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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims the priority of
Korean Patent Application No. 10-2022-0187614, filed on
Dec. 28, 2022, which is hereby incorporated by reference in
its entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a display device.
Description of the Background
[0003] Liquid crystal display (LCD) devices and organic

light emitting display (OLED) devices are examples of
display devices.

[0004] Meanwhile, display devices may have flat screens
or curved screens. In the past, consumers used to buy display
devices based on their preferences for either flat or curved
screens.

[0005] Recent technological advancements have led to the
development of display devices that may be switched
between flat and curved screens based on user preferences.
For such screen-switching display devices, the key factor
may be how easily and freely users may implement an
accurate curvature shape of the screen.

SUMMARY

[0006] Accordingly, the present disclosure is directed to a
display device that substantially obviates one or more of
problems due to limitations and disadvantages described
above.

[0007] Additional features and advantages of the disclo-
sure will be set forth in the description which follows and in
part will be apparent from the description, or may be learned
by practice of the disclosure. Other advantages of the present
disclosure will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0008] More specifically, the present disclosure is to pro-
vide a display device that allows users to switch between flat
and curved screens with ease and freedom.

[0009] The present disclosure is not limited to the afore-
said, and other features not described herein with be clearly
understood by those skilled in the art from the descriptions
below.

[0010] To achieve these and other advantages and in
accordance with the present disclosure, as embodied and
broadly described, a display device includes a panel frame,
and a bending member arranged on the panel frame and
configured to deform the shape of the panel frame, wherein
the bending member may include a shaft assembly arranged
on the panel frame and a driving unit arranged on the panel
frame and configured to deform the shaft assembly.

[0011] Also, in an aspect of the present disclosure, the
shaft assembly may include a flexible shaft arranged on a
rear surface of the panel frame and configured to deform in
shape, a support member connected to the rear surface of the
panel frame and configured to support one end of the flexible
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shaft, and a guide member arranged on the rear surface of the
panel frame and configured to guide deformation of the
flexible shaft.

[0012] Also, in an aspect of the present disclosure, the
guide member may include a plurality of guide blocks
arranged parallel on the rear surface of the panel frame and
a shaft hole formed in the guide blocks to be penetrated by
the flexible shaft.

[0013] Also, in an aspect of the present disclosure, the
guide blocks may include a center block in which the shaft
hole is formed, a first side block arranged in the direction
facing the panel frame from the center block and extending
in both lateral directions of the center block, and a second
side block arranged in the opposite direction to the first side
block and extending in both lateral directions of the center
block.

[0014] Also, in an aspect of the present disclosure, the first
side blocks adjacent to each other, among the plurality of
guide blocks, may be configured to be spaced apart at a
predetermined distance at one end thereof in response to the
flexible shaft being in a straight shape and come into contact
with each other at the one end thereof to limit the range of
curvature of the flexible shaft in response to the flexible shaft
being transitioned from the straight shape to a curved shape.
[0015] Also, in an aspect of the present disclosure, the
second side blocks adjacent to each other, among the plu-
rality of guide blocks, may be configured to come into
contact at one end thereof, in response to the flexible shaft
being in a straight shape, to maintain the panel frame in a flat
shape.

[0016] Also, in an aspect of the present disclosure, the
guide member may include a wire hole formed to penetrate
both sides of the first side block and a wire inserted into the
wire hole to connect the plurality of guide blocks.

[0017] Also, in an aspect of the present disclosure, the
guide member may include a beam support loop arranged on
the second side block and a flexible beam arranged to
penetrate the beam support loop and connect the plurality of
guide blocks.

[0018] Also, in an aspect of the present disclosure, one of
the first side blocks adjacent to each other may include a first
convex portion protruding outward the one end thereof,
another one of the first side blocks adjacent to each other
may include a first concave portion recessed inward the one
end thereof.

[0019] Also, in an aspect of the present disclosure, one of
the second side blocks adjacent to each other may include a
second convex portion protruding outward the one end
thereof, another one of the second side blocks adjacent to
each other may include a second concave portion recessed
inward the one end thereof.

[0020] Also, in an aspect of the present disclosure, the
guide member further includes a damper member arranged
between a contact surface between the first concave portion
and the first convex portion or between the second concave
portion and the second convex portion to absorb shocks,
wherein the damper member may include a first damper
arranged on the first concave portion or the first convex
portion and having a damper hole formed to be penetrated by
the wire and a second damper arranged on the second
concave portion or the second convex portion.

[0021] Also, in an aspect of the present disclosure, the
guide member may include an end block configured to
support the other end of the flexible shaft, an end shaft hole
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formed in the end block to be penetrated by the other end of
the flexible shaft, an end wire hole formed in the end block
and coupled to an end of the wire, and an end bracket formed
on the end block and coupled to one end of the flexible
beam.

[0022] Also, in an aspect of the present disclosure, the
guide member may further include a guide rail arranged on
the rear surface of the panel frame and configured to guide
a movement direction of the end block.

[0023] Also, in an aspect of the present disclosure, the
guide rail may include a rail body, a guide groove formed in
a recessed form on the rail to receive the end block, and a
guide wall formed to protrude from the sides of the guide
groove on the rail body and guide the movement of the end
block.

[0024] Also, in an aspect of the present disclosure, the
support member may include a fixed plate connected to the
rear surface of the panel frame, a line groove formed in the
fixed plate in the direction of arrangement of the flexible
shaft to receive the wire, and a fixing block arranged on the
fixed plate and coupled to the one end of the flexible shaft.
[0025] Also, in an aspect of the present disclosure, the
driving unit may include a gear unit arranged on the rear
surface of the panel frame and connected to the shaft
assembly and a lever connected to the gear unit via a lever
shaft, wherein the gear unit may be driven by rotating the
lever.

[0026] Also, in an aspect of the present disclosure, the
gear unit may include a lever gear connected to the lever
shaft and having gear teeth formed on a part of a peripheral
surface thereof, a first gear arranged adjacent to the lever
gear and configured to mesh with the lever gear in response
to rotation of the lever gear, a linear gear arranged along a
length direction of the flexible beam, and a second rear
connected to the first gear via a gear shaft and meshed with
the linear gear.

[0027] Also, in an aspect of the present disclosure, the
gear unit may further include a link piece connecting the
second gear and the wire.

[0028] Also, in an aspect of the present disclosure, the
display device further includes a stand connected to the
panel frame and placed on a supporting surface, wherein the
driving unit may include a first lever groove formed on the
stand to receive the lever in response to the lever rotating for
the flexible shaft to be in a straight shape and a second lever
groove formed on the stand to receive the lever in response
to the lever rotating for the flexible shaft to be in a curved
shape.

[0029] Also, in an aspect of the present disclosure, the
flexible support may be arranged in pairs in both directions
of the panel frame with respect to the fixed plate on which
a pair of fixing blocks are arranged to be spaced apart to
support one ends of the pair of flexible shafts, respectively,
and the second gear may be arranged in pairs between the
pair of the fixing blocks and connected each to each of the
pair of the first gears meshed with the lever gear.

[0030] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
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incorporated in and constitute a part of the disclosure,
illustrate aspects of the disclosure and together with the
description serve to explain the principle of the disclosure.
[0032] In the drawings:

[0033] FIG. 1 is a front perspective view illustrating a
display device according to an aspect of the present disclo-
sure;

[0034] FIG. 2 is a rear perspective view illustrating a
display device according to an aspect of the present disclo-
sure;

[0035] FIG. 3 is a rear view illustrating a display device
according to an aspect of the present disclosure;

[0036] FIG. 4 is a side view illustrating a display device
according to an aspect of the present disclosure;

[0037] FIG. 5 is a top view illustrating a display device
according to an aspect of the present disclosure

[0038] FIG. 6 is a diagram illustrating a guide rail and an
end block of a shaft assembly according to an aspect of the
present disclosure;

[0039] FIG. 7 is a diagram illustrating a front part of a
support member according to an aspect of the present
disclosure;

[0040] FIG. 8 is a diagram illustrating a rear part of a
support member and a driving unit according to an aspect of
the present disclosure;

[0041] FIG. 9A is a diagram illustrating the position of a
lever on a stand when a display panel forms a flat screen
according to an aspect of the present disclosure;

[0042] FIG. 9B is a diagram illustrating the position of a
gear unit when the lever is positioned on the stand as shown
in FIG. 9A according to an aspect of the present disclosure;
[0043] FIG. 10A is a diagram illustrating the position of a
lever on a stand when a display panel forms a curved screen
according to an aspect of the present disclosure;

[0044] FIG. 10B is a diagram illustrating the position of a
gear unit when the lever is positioned on the stand as shown
in FIG. 10A according to an aspect of the present disclosure;

[0045] FIG. 11 is a cross-sectional view taken along line
E-E in FIG. 3;
[0046] FIG. 12 is a cross-sectional view taken along line
F-F in FIG. 3;
[0047] FIG. 13 is a cross-sectional view taken along line
G-G in FIG. 3;
[0048] FIG. 14 is a diagram illustrating first and second

concave portions and first and second convex portions
according to an aspect of the present disclosure;

[0049] FIG. 15A is a schematic diagram illustrating an
arrangement of a flexible shaft and a guide block when the
display device forms a flat screen according to an aspect of
the present disclosure;

[0050] FIG. 15B is a schematic diagram illustrating an
arrangement of a flexible shaft and a guide block when the
display device forms a curved screen according to an aspect
of the present disclosure.

[0051] FIG. 16A is a graph illustrating corresponding
position values in the X and Y directions at the target
curvature of the display device according to an aspect of the
present disclosure; and

[0052] FIG. 16B is a graph illustrating the relationship
between the target curvature (x) and the distance (y; H) in
the display device according to an aspect of the present
disclosure.



US 2024/0218957 Al

DETAILED DESCRIPTION

[0053] Advantages and features disclosed in the present
disclosure and methods of accomplishing the same may be
understood more readily by reference to the detailed descrip-
tion of aspects that will be made hereinafter with reference
to the accompanying drawings. However, the present dis-
closure may be embodied in many different forms and
should not be construed as being limited to the exemplary
aspects set forth herein; rather, these exemplary aspects are
provided so that the present disclosure will be thorough and
complete and will fully convey the concept of the disclosure
to those skilled in the art, and the disclosure will only be
defined by the appended claims.

[0054] The shapes, sizes, ratios, angles, numbers and the
like illustrated in the drawings to describe aspects disclosed
in the disclosure are merely exemplary, and thus, the dis-
closure is not limited thereto. Throughout the disclosure, the
same reference numerals refer to the same components. In
addition, detailed descriptions of well-known technologies
may be omitted in the disclosure to avoid obscuring the
subject matter of the disclosure. When terms such as “com-
prises,” “has,” “includes,” or “is made up of” are used in the
present disclosure, it should be understood that unless
“only” is specifically used, additional elements or steps may
be included. Unless otherwise explicitly stated, when a
component is expressed in the singular form, it is intended
to encompass the plural form as well.

[0055] In interpreting the components, it is construed to
include a margin of error even in the absence of explicit
description.

[0056] When describing the positional relationship, for
example, when the relationship between two parts is
described as “on”, “on top of”, “underneath”, “beside”, etc.,
unless “directly” or “immediately” is used, one or more
other parts may be located between the two parts.

[0057] When a device or layer is referred to as being “on”
another device or layer, it includes cases where one device
or layer is directly located on the other device or layer or still
other device or layer is interposed between the two devices
or layers.

[0058] Although the terms “first”, “second”, and the like
are used to describe various components, these components
are not limited by these terms. These terms are merely used
for distinguishing one component from the other compo-
nents. Therefore, the first component mentioned hereinafter
may be the second component in the technical sense of the
present disclosure.

[0059] Throughout the disclosure, the same reference
numerals refer to the same components.

[0060] The sizes and thicknesses of each component
shown in the drawings are presented for the convenience of
description and are not intended to limit the present disclo-
sure.

[0061] The features of various aspects of the present
disclosure may be partially or entirely combined or
assembled in various technical manners of interlocking and
interoperation obvious to those skilled in the art, and each
aspect may be implemented independently or in combina-
tion with related aspects.

[0062] Hereinafter, detailed descriptions are made of the
aspects with reference to the accompanying drawings.
[0063] In the present disclosure, the term “display device”
is used in a narrow sense to refer to display devices, such as
a liquid crystal module (LCM), an organic light-emitting
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diode (OLED) module, and a quantum dot module, each
including a display panel and a panel driving unit to operate
the display panel. In addition, the term may also be used to
refer to set electronic devices, set devices, or apparatuses
that include LCMs, OLED modules, QD modules, and the
like, such as equipment display apparatuses including com-
plete or final products such as laptop computers, televisions,
computer monitors, automotive displays or equipment dis-
plays provided in other forms for vehicles, as well as mobile
electronic devices such as smartphones or electronic pads.
[0064] Accordingly, in the present disclosure, the display
device may include not only the display devices in the
narrow sense themselves, such as LCMs, OLED modules,
QD modules, but also set devices as application products or
final consumer devices each including LCMs, OLED mod-
ules, QD modules, and the like.

[0065] Additionally, in some cases, an LCM, an OLED
module, or a QD module, composed of a display panel and
a panel driving unit may be referred to as “display device”
in a narrow sense, while an electronic device as a complete
product including an LCM, an OLED module, or a QD
module may be referred to as “set device.” For example, the
narrow-sense display device may include a display panel of
liquid crystal (LCD), organic light-emitting diode (OLED),
or quantum dot (QD) and a source printed circuit board
(PCB) as a control unit for driving the display panel, while
a set device may further include a set PCB, serving as a set
control unit that is electrically connected to the source PCB
and controls the entire set device.

[0066] The display panel used in the aspects of the present
disclosure may include all types of display panels such as
liquid crystal display panels, organic light-emitting diode
(OLED) display panels, quantum dot (QD) display panels,
and electroluminescent display panels, and is not limited to
a specific display panel capable of bending a bezel with a
flexible substrate for the OLED display panel and a back-
plate support structure thereunder. In addition, the display
panel used in the aspects of the present disclosure is not
limited to the shape or size of the display panel.

[0067] For example, when the display panel is an organic
light-emitting diode (OLED) display panel, it may include a
plurality of gate lines and data lines and pixels formed at the
intersection of the gate lines and data lines. In addition, it
may be configured to include an array including thin-film
transistors as components for selectively applying a voltage
to each pixel, an organic light-emitting diode (OLED) layer
on the array, an encapsulation substrate or encapsulation
layer arranged on the array to cover the organic light-
emitting diode layer, etc.

[0068] The encapsulation layer may protect the thin film
transistors and the organic light-emitting device layer from
external impacts and prevent moisture or oxygen from
penetrating the organic light-emitting device layer. In addi-
tion, the layers formed on the array may include an inorganic
light-emitting layer, such as a nano-sized material layer or
quantum dots.

[0069] FIG. 1 is a front perspective view illustrating a
display device 100 according to an aspect of the present
disclosure, FIG. 2 is a rear perspective view illustrating the
display device 100 according to an aspect of the present
disclosure, FIG. 3 is a rear view illustrating the display
device 100 according to an aspect of the present disclosure,
FIG. 4 is a side view illustrating the display device 100
according to an aspect of the present disclosure, and FIG. 5
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is a top view illustrating the display device 100 according to
an aspect of the present disclosure.

[0070] Also, FIG. 6 is a diagram illustrating a guide rail
370 and an end block 360 of a shaft assembly 300 according
to an aspect of the present disclosure, FIG. 7 is a diagram
illustrating a front part of a support member 390 according
to an aspect of the present disclosure, and FIG. 8 is a
diagram illustrating a rear part of the support member 390
and a driving unit 400 according to an aspect of the present
disclosure.

[0071] Also, FIG. 11 is a cross-sectional view taken along
line E-E in FIG. 3, FIG. 12 is a cross-sectional view taken
along line F-F in FIG. 3, and FIG. 13 is a cross-sectional
view taken along line G-G in FIG. 3.

[0072] With reference to FIGS. 1 to 8, the display device
100 according to an aspect of the present disclosure may
include a panel frame 120 and a bending member 200.
[0073] In an aspect of the present disclosure, the panel
frame 120 may be square in shape, but is not necessarily
limited thereto. On the front of the panel frame 120, the
display panel 110 may be disposed, and a panel driving unit
(not shown) for driving the display panel 110 may be
arranged inside the panel frame 120. Here, the display panel
110 may be implemented with a structure deformable,
particularly, switchable between a flat shape and a curved
shape.

[0074] The bending member 200 may be arranged on the
panel frame 120 and may deform the shape of the panel
frame 120. In an aspect of the present disclosure, the shape
of the panel frame 120 may be deformed between a flat
shape and a curved shape, but is not necessarily limited
thereto.

[0075] To deform the display panel 110 and the panel
frame 120, the bending member 200 may include a shaft
assembly 300 and a driving unit 400.

[0076] The shaft assembly 300 may be arranged on the
panel frame 120. With reference to FIG. 3, the shaft assem-
bly 300 may be arranged in the X-axis direction on the rear
side of the panel frame 120 in an aspect of the present
disclosure. Accordingly, when the shaft assembly 300 is
deformed, the sides of the panel frame 120 may be deformed
in line with the direction of deformation of the shaft assem-
bly 300.

[0077] However, the configuration is not limited thereto,
and it may be arranged on the front side of the panel frame
120 or in the Z-axis direction on the rear side of the panel
frame 120 in other aspects.

[0078] The driving unit 400 may be placed on the panel
frame 120 and may deform the shaft assembly 300. With
reference to FIG. 8, a stand 130 may be connected to the
lower portion of the panel frame 120 to anchor the panel
frame 120 to the ground or a specific location. In the present
case, the driving unit 400 may be disposed on the stand 130
to allow for a simple user operation to switch the display
panel 110 and the panel frame 120 between flat and curved
shapes.

[0079] With reference to FIGS. 3 and 5, the shaft assembly
300 may include a flexible shaft 310, a support member 390,
and a guide member 320.

[0080] The flexible shaft 310 may be disposed on the rear
side of the panel frame 120 and deformable in shape. In an
aspect of the present disclosure, the flexible shaft 310 may
be deformed between a straight shape and a curved shape. In
an aspect of the present disclosure, the flexible shaft 310
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may have a structure like a metal cable in which multiple
wires 340 are twisted together, but other materials that may
maintain durability even with frequent deformations may
also be adopted without necessarily being limited thereto.
[0081] The support member 390 may be coupled to the
rear portion of the panel frame 120 and may support one end
of' the flexible shaft 310. Here, the support member 390 may
be positioned at the center of the rear side of the panel frame
120, and the flexible shaft 310 may be arranged in pairs
along the X-axis direction on the rear side of the panel frame
120 with the support member 390 as a reference.

[0082] In an aspect of the present disclosure, the support
member 390 may include a fixed plate 391 and a fixing block
392.

[0083] The fixed plate 391 may be flat in shape and have
fastening holes 3915 formed therein to be coupled to the rear
of the panel frame 120 by fastening bolts (not shown).
[0084] In addition, with reference to FIG. 7, a line groove
391a may be formed on the fixed plate 391 in the X-axis
direction, i.e., in the direction of arrangement of the flexible
shaft 310, and a wire 340 may be inserted and arranged in
the line groove 391a. The wire 340 may be guided and move
along the line groove 391a in the X-axis direction.

[0085] The fixing block 392 may be arranged on the fixed
plate 391 and coupled to an end of the flexible shaft 310.
[0086] In an aspect of the present disclosure, the fixed
plate 391 may have a square plate shape and the fixing block
392 may have a square block shape, but they are not limited
thereto.

[0087] Meanwhile, the guide member 320 may be
arranged on the rear side of the panel frame 120 and may
guide the deformation of the flexible shaft 310. That is, when
the flexible shaft 310 is deformed from a straight shape to a
curved shape, the guide member 320 may also be deformed
from a straight arrangement to a curved arrangement, sup-
porting and guiding the deformation of the flexible shaft
310.

[0088] With reference to FIGS. 3, 6, and 13, in an aspect
of'the present disclosure, the guide member 320 may include
a guide block 330, a wire 340, a flexible beam 350, an end
block 360, and a guide rail 370.

[0089] The guide block 330 may be arranged in multiple
pieces on the rear side of the panel frame 120, and a plurality
of guide blocks 330 may be arranged parallel to the X-axis
direction on the rear side of the panel frame 120.

[0090] Here, a shaft hole 337 may be formed on the guide
block 330, and the flexible shaft 310 may be arranged by
penetrating the shaft hole 337. That is, the flexible shaft 310
may penetrate the plurality of guide blocks 330 to be
arranged in parallel to each other.

[0091] The guide block 330 may include a center block
331, a first side block 333, and a second side block 335.
[0092] The center block 331 may have a square block
shape, and a shaft hole 337 may be formed in the center
block 331. That is, the flexible shaft 310 may be arranged to
penetrate a plurality of center blocks 331.

[0093] The first side block 333 may be arranged facing the
panel frame 120 from the center block 331 and may be
extended in both directions of the center block 331.

[0094] The second side block 335 may be arranged in the
opposite direction of the first side block 333 from the center
block 331 and may be extended in both directions of the
center block 331.
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[0095] Here, when the flexible shaft 310 is in a straight
shape, the ends of adjacent first side blocks 333 of the
plurality of the guide blocks 330 may be arranged to be
spaced apart at a predetermined distance (shown as H in
FIG. 13).

[0096] When the flexible shaft 310 is deformed from a
straight shape to a curved shape, the ends of adjacent first
side blocks 333 may come into contact with each other,
limiting the range of curvature of the flexible shaft 310.
[0097] The predetermined distance (H) allows space for
movement between adjacent first side blocks 333 when the
flexible shaft 310 is deformed in the Y-axis direction. In
addition, the predetermined distance (H) allow the ends of
the first side blocks 333 to come into contact with each other,
limiting the range of curvature of the flexible shaft 310.
Here, the predetermined distance (H) may be determined as
a design disclosure that takes into account the curvature,
visibility, and excessive deformation prevention of the dis-
play panel 110.

[0098] When the flexible shaft 310 is in a straight shape,
the ends of adjacent second side blocks 335 of the plurality
of guide blocks 330 may come into contact with each other
to maintain the planar shape of the display panel and the
panel frame 120.

[0099] With reference to FIG. 13, it may be shown that the
ends of adjacent second side blocks 335 are in contact with
each other, preventing excessive movement of the flexible
shaft 310 in the -Y direction.

[0100] For example, when the user operates the driving
unit 400 to transition the panel frame 120 from a curved
shape to a flat shape, the flexible shaft 310 may excessively
move in the =Y direction due to issues with a gear unit 420
of the driving unit 400. In the present case, since the ends of
adjacent second side blocks 335 are arranged to be in contact
with each other in the flat shape of the panel frame 120,
excessive movement of the flexible shaft 310 in the -Y
direction is limited, and the panel frame 120 may maintain
its flat shape even in case of malfunction of the driving unit
400.

[0101] Meanwhile, with reference to FIG. 13, a wire hole
339 may be formed to penetrate both sides of the first side
block 333. The wire 340 may be inserted into the wire hole
339, connecting the plurality of guide blocks 330. That is,
the wire 340 may be arranged to pass through and connect
the plurality of first side blocks 333 such that the plurality of
guide blocks 330 are connected via the wire 340.

[0102] A beam support loop 351 may be formed on the
second side block 335. The beam support loop 351 may have
a looped shape that allows for penetration (see FIG. 11), and
the flexible beam 350 may be arranged to pass through the
beam support 351. The beam support loop 351 may prevent
the flexible beam 350, which bends in a curved shape, from
detaching from the guide block 330.

[0103] As shown in FIG. 13, the flexible beam 350 passes
through a plurality of beam support loops 351, connecting
the plurality of guide blocks 330.

[0104] As per the above-described configuration, the wire
340 connects the plurality of guide blocks 330 located on the
side of the panel frame 120, while the flexible beam 350
connects the plurality of guide blocks 330 on the opposite
side, away from the panel frame 120.

[0105] Meanwhile, FIG. 14 is a diagram illustrating first
and second concave portions 3335 and 3355 and first and
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second convex portions 333a and 335a¢ according to an
aspect of the present disclosure.

[0106] With reference to FIG. 14, the guide block 330 may
further include first and second convex portions 3334 and
335a, first and second concave portions 3335 and 3355, and
a damper member 380.

[0107] The first convex portion 333a may be formed to
protrude outward from one end of any one of the adjacent
first side blocks 333.

[0108] The first concave portion 3336 may be formed
recessed inward from one end of another one of the first side
blocks 333 facing an end of one of the first side blocks 333.
[0109] In addition, the second convex portion 3354 may
be formed to protrude outward from one end of any one of
the adjacent second side blocks 335.

[0110] The second concave portion 3356 may be formed
recessed inward from one end of another one of the second
side blocks 335, facing an end of one of the second side
blocks 335.

[0111] The damper member 380 may be arranged on the
contact surface of the first concave portion 3335 and the first
convex portion 333a, or on the contact surface of the second
concave portion 3356 and the second convex portion 3354
to absorb shocks.

[0112] These damper member 380 may include a first
damper 381 and a second damper 383.

[0113] The first damper 381 may be arranged on the first
concave portion 3335 or the first convex portion 333a and
formed to have a damper hole 381a through which the wire
340 passes.

[0114] When the panel frame 120 is in a curved shape, the
first damper 381 may come into contact with the first
concave portion 3335 and the first convex portion 333a,
thereby preventing the first concave portion 3335 and the
first convex portion 333a from wearing or being damaged by
shocks during the contact process.

[0115] The second damper 383 may be arranged on the
second concave portion 3355 or the second convex portion
335a.

[0116] When the panel frame 120 is in a flat shape, the
second damper 383 may come into contact with the second
concave portion 3355 and the second convex portion 335a,
thereby preventing the second concave portion 3356 and the
second convex portion 335a from wearing or being damaged
by shocks during the contact process.

[0117] Although FIG. 14 shows the first and second damp-
ers 381 and 383 arranged on the first and second concave
portions 33356 and 3355, respectively, the configuration is
not limited thereto, and the dampers may also be arranged on
the first and second convex portions 3334 and 335a4.
[0118] With reference to FIGS. 3, 6, and 13, the end block
360 may support the connection end of the flexible shaft
310. In an aspect of the present disclosure, the end block 360
may be in the form of a square block but is not limited
thereto.

[0119] The end block 360 may have an end shaft hole 361,
an end wire hole 363, and an end bracket 365 formed
therein.

[0120] The end shaft hole 361 may be formed in the end
block 360 to allow insertion of the distal end portion of the
flexible shaft 310 to pass through.

[0121] The end wire hole 363 may be formed on the side
of'the end block 360 facing the panel frame 120, and the end
of the wire 340 may be attached thereto.
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[0122] The end bracket 365 may be formed on the oppo-
site side of the end block 360 facing the panel frame 120,
and the end portion of the flexible beam 350 may be coupled
thereto.

[0123] With reference to FIGS. 3, 6, and 13, a guide rail
370 may be arranged on a rear part of the panel frame 120
and guide the movement direction of the end block 360. The
guide rail 370 may include a rail body 371, a guide groove
375, and a guide wall 373.

[0124] The rail body 371 may be fixed to the rear part of
the panel frame 120 and may have a square block shape in
an aspect of the present disclosure. The guide groove 375
may be formed as a recess at the central portion of the rail
body 371. The guide wall 373 may be formed to protrude
around the rail body 371. As shown in FIG. 6, in an aspect
of the present disclosure, the guide wall 373 is arranged to
form three sides of the rail body 371 to limit the movement
range of the end block 360 in the X and Z axes.

[0125] Meanwhile, FIG. 8 is a diagram illustrating a rear
part of a support member 390 and a driving unit 400
according to an aspect of the present disclosure, FIG. 9A is
a diagram illustrating the position of a lever 410 on a stand
130 when a display panel 110 forms a flat screen according
to an aspect of the present disclosure, FIG. 9B is a diagram
illustrating the position of a gear unit 420 when the lever 410
is positioned on the stand as shown in FIG. 9A according to
an aspect of the present disclosure, FIG. 10A is a diagram
illustrating the position of the lever 410 on the stand 130
when the display panel 110 forms a curved screen according
to an aspect of the present disclosure, and FIG. 10B is a
diagram illustrating the position of the gear unit 420 when
the lever 410 is positioned on the stand 130 as shown in FIG.
10A according to an aspect of the present disclosure.
[0126] And, FIG. 11 is a cross-sectional view taken along
line E-E in FIG. 3, and FIG. 12 is a cross-sectional view
taken along line F-F in FIG. 3.

[0127] With reference to FIGS. 8, 11, and 12, the driving
unit 400 may be arranged on the panel frame 120 and may
modify the shaft assembly 300. In an aspect of the present
disclosure, the driving unit 400 may convert the panel frame
120 from a flat shape to a curved shape.

[0128] In an aspect of the present disclosure, the driving
unit 400 may include a gear unit 420 and a lever 410.
[0129] The gear unit 420 may be arranged on the rear
portion of the panel frame 120 and connected to the shaft
assembly 300, and may include a lever gear 421, a first gear
422, alinear gear 425, and a second gear 424. The lever 410
may be connected to the gear unit 420 via the lever shaft 411.
[0130] As described above, the panel frame 120 may be
supported by the stand 130, and the driving unit 400 may be
arranged inside the stand 130.

[0131] In detail, with reference to FIGS. 9A and 10A, one
end of the stand 130 may be placed on a supporting surface
such as a wall, floor, or desk. The other end of the stand 130
may be connected to the panel frame 120 to support the
panel frame 120.

[0132] Here, the stand 130 may have a first lever groove
413 and a second lever groove 415. The first lever groove
413 may be formed in a recessed shape in the stand 130 to
serve as an receptacle portion for the lever 410. In the
present receptacle portion, the position of the lever 410 may
ensure the flexible shaft 310 to become straight.

[0133] In addition, the second lever groove 415 may be
formed, at a distance from the first lever groove 413, in a
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recessed form in the stand 130 to serve as a receptacle
portion for the lever 410. In the present receptacle portion,
the position of the lever 410 may ensure the flexible shaft
310 becomes curved.

[0134] However, it is obvious that the positions of the first
and second lever grooves 413 and 415 may be reversed or
relocated to different locations on the stand 130, depending
on the design disclosures.

[0135] To make the display panel 110 and the panel frame
120 flat, the lever 410 is rotated and inserted into the first
lever groove 413. To make the display panel 110 and the
panel frame 120 curved, on the other hand, the lever 410 is
rotated and inserted into the second lever groove 415. The
user may easily switch the display panel 110 and the panel
frame 120 between a flat shape and a curved shape by simply
rotating the lever 410.

[0136] With reference to FIGS. 9B and 10B, the lever 410
and the lever gear 421 may be connected via the lever shaft
411.

[0137] Here, the lever gear may have gear teeth 421a
formed only on a predetermined angular range of the periph-
eral surface to ensure that the first gear 422 rotates only
within a specific angle range when the lever 410 is rotated,
rather than on the entire peripheral surface of the lever gear
421.

[0138] FIG. 9B shows the lever 410 in the position to be
inserted into the first lever groove 413, and FIG. 10B shows
the lever 410 in the position to be inserted into the second
lever groove 415.

[0139] When the user rotates the lever 410, the lever gear
421 connected to the lever 410 via the lever shaft 411 rotates
by the same amount as the rotation of the lever 410. While
the lever gear 421 rotates, the gear teeth 421a of the lever
gear 421 mesh with the gear teeth 422a of the first gear 422
for a moment, causing the first gear 422 to rotate. After the
rotation of the lever 410 is complete, the gear teeth 421a of
the lever gear 421 and the gear teeth 422a of the first gear
422 are no longer meshed.

[0140] The first gear 422 may also be connected to the
second gear 424 via a gear shaft 423 arranged in the Z-axis
direction.

[0141] FIG. 12 shows the arrangement of the second gear
424, the linear gear 425, and a link piece 426.

[0142] The linear gear 425 may be arranged along the
length direction of the flexible beam 350, and the gear teeth
4254 of the linear gear 425 may mesh with the gear teeth
424aq of the second gear 424.

[0143] The link piece 426 may connect the second gear
424 and the wire 340. With reference to FIG. 11, the gear
teeth 424a of the second gear 424 may be arranged in pairs
with a predetermined distance in the Z-axis direction, and
the link piece 426 may be placed between a pair of gear teeth
424a.

[0144] Accordingly, with reference to FIG. 12, when the
second gear 424 rotates in the direction of arrow K1, the link
piece 426 moves in the direction of rotation of the second
gear 424, causing the wire 340 to be pulled in the direction
of arrow K2.

[0145] When the second gear 424 rotates in the direction
of arrow K1, the linear gear 425 is pushed in the direction
of arrow K3.

[0146] That is, as the second gear 424 rotates in the
direction of arrow K1, the wire 340 is pulled in the direction
of arrow K2, and the flexible beam 350 is pushed in the
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direction of arrow K3, causing the wire 340 and the flexible
beam 350 to move in opposite directions to each other.
[0147] Meanwhile, in an aspect of the present disclosure,
the flexible shaft is arranged in pairs on both sides of the
panel frame 120 with respect to the fixed plate 391. On the
fixed plate 391, there are a pair of fixed blocks 392 arranged
at a distance from each other to support one end of each of
the paired flexible shafts 310.

[0148] In addition, a pair of second gears 424 are arranged
between a pair of fixed blocks 392, and the paired second
gears 424 are connected to the paired first gears 422 via the
gear shaft 423, respectively, and the paired first gears 422 are
meshed with a single lever gear 421 and arranged accord-
ingly.

[0149] According to the present structure, both sides of the
display panel 110 and panel frame 120 bend in the Y-axis
direction relative to the fixed plate 391, and transition from
a flat shape as shown in FIG. 15A to a curved shape as
shown in FIG. 15B.

[0150] A display device 100 according to an aspect of the
present disclosure is configured as described above, and the
operation method thereof will be described hereinafter.
[0151] When it is intended to switch the display panel 110
from a flat screen to a curved screen to watch a video, the
user may grab and rotate the lever 410 on the stand 130 as
shown in FIG. 9A.

[0152] With reference to FIG. 9B, when the user grabs and
rotates the lever 410, the lever gear 421 rotates because the
lever 410 and the lever gear 421 are connected via a lever
shaft 411.

[0153] The user may remove the lever 410 from the first
lever hole 413 and rotate it to be inserted into the second
lever hole 415 as shown in FIG. 10A. In the present case, the
lever gear 421 rotates by the same amount as the rotation of
the lever 410, rotating the first gear 422 meshed with the
lever gear 421, as shown in FIG. 10B.

[0154] With reference to FIG. 12, the first gear 422 and the
second gear 424 are connected by the gear shaft 423 such
that the second gear 424 rotates by the same amount as the
rotation of the first gear 422.

[0155] When switching the display panel 110 and the
panel frame 120 from a flat shape to a curved shape, the
second gear 424 must rotate in the direction of arrow K1.
[0156] As the second gear 424 rotates in the direction of
arrow K1, the linear gear 425 meshed with the second gear
424 moves in the direction of arrow K3. As a consequence,
the flexible beam 350 is pushed by the force in the direction
of arrow K3.

[0157] Simultaneously, the wire 340 connected to the
second gear 424 via the link piece 426 moves in the direction
of arrow K2. The wire 340 is pulled by force in the direction
of arrow K2.

[0158] FIGS. 15A and 15B show the approximate arrange-
ment of the flexible shaft 310 and the guide block 330
depending on the state of the wire 340 and the flexible beam
350. Although not shown in FIGS. 15A and 15B, the wire
340 and flexible beam 350 are arranged as shown in FIGS.
3 and 13.

[0159] With reference to FIG. 15A, the display panel 110
and the panel frame 120 are depicted in their initial flat state.
In the present case, since the wire 340 and flexible beam 350
are not subjected to any force, the flexible shaft 310 remain
in a straight shape.
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[0160] With reference to FIGS. 12 and 15B, as the second
gear 424 rotates in the direction of arrow K1, the wire 340
is pulled in the direction of arrow K2, and the flexible beam
350 is pushed in the direction of arrow K3, causing the
flexible shaft 310 to deform into a curved shape.

[0161] As a result, the plurality of guide blocks 330
connected along the longitudinal direction of the flexible
shaft 310 are arranged in the curved shape of the flexible
shaft 310.

[0162] The present causes the multiple guide blocks 330 to
form a curved shape, which bends the display panel 110 and
the panel frame 120 in the direction of the arrow, transi-
tioning from a flat shape to a curved shape.

[0163] Here, the flexible shaft 310 may form a curve until
the ends of the adjacent first side blocks 333 of the multiple
guide blocks 330 come into contact with each other.
[0164] The present means that when the ends of adjacent
first side blocks 333 come into contact, the flexible shaft 310
deforms no longer. The distance H between adjacent first
side blocks 333 may be determined based on design disclo-
sures such as the curvature, visibility, and prevention of
excessive deformation of the display panel 110.

[0165] For example, the distance H may be determined to
comply with design disclosures as shown in FIGS. 16A and
16B.

[0166] FIG. 16A is a graph illustrating corresponding
position values in the X and Y directions at the target
curvature of the display device according to an aspect of the
present disclosure, and FIG. 16B is a graph illustrating the
relationship between the target curvature (x) and the dis-
tance (y; H) in the display device according to an aspect of
the present disclosure.

[0167] The information provided in FIGS. 16A and 16B is
just one example of design disclosures for deriving the
distance H required to achieve the target curvature, and other
design disclosures may be applied.

[0168] With reference to FIG. 16A, it shows the Y-axis
position values (Y Location; mm) corresponding to the
X-axis position values (X Location; mm) in the curved
display panel (110) and panel frame (120) at the target
curvature.

[0169] FIG. 16A shows the Y-axis position values (Y
Location; mm) corresponding to the X-axis position values
(X Location; mm) according to the target curvature of the
curved display panel 110 and panel frame 120.

[0170] That means when transitioning from a flat screen to
a curved screen, the side edges of the display panel 110 and
panel frame 120 may bend up to approximately 140 mm in
the Y-axis direction with respect to the center thereof.
[0171] The graph presented in FIG. 16B shows the dis-
tance value (y; H in FIG. 13) associated with the target
curvature value x. The present relationship may be derived
through the following functional formula.

»=0.065 x* —0.6402 x+ 1.6395

(x = target curvature, y = distance ())

[0172] When the target curvature X is set to the values in
Table 1, the distance (y; H) may be obtained through the
above formula and is derived as follows.
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TABLE 1
X y (mm)
600R 1.0682
800R 0.6072
1000R 0.3156
1200R 0.1146

[0173] With reference to Table 1, when the target curva-
ture is set to 800 R, the distance H between the first side
blocks 333 may be designed to be 0.6072 mm.

[0174] That is, in the case of designing the distance value
H to be 0.6072 mm, when the user switches the display
device from a flat screen to a curved screen, the side edges
of the display panel 110 and panel frame 120 will bend up
to approximately 140 mm in the Y-axis direction, forming a
curved screen.

[0175] The above design disclosures are just an example,
and the distance value H may be determined by other design
disclosures.

[0176] According to an aspect of the present disclosure,
the display device 100 may be switched between a flat
screen and a curved screen by a simple and easy operation
of'the user grabbing and rotating the lever 410, based on the
above-described configuration and operation method.
[0177] When switching to a curved screen, a predeter-
mined curvature may be formed on the screen through a
smooth transition, allowing for accurate implementation of
the desired curvature shape.

[0178] The ultimate goal is to improve users’ visual sat-
isfaction.
[0179] The display device according to the present disclo-

sure may be described as follows.

[0180] A display device according to an aspect of the
present disclosure includes a panel frame and a bending
member arranged on the panel frame and configured to
deform the shape of the panel frame, wherein the bending
member may include a shaft assembly arranged on the panel
frame and a driving unit arranged on the panel frame and
configured to deform the shaft assembly.

[0181] Also, according to some aspects of the present
disclosure, the shaft assembly may include a flexible shaft
arranged on a rear surface of the panel frame and configured
to deform in shape, a support member connected to the rear
surface of the panel frame and configured to support one end
of the flexible shaft, and a guide member arranged on the
rear surface of the panel frame and configured to guide
deformation of the flexible shaft.

[0182] Also, according to some aspects of the present
disclosure, the guide member may include a plurality of
guide blocks arranged parallel on the rear surface of the
panel frame and a shaft hole formed in the guide blocks to
be penetrated by the flexible shaft.

[0183] Also, according to some aspects of the present
disclosure, the guide blocks may include a center block in
which the shaft hole is formed, a first side block arranged in
the direction facing the panel frame from the center block
and extending in both lateral directions of the center block,
and a second side block arranged in the opposite direction to
the first side block and extending in both lateral directions of
the center block.

[0184] Also, according to some aspects of the present
disclosure, the first side blocks adjacent to each other,
among the plurality of guide blocks, may be configured to be
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spaced apart at a predetermined distance at one end thereof
in response to the flexible shaft being in a straight shape and
come into contact with each other at the one end thereof to
limit the range of curvature of the flexible shaft in response
to the flexible shaft being transitioned from the straight
shape to a curved shape.

[0185] Also, according to some aspects of the present
disclosure, the second side blocks adjacent to each other,
among the plurality of guide blocks, may be configured to
come into contact at one end thereof, in response to the
flexible shaft being in a straight shape, to maintain the panel
frame in a flat shape.

[0186] Also, according to some aspects of the present
disclosure, the guide member may include a wire hole
formed to penetrate both sides of the first side block and a
wire being inserted into the wire hole to connect the plurality
of guide blocks.

[0187] Also, according to some aspects of the present
disclosure, the guide member may include a beam support
loop arranged on the second side block and a flexible beam
arranged to penetrate the beam support loop and connect the
plurality of guide blocks.

[0188] Also, according to some aspects of the present
disclosure, one of the first side blocks adjacent to each other
may include a first convex portion protruding outward the
one end thereof, another one of the first side blocks adjacent
to each other may include a first concave portion recessed
inward the one end thereof.

[0189] Also, according to some aspects of the present
disclosure, one of the second side blocks adjacent to each
other may include a second convex portion protruding
outward the one end thereof, another one of the second side
blocks adjacent to each other may include a second concave
portion recessed inward the one end thereof.

[0190] Also, according to some aspects of the present
disclosure, the guide member further includes a damper
member arranged between a contact surface between the
first concave portion and the first convex portion or between
the second concave portion and the second convex portion
to absorb shocks, wherein the damper member may include
a first damper arranged on the first concave portion or the
first convex portion and having a damper hole formed to be
penetrated by the wire and a second damper arranged on the
second concave portion or the second convex portion.
[0191] Also, according to some aspects of the present
disclosure, the guide member may include an end block
configured to support the other end of the flexible shaft, an
end shaft hole formed in the end block to be penetrated by
the other end of the flexible shaft, an end wire hole formed
in the end block and coupled to an end of the wire, and an
end bracket formed on the end block and coupled to one end
of the flexible beam.

[0192] Also, according to some aspects of the present
disclosure, the guide member may further include a guide
rail arranged on the rear surface of the panel frame and
configured to guide a movement direction of the end block.
[0193] Also, according to some aspects of the present
disclosure, the guide rail may include a rail body, a guide
groove formed in a recessed form on the rail to receive the
end block, and a guide wall formed to protrude from the
sides of the guide groove on the rail body and guide the
movement of the end block.

[0194] Also, according to some aspects of the present
disclosure, the support member may include a fixed plate
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connected to the rear surface of the panel frame, a line
groove formed in the fixed plate in the direction of arrange-
ment of the flexible shaft to receive the wire, and a fixing
block arranged on the fixed plate and coupled to the one end
of the flexible shaft.

[0195] Also, according to some aspects of the present
disclosure, the driving unit may include a gear unit arranged
on the rear surface of the panel frame and connected to the
shaft assembly and a lever connected to the gear unit via a
lever shaft, wherein the gear unit may be driven by rotating
the lever.

[0196] Also, according to some aspects of the present
disclosure, the gear unit may include a lever gear connected
to the lever shaft and having gear teeth formed on a part of
a peripheral surface thereof, a first gear arranged adjacent to
the lever gear and configured to mesh with the lever gear in
response to rotation of the lever gear, a linear gear arranged
along a length direction of the flexible beam, and a second
rear connected to the first gear via a gear shaft and meshed
with the linear gear.

[0197] Also, according to some aspects of the present
disclosure, the gear unit may further include a link piece
connecting the second gear and the wire.

[0198] Also, according to some aspects of the present
disclosure, the display device further includes a stand con-
nected to the panel frame and placed on a supporting
surface, wherein the driving unit may include a first lever
groove formed on the stand to receive the lever in response
to the lever rotating for the flexible shaft to be in a straight
shape and a second lever groove formed on the stand to
receive the lever in response to the lever rotating for the
flexible shaft to be in a curved shape.

[0199] Also, according to some aspects of the present
disclosure, the flexible support may be arranged in pairs in
both directions of the panel frame with respect to the fixed
plate on which a pair of fixing blocks are arranged to be
spaced apart to support one end of the pair of flexible shafts,
respectively, and the second gear may be arranged in pairs
between the pair of the fixing blocks and connected each to
each of the pair of the first gears meshed with the lever gear.
[0200] According to an aspect disclosed in the present
disclosure, users may switch between flat and curved
screens by performing a simple and straightforward opera-
tion of grasping and rotating a lever.

[0201] When switching to a curved screen, a constant
curvature is formed on the screen to enable a smooth
transition, making it possible to accurately implement the
curvature shape of the screen.

[0202] The ultimate goal is to improve users’ visual sat-
isfaction.
[0203] The content of the problem to be solved, the means

for solving the problem, and the effects mentioned above are
not essential features of the claims, so the scope of the
claims is not limited by the content disclosed in the disclo-
sure.

[0204] The above description merely illustrates a specific
aspect of the display device.

[0205] Therefore, it should be noted that those skilled in
the art may easily understand that the present disclosure may
be substituted or modified in various forms without depart-
ing from the scope of the claims below and the intention of
the present disclosure.

[0206] The display device according to the aspects of the
present disclosure may be applied to mobile devices, video
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phones, smartwatches, watch phones, wearable apparatuses,
foldable apparatuses, rollable apparatuses, bendable appa-
ratuses, flexible apparatuses, curved apparatuses, sliding
apparatuses, variable apparatuses, electronic notebooks,
e-books, portable multimedia players (PMPs), personal digi-
tal assistants (PDAs), MP3 players, mobile medical devices,
desktop personal computers (PCs), laptop PCs, netbook
computers, workstations, navigation devices, car navigation
devices, car display devices, car devices, theater devices,
theater display devices, televisions, wallpaper devices, sig-
nage devices, game devices, notebooks, monitors, cameras,
camcorders, home appliances, etc.

[0207] Although aspects of the present disclosure have
been described in detail with reference to the accompanying
drawings, it should be noted that the present disclosure is not
necessarily limited to these aspects and may be modified in
various ways without departing from the scope of the
technical concept of the disclosure. Therefore, the aspects
disclosed in the present disclosure are not intended to limit
but to describe the technical idea of the present disclosure,
and the scope of the technical idea of the present disclosure
is not limited by the aspects. Therefore, it should be under-
stood that the aspects described above are exemplary and not
limited in all aspects. The scope of protection of technical
ideas of the present disclosure shall be construed by the
following claims, and all technical ideas within the scope
equivalent thereto shall be construed as being within the
scope of the rights of the present disclosure.

What is claimed is:

1. A display device comprising:

a panel frame; and

a bending member arranged on the panel frame and
configured to deform the shape of the panel frame,

wherein the bending member comprises:

a shaft assembly arranged on the panel frame; and

a driving unit arranged on the panel frame and configured
to deform the shaft assembly.

2. The display device of claim 1, wherein the shaft

assembly comprises:

a flexible shaft arranged on a rear surface of the panel
frame and configured to deform in shape;

a support member connected to the rear surface of the
panel frame and configured to support one end of the
flexible shaft; and

a guide member arranged on the rear surface of the panel
frame and configured to guide deformation of the
flexible shaft.

3. The display device of claim 2, wherein the guide

member comprises:

a plurality of guide blocks arranged in parallel on the rear
surface of the panel frame; and

a shaft hole formed in the guide blocks to be penetrated
by the flexible shaft.

4. The display device of 3, wherein each guide block

comprises:

a center block in which the shaft hole is formed;

a first side block arranged in a direction facing the panel
frame from the center block and extending in both
lateral directions of the center block; and

a second side block arranged in a opposite direction to the
first side block and extending in both lateral directions
of the center block.

5. The display device of claim 4, wherein the first side

block adjacent to each other, among the plurality of guide
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blocks, are configured to be spaced apart at a predetermined
distance at one end thereof in response to the flexible shaft
being in a straight shape and come into contact with each
other at the one end thereof to limit the range of curvature
of the flexible shaft in response to the flexible shaft being
transitioned from the straight shape to a curved shape.

6. The display device of claim 4, wherein the second side
blocks adjacent to each other, among the plurality of guide
blocks, are configured to come into contact at one end
thereof, in response to the flexible shaft being in a straight
shape, to maintain the panel frame in a flat shape.

7. The display device of claim 4, wherein the guide
member comprises:

a wire hole formed to penetrate both sides of the first side

block; and

a wire being inserted into the wire hole to connect the
plurality of guide blocks.

8. The display device of claim 7, wherein the guide

member comprises:

a beam support loop arranged on the second side block;
and

a flexible beam arranged to penetrate the beam support
loop and connect the plurality of guide blocks.

9. The display device of claim 7, wherein one of the first
side blocks adjacent to each other comprises a first convex
portion protruding outward the one end thereof, another of
the first side blocks adjacent to each other comprises a first
concave portion recessed inward the one end thereof.

10. The display device of claim 9, wherein one of the
second side blocks adjacent to each other comprises a
second convex portion protruding outward the one end
thereof, another one of the second side blocks adjacent to
each other comprises a second concave portion recessed
inward the one end thereof.

11. The display device of claim 10, wherein the guide
member further comprises a damper member arranged
between a contact surface between the first concave portion
and the first convex portion or between the second concave
portion and the second convex portion to absorb shocks,

wherein the damper member comprises:

a first damper arranged on the first concave portion or the
first convex portion and having a damper hole formed
to be penetrated by the wire; and

a second damper arranged on the second concave portion
or the second convex portion.

12. The display device of claim 8, wherein the guide

member comprises:

an end block configured to support the other end of the
flexible shaft;

an end shaft hole formed in the end block to be penetrated
by the other end of the flexible shaft;

an end wire hole formed in the end block and coupled to
an end of the wire; and

an end bracket formed on the end block and coupled to
one end of the flexible beam.

13. The display device of claim 12, wherein the guide

member further comprises a guide rail arranged on the rear
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surface of the panel frame and configured to guide a move-
ment direction of the end block.

14. The display device of claim 13, wherein the guide rail
comprises:

a rail body;

a guide groove formed in a recessed form on the rail to

receive the end block; and

a guide wall formed to protrude from the sides of the
guide groove on the rail body and guide the movement
of the end block.

15. The display device of claim 8, wherein the support

member comprises:

a fixed plate connected to the rear surface of the panel
frame;

a line groove formed in the fixed plate in a direction of
arrangement of the flexible shaft to receive the wire;
and

a fixing block arranged on the fixed plate and coupled to
the one end of the flexible shaft.

16. The display device of claim 15, wherein the driving

unit comprises:

a gear unit arranged on the rear surface of the panel frame
and connected to the shaft assembly; and

a lever connected to the gear unit via a lever shaft,

wherein the gear unit is driven by rotating the lever.

17. The display device of claim 16, wherein the gear unit
comprises:

a lever gear connected to the lever shaft and having gear

teeth formed on a part of a peripheral surface thereof;

a first gear arranged adjacent to the lever gear and
configured to mesh with the lever gear in response to
rotation of the lever gear;

a linear gear arranged along a length direction of the
flexible beam; and

a second rear connected to the first gear via a gear shaft
meshed with the linear gear.

18. The display device of claim 17, wherein the gear unit
further comprises a link piece connecting the second gear
and the wire.

19. The display device of claim 17, further comprising a
stand connected to the panel frame and placed on a sup-
porting surface,

wherein the driving unit comprises:

a first lever groove formed on the stand to receive the
lever in response to the lever rotating for the flexible
shaft to be in a straight shape; and

a second lever groove formed on the stand to receive the
lever in response to the lever rotating for the flexible
shaft to be curved.

20. The display device of claim 17, wherein the flexible
support is arranged in pairs in both directions of the panel
frame with respect to the fixed plate on which a pair of fixing
blocks are arranged to be spaced apart to support one end of
the pair of flexible shafts, respectively, and the second gear
is arranged in pairs between the pair of the fixing blocks and
connected each to each of the pair of the first gears meshed
with the lever gear.



