
moved to open the portable telephone 12d. However, the portable telephone 12d has
been completely opened, and thus, it is reliably kept in its open state in such a manner
that its movement is limited by a structure such as a stopper (not shown).

Since the opening and closing apparatus shown in Figs. 16 to 20 employs a thin
wire rod as a resilient member, there is an advantage in that the total thickness of the
opening and closing apparatus can be decreased.

Figs. 21 to 23 show an opening and closing apparatus 10e according to a fifth
embodiment of the present invention. Referring to Fig. 21 (a) to (c), the opening and
closing apparatus 10e includes a first linking member 20e linked to a first unit 14e of a
portable telephone 12, a second linking member 40e linked to a second linking member
40¢ of the portable telephone 12e, and a resilient member 70e. Referring to Fig. 21 (a)
to (c), the first linking member 20e is substantially shaped as a rectangular plate and
provided with a base plate 22e and sidewalls 26e which extend in a direction parallel to a
moving axis 100e along both sides of the base plate 22¢ and slightly protrude toward the

second unit 16e. A linking hole 23e through which one end of the resilient member 70e
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is fitted to protrude outward is provided on a corner of the base plate 22e. A portion
including this linking hole 23e protrudes toward the second linking member 40e to
provide a slightly recessed space on the external surface of the base plate. One end of
the resilient member 70e protruding outward through the linking hole 23e is placed
within the space. The two sidewalls 26e are provided respectively with linking guide
grooves 261e that face each other and extend in a direction parallel to the moving axis
100e. Two insertion wings 42¢ of the second linking member 40e, which will be
described later, are slidably fitted into the linking guide grooves 261e, respectively.

Referring to Fig. 21 (a) to (c), the second linking member 40e is substantially
shaped as a rectangular plate which extends in the moving axis 100e, and each of sides
paralle] to the moving axis 100e is curved toward the first linking member 20e to slightly
extend in such a direction and then curved once more outward, thereby resulting in the
inserting wing 42e. The inserting wings 42¢ are slidably fitted and coupled into the two
linking guide grooves 261e of the first linking member 20e, respectively. On the second
linking member 40e is provided a linking column 44e that protrudes slightly toward the
first linking member 20e. The linking column 44e is positioned opposite to the linking
hole 23e of the first linking member 20e. The other end of the resilient member 70e is
fitted and coupled around the linking column 44e. A coupling ring 441e for preventing
the resilient member 70e from being separated is provided at one end of the linking
column 44e.

Referring to Fig. 21 (b) and (c), the resilient member 70e has a zigzag shape in
which a steel wire (a wire rod for spring) extends such that linear extension portions and
curved portions are repeated.  Accordingly, the resilient member 70e includes a plurality
of curved portions 72e, 73e and 74e formed at both lateral sides thereof and a plurality of
linear extension portions 75e which connect the adjacent curved portions 72e, 73e and
74e. The radii of the curved portions 72¢, 73e and 74e are relatively larger than those of
the curved portions 72d of the resilient member 70d provided in the opening and closing
apparatus 10d shown in Fig. 16. The curved portion 74e, which is positioned in the
middle of the curved portions 73e and 74¢ on one lateral side among the plurality of

curved portions 72e, 73e and 74e, is formed into a coil. The resilient member 70e is
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placed within a space defined between the first and second linking members 20e and 40e.
One longitudinal end of the resilient member 70e is inserted into the linking hole 23e of
the first linking member 20e to slightly protrudes outward and the protruding end is then
bent to prevent the resilient member from being separated from the linking hole. The
other longitudinal end of the resilient member 70e is curved into a circular shape, fitted
and coupled around the linking column 44e, and prevented from being separated by the
coupling ring 441e. A distance between the linking hole 23e of the first linking member
20e and the linking column 44e of the second linking member 40e is shorter than an
uncompressed length of the resilient member 70e, and thus, the resilient member 70e
whose both ends are connected respectively to the linking hole 23e of the first linking
member 20e and the linking column 44e of the second linking member 40e is naturally
curved. Therefore, an interval between the two adjacent curved portions 72e positioned
on one lateral side are relatively smaller than that between the two adjacent curved
portions 73e and 74e positioned on the other lateral side.

Among the plurality of curved portions 72¢, 73e and 74e provided on both lateral
sides of the resilient member 70e, the curved portions 73e and 74e of one lateral side
whose interval has been relatively wider can provide an elastic force for increasing an
interval between the adjacent curved portions 72e of the other lateral side. Since the
radii of the curved portions 73e and 74e are relatively large and the total deformation of
the resilient member 70e is distributed to the respective curved portions 73e and 74e such
that stress can be distributed to the respective curved portions 73e and 74e, durability of
the resilient member 70e can be improved. Accordingly, the resilient member 70e can
be used for a long time. The curved portion 74e positioned in the middle of the three
curved portions 73e and 74e is formed into a coil, and thus, stress can be further
distributed and durability can be further improved accordingly.

Meanwhile, although it has been described in this embodiment that the curved
portion wound by one turn or two or more turns into a coil is positioned in the middle of
the resilient member, the present invention is not limited thereto. The configurations in
which the curved portions are formed into a coil may be changed. The examples are

illustrated in Figs. 24 to 26. Referring to Fig. 24, a resilient member 70f is configured
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in such a manner that the two end curved portions among the three curved portions 73f
positioned on a lateral side whose interval between the adjacent curved portions is
relatively larger are formed into a coil. Referring to Fig. 25, a resilient member 70g is
configured in such a manner that one end curved portion and the middle curved portion
among the three curved portions 73g positioned on the lateral side whose interval
between the adjacent curved portions is relatively larger are formed into a coil.
Referring to Fig. 26, a resilient member 70h is configured in such a manner that all
curved portions 72h and 73h are formed into a coil.

Now, the operation of the opening and closing apparatus according to the fifth
embodiment will be described in detail with reference to Figs. 21 to 23. First, Fig. 21
(a) and (b) show a state where the portable telephone 12¢ has been completely closed.
At this time, the linking column 44e of the second linking member 40e is positioned
rightward along the moving axis 100e with respect to the linking hole 23e of the first
linking member 20e, as viewed in the figure. The resilient member 70e is shaped as a
circular arc and curved such that its center of curvature is positioned rightward on the
figure. At this time, an elastic restoring force for increasing the interval between the
adjacent curved portions 72e positioned at a narrow lateral side whose an interval is
relatively narrower is provided in a direction in which the portable telephone 12¢ is
closed. However, since the portable telephone 12¢ has been completely closed, it is
reliably kept in its closed state in such a manner that its movement is limited by a
structure such as a stopper (not shown).

In order to open the portable telephone 12¢ at a state shown in Fig. 21 (a) and (b),
an external force should be applied to push the second unit 16¢ in a direction indicated by
an arrow (leftward in this figure). Then, the external force causes the second linking
member 40e of the opening and closing apparatus 10e to be moved together leftward
with respect to the first linking member 20e, and thus, the distance between both ends of
the resilient member 70e is decreased. Fig. 22 (a) and (b) show a state where the
second unit 16e of the portable telephone 12¢ continues to be pushed leftward with
respect to the first unit 14e and the first and second units 14e and 16e are then in a

neutral position where the distance between both ends of the resilient member 70e is
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minimized. Referring to Fig. 22 (b), the linking hole 23e of the first linking member
20e and the linking column 44e of the second linking member 40e are positioned on a
line substantially perpendicular to the moving axis 100e. If the external force is
removed prior to the neutral state shown in Fig. 22 (a) and (b), the elastic force of the
resilient member 70e causes the second linking member 40e to be automatically moved
rightward, and accordingly, the portable telephone 12¢ is automatically closed.

If the second unit 16e is pushed leftward with respect to the first unit 14e to
further open the portable telephone 12e from a state shown in Fig. 22 (a) and (b), the
resilient member 70e applies a force for causing the second linking member 40e to be
moved leftward with respect to the first linking member 20e. This resilient force of the
resilient member 70e can cause the second linking member 40e to be automatically
moved leftward without any additional external force. When the portable telephone 12¢
is kept completely opened as shown in Fig. 23 (a) and (b), the second linking member
40e is stopped by a structure such as a stopper (not shown).

Fig. 23 (a) and (b) show a state where the portable telephone 12¢ is completely
opened. At this time, the linking column 44e of the second linking member 40e is
positioned leftward along the moving axis 100e with respect to the linking hole 23e¢ of
the first linking member 20e, as viewed in the figure. The resilient member 70¢ is
shaped as a circular arc and curved such that its center of curvature is positioned
rightward on the figure. The direction of the elastic force applied to the first and second
linking members 20e and 40e by the resilient member 70e corresponds to a direction in
which the portable telephone 12¢ is opened. However, since the portable telephone 12¢
has been completely opened, it is reliably kept in its open state in such a manner that its
movement is limited by a structure such as a stopper (not shown).

Fig. 27 shows an opening and closing apparatus 10j according to a ninth
embodiment of the present invention. Referring to Fig. 27, the opening and closing
apparatus 10j includes a first linking member 20j, a second linking member 40j, and first
and second resilient members 70j and 70k. The first linking member 20j has the same
configuration as the first linking member 20e shown in Fig. 21, except that a second

linking hole 23k positioned at a corner opposite to a first linking hole 23j is further
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provided. Therefore, detailed descriptions thereof will be omitted herein. One end of
the second resilient member 70k is fitted and coupled into the second linking hole 23k.
The second linking member 40j also has the same configuration as the second linking
member 40e shown in Fig. 21, except that a second linking column 44k positioned at a
side opposite to a first linking column 44j is further provided. Therefore, detailed
descriptions thereof will be omitted herein. The other end of the second resilient
member 70k is coupled to the second linking column 44k.

Each of the first and second resilient members 70j and 70k has the same
configuration as the resilient member 70e shown in Fig. 21. That is, both ends of the
first resilient member 70j are coupled to the first linking hole 23j of the first linking
member 20j and the first linking column 44j of the second linking member 40j,
respectively, in the same manner as shown in Fig. 21, i.e. in such a manner that the
resilient members cross each other. Both ends of the second resilient member 70k are
coupled to the second linking hole 23k of the first linking member 20j and the second
linking column 44k of the second linking member 40j, respectively, in the same manner
as the first resilient member 70j. The operation of each of the first and second resilient
members 70j and 70k is the same as that of the embodiment shown in Fig. 21. However,
since the respective forces applied by the two resilient members 70j and 70k in a
direction perpendicular to a moving axis 100j are opposite to each other in view of their
directions, force balance can be obtained. Further, since two resilient members are
employed, a greater elastic force can be provided. Since the other configurations and
operations are the same as those of the embodiment shown in Fig. 21, detailed
descriptions thereof will be omitted herein.

Since the opening and closing apparatus 10j shown in Fig. 27 has two resilient
members 70j and 70k which symmetrically cross each other, the first and second linking
members are well balanced such they are not pushed toward only one side with respect to
each other. Accordingly, friction generated between linking portions of the first and
second linking members 20j and 40j between which the opening and closing apparatus
10j is interposed is uniform.

Fig. 28 (a) and (b) show other embodiments of the resilient member installed to
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the sliding type opening and closing apparatus as shown in Fig. 21. Referring to Fig. 28
(a), a resilient member 70m includes two first connecting portions 72m provided on one
end thereof, a second connecting portion 73m provided on the other end, and first and
second extension portions 74m and 75m for connecting the first and second connecting
portions 72m and 73m. The two first connecting portions 72m are formed by circularly
winding ends of the two extension portions 74m and 75m. The first and second
extension portions 74m and 75m are formed from a single wire rod, and the second
connecting portion 73m is formed by winding the single wire rod into a coil. The first
and second extension portions 74m and 75m are curved in such a manner that their
opposite sides are concave. One of the first and second connecting portions 72m and
73m is connected to the first linking member 20e of the opening and closing apparatus
10e shown in Fig. 21, whereas the other is connected to the second linking member 40e.
Referring to Fig. 28 (b), a resilient member 70n is configured in such a manner that first
and second extension portions 74n and 75n are curved into a zigzag shape. The other
configurations of the resilient member 70n are the same as those of the resilient member
70m shown in Fig. 28 (a), and thus, detailed descriptions thereof will be omitted herein.
Fig. 29 (a) and (b) show further embodiments of the resilient member installed in
the sliding type opening and closing apparatus as shown in Fig 21. Referring to Fig. 29
(a), a resilient member 70p is formed from a single wire rod. The resilient member 70p
includes a plurality of extension portions 74p which substantially have the same length as
one another and extend in parallel with one another, and a plurality of first and second
connecting portions 72p and 73p which are formed to be circularly wound at both ends of
the plurality of extension portions. Fig. 29 (a) shows a state where the extension
portions 74p are maximally stretched but all of the extension portions 74p are slightly
curved toward a single direction such that all the extension portions 74p can be
compressed in the same direction. Fig. 29 (b) shows a neutral state where the extension
portions 74p are maximally compressed. One of the first and second connecting
portions 72p and 73p is connected to the first linking member 20e of the sliding type
opening and closing apparatus 10e shown in Fig. 21, whereas the other is connected to

the second linking member 40e.
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Fig. 30 (a) to (g) show still further embodiments of the resilient member
mounted to the sliding type opening and closing apparatus as shown in Fig 21.
Referring to Fig. 30 (a), a resilient member 70g includes a curved portion 74g extending
such that it is curved into a zigzag shape, and first and second connecting portions 72q
and 73q provided on both ends of the curved portion 74q, respectively. One of the first
and second connecting portions 72q and 73q is connected to the first linking member 20e
of the sliding type opening and closing apparatus 10e shown in Fig. 21, whereas the other
is connected to the second linking member 40e. The embodiments shown in Fig. 30 (b)
to (g) are modified examples of the embodiment shown in Fig. 30 (a). Since the
resilient member shown in Fig. 30 is manufactured through a manufacturing process such
as a press process using a plate material, there is an advantage in that both productivity
and strength can be improved.

Fig. 31 shows a still further embodiment of the resilient member mounted to the

sliding type opening and closing apparatus as shown in Fig 21. Referring to Fig. 31, a

 resilient member 70r includes a long extension portion 74r and first and second

connecting portions 72r and 73r provided at both ends of the extension portion 74r. The
extension portion 74r is curved to be slightly convex upward and the middle portion of
the extension portion 74r is curved to be concave downward. That is, the extension
portion 74r is inclined to gradually move away from a straight line (not shown)
connecting the first and second connecting portion 72r and 73r as it goes from the first
and second linking portions 72r and 73r toward its middle portion. Further, a concave
portion 75r is formed at the middle portion of the resilient member 70r to be curved
opposite to extension portion 74r.

Fig. 32 shows a still further embodiment of the resilient member mounted to the
sliding type opening and closing apparatus as shown in Fig 21. Referring to Fig. 32, a
resilient member 70s includes a long extension portion 74s formed by twisting two wire
rods in a longitudinal direction, and first and second connecting portions 72s and 73s
provided on both ends of the extension portion 74s.

The resilient members mounted to the opening and closing apparatuses

according to the respective embodiments shown in Figs. 16 to 32 are not limited to the
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same shape as shown in the figures. It can be understood by those skilled in the art that
a resilient member with any shape can be employed so long as a force is applied such
that a portion coupled with the first linking member can be moved away from or close to
a portion coupled with the second linking member.

Although it has been described in the aforementioned embodiments that the
sliding type opening and closing apparatus is mounted to the portable telephone, the
present invention is not limited thereto. It will be understood by those skilled in the art
that if two units which are slidably opened and closed are provided, the aforementioned
opening and closing apparatus can be applied thereto.

Although the present invention has been illustrated and described in connection
with the preferred embodiments, it is not limited thereto. It will be understood by those
skilled in the art that various modifications and changes can be made thereto without
departing from the scope and spirit of the present invention and such various

modifications and changes would also be included into the present invention.
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CLAIMS

1. A sliding type opening and closing apparatus for coupling first and second units
moved relative to each other and causing at least a portion of the first or second unit to be
opened or closed through a relative sliding movement between the first and second units,
comprising:

a first linking member linked to the first unit;

a second linking member linked to the second unit and slid with respect to the
first linking member;

a movable member movably connected to the first and second linking members;
and

a resilient member for imparting a force to the movable member in a direction
substantially perpendicular to a direction in which the first and second link members are
slid,

wherein the first linking member includes a first guide track extending in a
direction substantially perpendicular to the sliding direction of the first and second
linking members to guide the movement of the movable member with respect to the first
linking member, and

the second linking member includes a second guide track extending between two
points along the sliding direction of the first and second linking members to guide the
movement of the movable member with respect to the second linking member and being
inclined toward a direction of the force imparted by the resilient member with respect to

the sliding direction as the second track runs toward its opposite ends.

2. The sliding type opening and closing apparatus as claimed in claim 1, wherein
the first linking member further includes a third guide track spaced apart from the first
guide track in a direction perpendicular to the sliding direction, the second linking
member further includes a fourth guide track spaced apart from the second guide track in
a direction perpendicular to the slide movement direction, and the apparatus further

comprises another movable member interacting with the third guide track of the first
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linking member and the fourth guide track of the second linking member.

3. The sliding type opening and closing apparatus as claimed in claim 2, wherein
the resilient member is a tensile coil spring and both ends of the tensile coil spring are

connected to the two movable members, respectively.

4. A sliding type opening and closing apparatus for coupling first and second units
moved relative to each other and causing at least a portion of the first or second unit to be
opened or closed through relative movement between the first and second units,
comprising:

a first linking member linked to the first unit;

a second linking member linked to the second unit and slid with respect to the
first linking member, the second linking member including a rack extending in a sliding
direction of the second linking member;

a pinion gear engaged with the rack; and

a torsion spring including both ends connected respectively to the pinion gear
and the first linking member, whereby a distance between both ends can be changed as

the pinion gear rotates.

5. The sliding type opening and closing apparatus as claimed claim 4, wherein a

rotating shaft of the pinion gear is coupled to the first linking member.

6. The sliding type opening and closing apparatus as claimed in claim 5, wherein
the second linking member further includes a second rack formed to face the rack, and
the apparatus further comprises a second pinion gear engaged with the second rack of the
second linking member and the pinion gear and formed with a rotating shaft thereof

coupled with the first linking member.

7. The sliding type opening and closing apparatus as claimed in claim 4, wherein

the first linking member includes a third rack formed opposite to the rack of the second
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linking member and engaged with the pinion gear.

8. The sliding type opening and closing apparatus as claimed in claim 7, wherein
two columns protruding in a rotating axis of the pinion gear are provided on opposite
sides of the pinion gear, respectively, and the first and second linking members are
provided with guide portions which extend in the sliding direction and in which the two

columns of the pinion gear are movably received.

0. The sliding type opening and closing apparatus as claimed in claim 8, wherein
the columns of the pinion gear are caught into opposite ends of the guide portions of the

first and second linking members to limit their movements.

10. A sliding type opening and closing apparatus for coupling first and second units
moved relative to each other and causing at least a portion of the first or second unit to be
opened or closed through relative movement between the first and second units,
comprising:

a first linking member linked to the first unit;

a second linking member linked to the second unit and slid with respect to the
first linking member; and

a resilient member connected to the first and second linking members,

wherein the resilient member imparts a force to the linking members in a
direction in which its portions connected to the first and second linking members move

away from each other.

11. The sliding type opening and closing apparatus as claimed in claim 10, wherein
the resilient member is formed into a zigzag shape and includes linear extension portions

and curved portions.

12. The sliding type opening and closing apparatus as claimed in claim 11, wherein

the resilient member is a compression spring, both longitudinal ends of the resilient
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member are connected respectively to both sides of the first linking member on an
extension line substantially perpendicular to a direction in which the second linking
member is slid with respect to the first linking member, and a middle portion of the

resilient member is restrained by the second linking member.

13. The sliding type opening and closing apparatus as claimed in claim 11, wherein
both longitudinal ends of the resilient member are connected respectively to the first and
second linking members, and curved portions on one lateral side among a plurality of
curved portions formed on both lateral sides of the resilient member are always kept
closer than curved portions on the other lateral side as the first and second linking

members are moved relative to each other.

14. The sliding type opening and closing apparatus as claimed in claim 13, wherein

at least one of the curved portions of the resilient member is formed into a coil.

15. The sliding type opening and closing apparatus as claimed in claim 14, wherein
at least one curved portion formed into a coil is arranged in the middle of curved portions

formed on the relatively wider lateral side among the plurality of curved portions formed

on the lateral sides.

16. The sliding type opening and closing apparatus as claimed in claim 14, wherein
at least one curved portion formed into a coil is arranged at opposite ends of curved
portions formed on the relatively wider lateral side among the plurality of curved

portions formed on the lateral sides.

17. The sliding type opening and closing apparatus as claimed in claim 13, further
comprising another resilient member connected to the first and second linking members

to be crossed with the resilient member.

18. The sliding type opening and closing apparatus as claimed in claim 17, wherein
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the two resilient members are substantially symmetrical with respect to a central axis

extending in a direction in which the linking members are slid relative to each other.

19. The sliding type opening and closing apparatus as claimed in claim 10, wherein
the resilient member includes two extension portions, two first connecting portions are
provided respectively to both ends of the two extension portions, a second connecting
portion formed into a coil is provided between the two extension portions, and one of the
first and second connecting portions is connected to the first linking member while the

other is connected to the second linking member.

20. The sliding type opening and closing apparatus as claimed in claim 19, wherein

the two extension portions are curved to be concave on sides facing each other.

21. The sliding type opening and closing apparatus as claimed in claim 19, wherein

the two extension portions are curved into a zigzag shape.

22. The sliding type opening and closing apparatus as claimed in claim 10, wherein
the resilient member includes two or more extension portions substantially parallel to
each other which are formed by curving a wire rod, two or more first connecting portions
formed into a coil are provided on one side of the extension portions while two or more
second connecting portions formed into a coil are provided on the other side of the
extension portions, the plurality of extension portions are curved toward an identical
direction, and one of the first and second connecting portions is connected to the first

linking member while the other is connected to the second linking member.

23. The sliding type opening and closing apparatus as claimed in claim 10, wherein
the resilient member includes an extension portion formed by twisting two wire rods, and
first and second connecting portions provided respectively on both ends of the extension
portion; and one of the first and second connecting portions is connected to the first

linking member while the other is connected to the second linking member.
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24. The sliding type opening and closing apparatus as claimed in claim 10, wherein
the resilient member includes a long extension portion, and first and second connecting
portions provided respectively at both ends of the extension portion; the extension
portion is inclined to gradually move away from a straight line connecting the first and
second connecting portions as it goes from the first and second connecting portions
toward its middle portion and a concave portion protruding toward the straight line
connecting the two connecting portions is formed in the middle of the extension portion;
and one of the first and second connecting portions is connected to the first linking

member while the other is connected to the second linking member.
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A. CLASSIFICATION OF SUBJECT MATTER

HO04B 1/38(20006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 8 : HO4B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 1020050040991 A (Samsung Electronics,Co., Ltd.) 04-05-2005 1-3
See abstract; Claims 1-10; Figures 1,7-19;
A US 20010009847 A1 (LG Electronics Inc.) 26-07-2001 4-9
See abstract; Figures 8,10,11; Page 3, Paragraph[64]~Pages 4, Paragraph[83];
A EP 1519544 A2 (Samsung Electronics,Co., Ltd) 30-03-2005 4-9
See abstract; Figure 3; Column 5, Paragraph[20] ~ Column 6, Paragraph [25] ;
A KR 20-0379297 Y1 (Sung-Lur. Yun) 18-03- 2005 10-24
See abstract; Figures 2-6; Pages 2-3
A KR 20-0365393 Y1 (Daesung Telecom, Co. Ltd.) 11-10- 2004 10-24

See abstract; Figure 1-5; Pages 2-3

|:| Further documents are listed in the continuation of Box C.

|E See patent family annex.

* Special categories of cited documents:
"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later

than the priority date claimed
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later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

document member of the same patent family
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningtul international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This ISA found multiple invetions as follows:

Group 1: Claims 1-3 disclose a opening and closing sub-body of a mobile phone with guide ralis and a elastic module.
Group 2: Claims 4-9 disclose a opening and closing sub-body of a mobile phone with a rack and pinion gear.
Group 3: Claims 10-24 disclose a opening and closing sub-body of a mobile phone with a elastic module having zigzag form.

The atorementioned groups are not so linked as to from a single general inventive concept (Rule 13.1 PCT), because there
exists no technical relationship between the technical features specified in each of aforemetioned groups (Rule 13.2 PCT).

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. IE As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.
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