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(57) ABSTRACT

The present invention provides a curved liquid crystal display
device, which includes a backlight module (1), a mold frame
(3) mounted on the backlight module (1), a liquid crystal
panel (5) arranged on the mold frame (3), and a bezel (7) that
retains the liquid crystal panel (5) on the mold frame (3). The
backlight module (1) includes a curved backplane (11) and
optical components (13) arranged in the curved backplane
(11). The curved backplane (11) includes a bottom board
(111) and a bracing (9) mounted to the bottom board (111).
The bracing (9) includes a base (91), a pair of guide rails (93)
mounted to the base (91), a screw (95) rotatably mounted to
the base (91), and a pair of slide blocks (97) that are in
engagement with the screw (95) and slidable along the guide
rails (93). The bottom board (111) includes a pair of protru-
sions (113) formed a surface thereof that is in contact engage-
ment with the slide blocks (97) to correspond to the slide
blocks (97). The pair of slide blocks (97) are arranged to
respectively press against the pair of protrusions (113) so as to
cause deformation of the bottom board (111) to form the
curved backplane (11).
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CURVED LIQUID CRYSTAL DISPLAY
DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the field of liquid
crystal displaying, and in particular to a curved liquid crystal
display device.

[0003] 2. The Related Arts

[0004] Liquid crystal displays (LCDs) have a variety of
advantages, such as thin device body, low power consump-
tion, and being free of radiation, and are thus of wide appli-
cations, such as liquid crystal televisions, mobile phones,
personal digital assistants (PDAs), digital cameras, computer
monitors, and notebook computer screens.

[0005] A liquid crystal display generally comprises an
enclosure, a liquid crystal panel arranged in the enclosure,
and a backlight module mounted in the enclosure. The prin-
ciple of operation of the liquid crystal panel is that liquid
crystal molecules are arranged between two parallel glass
substrates and a plurality of vertical and horizontal tiny elec-
trical wires are arranged between the two glass substrates and
electricity is applied to control the liquid crystal molecules to
change direction in order to refract light emitting from the
backlight module to pass through a pixel structure formed on
the glass substrates to generate a color image. The backlight
modules can be classified in two types, namely a side-edge
backlight module and a direct backlight module, according to
the site where light gets incident. The direct backlight module
comprises a light source, such as a cold cathode fluorescent
lamp (CCFL) or a light-emitting diode (LED), which is
arranged at the backside of the liquid crystal panel and light is
homogenized by adiffusion plate to form a planar light source
supplied to the liquid crystal panel. The side-edge backlight
module comprises an LED light bar, serving as a backlight
source, which is arranged at an edge of a backplane to be
located rearward of one side of the liquid crystal panel. The
LED light bar emits light that enters a light guide plate (LGP)
through a light incident face at one side of the light guide plate
and is projected out of a light emergence face of the light
guide plate, after being reflected and diffused, to pass through
an optic film assembly so as to form a planar light source for
the liquid crystal panel.

[0006] Recently, with the progress of the liquid crystal dis-
playing technology, major manufacturers have marketed
curved liquid crystal displays, such as curved televisions, one
after another. Generally speaking, the curved liquid crystal
displays allow for the best viewing effect from edge to edge,
while a regular liquid crystal display has poor capability of
displaying at edges of a screen. The curved liquid crystal
displays have a screen that is entirely of a curved design to
provide a wide full-view image, allowing for the same visual
enjoyment at both the central portion and the circumferential
portion of the screen and also reducing distortion of off-axis
viewing for viewing at a short distance. Further, the curved
liquid crystal displays allow a viewer’s viewing distance to be
extended, achieving better experience of viewing. Thus, com-
pared to the regular liquid crystal displays, the curved liquid
crystal displays have advantages, including: (1) brand differ-
entiating, (2) wider viewable angle, and (3) reducing distor-
tion for short distance viewing.

[0007] The conventional ways of forming a curved liquid
crystal display generally include: (1) mounting a support rack
having a specific curve to a backplane to force the backplane
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to deform into a curve consistent with that of the rack; and (2)
directly forming a structure of a curved surface on the back-
plane. However, the curvature of a liquid crystal display
obtained with both of the two ways is fixed and no adjustment
is available to suit users’ need of watching, whereby the view
angle is subjected to undesired constraint and the structure is
relatively complicated, making the cost high.

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide a
curved liquid crystal display device, which allows for easy
and efficient switch and adjustment of the curvature of a
curved liquid crystal display device to enable users to obtain
different conditions of displaying during watching to suit
different needs so as to improve the appeal of products to the
market and make the structure simple and easy to make.
[0009] To achieve the above object, the present invention
provides a curved liquid crystal display device, which com-
prises a backlight module, a mold frame mounted on the
backlight module, a liquid crystal panel arranged on the mold
frame, and a bezel that retains the liquid crystal panel on the
mold frame. The backlight module comprises a curved back-
plane and optical components arranged in the curved back-
plane. The curved backplane comprises a bottom board and a
bracing mounted to the bottom board. The bracing comprises
a base, a pair of guide rails mounted to the base, a screw
rotatably mounted to the base, and a pair of slide blocks that
are in engagement with the screw and slidable along the guide
rails. The bottom board comprises a pair of protrusions
formed a surface thereof that is in contact engagement with
the slide blocks to correspond to the slide block. The pair of
slide blocks is arranged to respectively press against the pair
of protrusions so as to cause deformation of the bottom board
to form the curved backplane.

[0010] The curved backplane is made of a material having
an excellent property of elasticity.

[0011] The curved backplane is made of spring steel or
plastics.
[0012] The guide rails are made of a material of high stiff-

ness and having strength greater than strength of the curved
backplane.

[0013] The bracing comprises a pair of mounting pieces
arranged at a middle portion. The pair of mounting piece is
fixedly mounted to the bottom board.

[0014] The mounting pieces each comprise a mounting
section and a connection section connected to the mounting
section. The mounting section is planar and fixedly attached
by a bolt to a central portion of the bottom board. The con-
nection section is fixedly connected to the base or the guide
rails.

[0015] The pair of slide blocks is respectively set at oppo-
site sides of the mounting pieces. The pair of slide blocks is
arranged in opposite directions.

[0016] The pair of slide blocks is arranged to be symmetric
with respect to the mounting pieces. Each of the slide blocks
comprises a guide face that gradually presses against the
corresponding protrusion of the bottom board.

[0017] The pair of slide blocks gradually and respectively
presses against the pair of protrusions from inner sides of the
protrusions. The guide faces are curved surfaces or slope
surfaces that are arranged to face the protrusions.

[0018] Each of the guide rails has a cross section that is in
the form of an inverted L-shape and comprises a planar guide
section. The guide sections of the pair of guide rails oppose
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each other. The slide blocks comprise a pair of slide channels
formed therein to be respectively in sliding engagement with
the guide sections of the guide rails. Each of the slide blocks
comprises a threaded hole formed therein to mate the screw,
whereby rotation of the screw causes the pair of slide blocks
to slide in opposite directions.

[0019] The present invention also provides a curved liquid
crystal display device, which comprises a backlight module,
a mold frame mounted on the backlight module, a liquid
crystal panel arranged on the mold frame, and a bezel that
retains the liquid crystal panel on the mold frame, the back-
light module comprising a curved backplane and optical com-
ponents arranged in the curved backplane, the curved back-
plane comprising a bottom board and a bracing mounted to
the bottom board, the bracing comprising a base, a pair of
guide rails mounted to the base, a screw rotatably mounted to
the base, and a pair of slide blocks that are in engagement with
the screw and slidable along the guide rails, the bottom board
comprising a pair of protrusions formed a surface thereof that
is in contact engagement with the slide blocks to correspond
to the slide block, the pair of slide blocks being arranged to
respectively press against the pair of protrusions so as to cause
deformation of the bottom board to form the curved back-
plane;

[0020] wherein the curved backplane is made of a material
having an excellent property of elasticity;

[0021] wherein the curved backplane is made of spring
steel or plastics;

[0022] wherein the guide rails are made of a material of
high stiffness and having strength greater than strength of the
curved backplane;

[0023] wherein the bracing comprises a pair of mounting
pieces arranged at a middle portion, the pair of mounting
piece being fixedly mounted to the bottom board,

[0024] wherein the mounting pieces each comprise a
mounting section and a connection section connected to the
mounting section, the mounting section being planar and
fixedly attached by a bolt to a central portion of the bottom
board, the connection section being fixedly connected to the
base or the guide rails;

[0025] wherein the pair of slide blocks is respectively set at
opposite sides of the mounting pieces, the pair of slide blocks
being arranged in opposite directions;

[0026] wherein the pair of slide blocks is arranged to be
symmetric with respect to the mounting pieces, each of the
slide blocks comprising a guide face that gradually presses
against the corresponding protrusion of the bottom board;
[0027] wherein the pair of slide blocks gradually and
respectively presses against the pair of protrusions from inner
sides of the protrusions, the guide faces being curved surfaces
or slope surfaces that are arranged to face the protrusions; and
[0028] wherein each of the guide rails has a cross section
that is in the form of an inverted L-shape and comprises a
planar guide section, the guide sections of the pair of guide
rails opposing each other, the slide blocks comprising a pair
of slide channels formed therein to be respectively in sliding
engagement with the guide sections of the guide rails, each of
the slide blocks comprising a threaded hole formed therein to
mate the screw, whereby rotation of the screw causes the pair
of slide blocks to slide in opposite directions.

[0029] The efficacy of the present invention is that the
present invention provides a curved liquid crystal display
device, which comprises a bracing, which is made up of a
screw, guide rails, and a pair of slide blocks, mounted to a
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bottom board of a curved backplane and comprises a pair of
protrusions formed on the bottom board to correspond to the
pair of slide blocks, whereby through rotation of the screw to
drive the pair of slide blocks to press against or release the
corresponding protrusions, the bottom board of the curved
backplane is caused to change curvature thereof so as to
achieve easy and efficient adjustment of the curvature of the
curved liquid crystal display device, improve product appeal
to the market, and provide a simple structure for easy manu-
facture.

[0030] For better understanding of the features and techni-
cal contents of the present invention, reference will be made
to the following detailed description of the present invention
and the attached drawings. However, the drawings are pro-
vided for the purposes of reference and illustration and are not
intended to impose limitations to the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The technical solution, as well as other beneficial
advantages, of the present invention will be apparent from the
following detailed description of embodiments of the present
invention, with reference to the attached drawing. In the
drawing:

[0032] FIG. 1is an exploded view of a curved liquid crystal
display device according to the present invention;

[0033] FIG. 2 is a rear view of the curved liquid crystal
display device according to the present invention;

[0034] FIG. 3 is a cross-sectional view showing a curved
backplane of the curved liquid crystal display device of the
present invention in an un-curved condition;

[0035] FIG. 4 is a partial enlarged view showing a middle
portion of a bottom board and a bracing of the curved back-
plane of FIG. 3;

[0036] FIG. 5 is a cross-sectional view showing a curved
backplane of the curved liquid crystal display device of the
present invention in a curved condition,

[0037] FIG. 6 is a partial enlarged view showing a middle
portion of the bottom board and the bracing of the curved
backplane of FIG. 5;

[0038] FIG. 7 is a perspective view showing the bracing of
the curved liquid crystal display device according to the
present invention;

[0039] FIG. 8isaperspective view showing a slide block of
the curved liquid crystal display device according to the
present invention;

[0040] FIG. 9 is a cross-sectional view showing a slide rail
of the curved liquid crystal display device according to the
present invention; and

[0041] FIG. 10 is a perspective view showing the curved
liquid crystal display device according to the present inven-
tion in a condition of the curved backplane being in a curved
state.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0042] To further expound the technical solution adopted in
the present invention and the advantages thereof, a detailed
description is given to a preferred embodiment of the present
invention and the attached drawings.

[0043] Referring to FIGS. 1-10, the present invention pro-
vides a curved liquid crystal display device, which comprises
a backlight module 1, a mold frame 3 mounted on the back-
light module 1, a liquid crystal panel 5 arranged on the mold



US 2015/0346537 Al

frame 3, and a bezel 7 that retains the liquid crystal panel 5 on
the mold frame 3. The backlight module 1 comprises a curved
backplane 11 and optical components 13 arranged in the
curved backplane 11. The curved backplane 11 comprises a
bottom board 111 and a bracing 9 mounted to the bottom
board 111. The bracing 9 comprises a base 91, a pair of guide
rails 93 mounted to the base 91, a screw 95 rotatably mounted
to the base 91, and a pair of slide blocks 97 that are in
engagement with the screw 95 and slidable along the guide
rails 93. The bottom board 111 comprises a pair of protrusions
113 formed a surface thereof that is in contact engagement
with the slide blocks 97 to correspond to the slide blocks 97.
The pair of slide blocks 97 are arranged to respectively press
against the pair of protrusions 113 so as to cause deformation
of the bottom board 111 to form the curved backplane 11.
[0044] The curved backplane 11 is made of a material hav-
ing excellent property of elasticity and is preferably made of
spring steel or plastics, allowing for easy occurrence of elastic
deformation and restoration.

[0045] The guide rails 93 are made of a material having
great stiffness and having strength greater than the strength of
the curved backplane 11.

[0046] The pair of protrusions 113 are arranged to be sym-
metric with respect to a center of the bottom board 111. Each
of the protrusions 113 has a protruding height that is increased
from a side thereof close to the center of the bottom board
111, namely the inner side, to a side thereof away from the
center of the bottom board 111, namely the outer side.
[0047] The bracing 9 further comprises a pair of mounting
pieces 99 formed at a middle portion thereof. The pair of
mounting pieces 99 is fixedly mounted to the bottom board
111.

[0048] Specifically, the mounting pieces 99 each comprise
a mounting section 991 and a connection section 993 con-
nected to the mounting section 991. The mounting section
991 is planar and is fixedly attached by a bolt 20 to a central
portion of the bottom board 111. The connection section 993
is fixedly connected to the base 91 or the guide rails 93.
Further, the connection section 993 can be fixed connected to
the base 91 or the guide rails 93 by means of welding or
screwing.

[0049] The pair of slide blocks 97 is respectively set at
opposite sides of the mounting pieces 99 and is symmetric
with respect to the mounting pieces 99. It is particularly noted
that the pair of slide blocks 97 is arranged to be respectively
in opposite directions so that when the screw 95 is rotated, the
pair of slide blocks 97 moves in opposite directions along the
guide rails 93. Each of the slide blocks 97 comprises a guide
face 971. The guide face 971 is a curved surface or a slope
surface arranged to face the corresponding one of the protru-
sions 113. When the screw 95 is rotated, the pair of slide
blocks 97 are caused to slide along the guide rails 93 in
opposite directions and the guide faces 971 respectively and
gradually press the pair of protrusions 113 from the inner
sides of the protrusions 113 so as to force the bottom board
111 to curve.

[0050] Each of the guide rails 93 has a cross section in the
form of an inverted [-shape and comprises a planar guide
section 931. The guide sections 931 of the pair of guide rails
93 are arranged to oppose each other. The slide blocks 97 are
each provided with a pair of slide channels 973 that are
respectively set in sliding engagement with the guide sections
931 of the guide rails 93. Each of the slide blocks 97 com-
prises a threaded hole 975 formed therein to mate the screw
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95, whereby rotation of the screw 95 would cause the pair of
slide blocks 97 to slide in opposite directions.

[0051] The screw 95 can be rotated manually or can be
rotated automatically by being equipped with a power source
(not shown), such as an electrical motor or a hydraulic motor.
Preferably, the screw 95 is rotated automatically by being
equipped with a power source, such as an electrical motor or
a hydraulic motor.

[0052] InFIGS. 3 and 4, the curved backplane 11 is shown
in an un-curved condition and is thus in a planar form. Under
this condition, the curved liquid crystal display device may
serve as a flat panel liquid crystal display device. When the
power source is activated to drive the screw 95 to rotate, as
shown in FIGS. 5 and 6, the pair of slide blocks 97 that mates
the screw 95 is caused to slide along the guide rails 93 in
opposite directions to gradually approach the corresponding
pair of protrusions 113 formed on the bottom board 111 until
the guide faces 971 start to gradually press the corresponding
protrusions 113 from the inner sides of the pair of protrusions
113. Since the mounting sections 991 of the mounting pieces
99 are fixedly mounted by the bolts 20 to the central portion
of the bottom board 111 and since the guide rails 93 are made
of a material having stiffness and strength greater than those
of the material of the curved backplane 11, under the condi-
tion that the guide faces 971 press against the protrusions 113,
the bottom board 111 is caused to curve. The greater the
number of the turns that the screw 95 is rotated, the greater the
extent that the guide faces 971 press against the protrusions
113, and thus, the curvature of the bottom board 111 is made
greater. As shown in FIG. 10, other components of a curved
liquid crystal display device are arranged to show overall
curving in order to match the curving of the bottom board 111
of the curved backplane 11 and the curvature thereof varies
with the number of turns that the screw 95 is rotated, whereby
a user may conduct an easy and efficient adjustment of the
curvature of the curved liquid crystal display device to suit the
need for watching.

[0053] Similarly, by rotating the screw 95 in an opposite
direction, the pair of slide blocks 97 that mates the screw 95
is caused to slide along the guide rails 93 in opposite direc-
tions and gradually move away from the corresponding pair
of protrusions 113 formed on the bottom board 111, so that
the guide faces 971 gradually release the corresponding pro-
trusions 113 to thereby release the bottom board 111 and
reduce the curvature of the curved liquid crystal display
device to eventually reach a planar form.

[0054] Insummary, the present invention provides a curved
liquid crystal display device, which comprises a bracing,
which is made up of a screw, guide rails, and a pair of slide
blocks, mounted to a bottom board of a curved backplane and
comprises a pair of protrusions formed on the bottom board to
correspond to the pair of slide blocks, whereby through rota-
tion of the screw to drive the pair of slide blocks to press
against or release the corresponding protrusions, the bottom
board of the curved backplane is caused to change curvature
thereof so as to achieve easy and efficient adjustment of the
curvature of the curved liquid crystal display device, improve
product appeal to the market, and provide a simple structure
for easy manufacture.

[0055] Based on the description given above, those having
ordinary skills of the art may easily contemplate various
changes and modifications of the technical solution and tech-
nical ideas of the present invention and all these changes and
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modifications are considered within the protection scope of
right for the present invention.

What is claimed is:

1. A curved liquid crystal display device, comprising a
backlight module, a mold frame mounted on the backlight
module, a liquid crystal panel arranged on the mold frame,
and a bezel that retains the liquid crystal panel on the mold
frame, the backlight module comprising a curved backplane
and optical components arranged in the curved backplane, the
curved backplane comprising a bottom board and a bracing
mounted to the bottom board, the bracing comprising a base,
a pair of guide rails mounted to the base, a screw rotatably
mounted to the base, and a pair of slide blocks that are in
engagement with the screw and slidable along the guide rails,
the bottom board comprising a pair of protrusions formed a
surface thereof that is in contact engagement with the slide
blocks to correspond to the slide block, the pair of slide blocks
being arranged to respectively press against the pair of pro-
trusions so as to cause deformation of the bottom board to
form the curved backplane.

2. The curved liquid crystal display device as claimed in
claim 1, wherein the curved backplane is made of a material
having an excellent property of elasticity.

3. The curved liquid crystal display device as claimed in
claim 2, wherein the curved backplane is made of spring steel
or plastics.

4. The curved liquid crystal display device as claimed in
claim 1, wherein the guide rails are made of a material of high
stiffness and having strength greater than strength of the
curved backplane.

5. The curved liquid crystal display device as claimed in
claim 1, wherein the bracing comprises a pair of mounting
pieces arranged at a middle portion, the pair of mounting
piece being fixedly mounted to the bottom board.

6. The curved liquid crystal display device as claimed in
claim 5, wherein the mounting pieces each comprise a mount-
ing section and a connection section connected to the mount-
ing section, the mounting section being planar and fixedly
attached by a bolt to a central portion of the bottom board, the
connection section being fixedly connected to the base or the
guide rails.

7. The curved liquid crystal display device as claimed in
claim 5, wherein the pair of slide blocks is respectively set at
opposite sides of the mounting pieces, the pair of slide blocks
being arranged in opposite directions.

8. The curved liquid crystal display device as claimed in
claim 7, wherein the pair of slide blocks is arranged to be
symmetric with respect to the mounting pieces, each of the
slide blocks comprising a guide face that gradually presses
against the corresponding protrusion of the bottom board.

9. The curved liquid crystal display device as claimed in
claim 8, wherein the pair of slide blocks gradually and respec-
tively presses against the pair of protrusions from inner sides
of the protrusions, the guide faces being curved surfaces or
slope surfaces that are arranged to face the protrusions.

10. The curved liquid crystal display device as claimed in
claim 1, wherein each of the guide rails has a cross section that
is in the form of an inverted L-shape and comprises a planar
guide section, the guide sections of the pair of guide rails
opposing each other, the slide blocks comprising a pair of
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slide channels formed therein to be respectively in sliding
engagement with the guide sections of the guide rails, each of
the slide blocks comprising a threaded hole formed therein to
mate the screw, whereby rotation of the screw causes the pair
of slide blocks to slide in opposite directions.

11. A curved liquid crystal display device, comprising a
backlight module. a mold frame mounted on the backlight
module, a liquid crystal panel arranged on the mold frame,
and a bezel that retains the liquid crystal panel on the mold
frame, the backlight module comprising a curved backplane
and optical components arranged in the curved backplane, the
curved backplane comprising a bottom board and a bracing
mounted to the bottom board, the bracing comprising a base,
a pair of guide rails mounted to the base, a screw rotatably
mounted to the base, and a pair of slide blocks that are in
engagement with the screw and slidable along the guide rails,
the bottom board comprising a pair of protrusions formed a
surface thereof that is in contact engagement with the slide
blocks to correspond to the slide block, the pair of slide blocks
being arranged to respectively press against the pair of pro-
trusions so as to cause deformation of the bottom board to
form the curved backplane;

wherein the curved backplane is made of spring steel or

plastics;

wherein the guide rails are made of a material of high

stiffness and having strength greater than strength ofthe
curved backplane;

wherein the bracing comprises a pair of mounting pieces

arranged at a middle portion, the pair of mounting piece
being fixedly mounted to the bottom board;

wherein the mounting pieces each comprise a mounting

section and a connection section connected to the
mounting section, the mounting section being planar
and fixedly attached by a bolt to a central portion of the
bottom board, the connection section being fixedly con-
nected to the base or the guide rails;

wherein the pair of slide blocks is respectively set at oppo-

site sides of the mounting pieces, the pair of slide blocks
being arranged in opposite directions;

wherein the pair of slide blocks is arranged to be symmetric

with respect to the mounting pieces, each of the slide
blocks comprising a guide face that gradually presses
against the corresponding protrusion of the bottom
board;

wherein the pair of slide blocks gradually and respectively

presses against the pair of protrusions from inner sides
of the protrusions, the guide faces being curved surfaces
or slope surfaces that are arranged to face the protru-
sions; and

wherein each of the guide rails has a cross section that is in

the form of an inverted L-shape and comprises a planar
guide section, the guide sections of the pair of guide rails
opposing each other, the slide blocks comprising a pair
of slide channels formed therein to be respectively in
sliding engagement with the guide sections of the guide
rails, each of the slide blocks comprising a threaded hole
formed therein to mate the screw, whereby rotation of
the screw causes the pair of slide blocks to slide in
opposite directions.

* #* * #* #®
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