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Description

Title of Invention: DISPILAY APPARATUS
Technical Field

The present disclosure relates to a display apparatus.

Background Art

Display apparatuses are apparatuses that output images or moving pictures through
an image output device.

In recently, liquid crystal display televisions (LCD TVs) using a liquid crystal panel
or plasma display panel televisions (PDP TVs) using a plasma discharge, which are
capable of performing various functions, are commercially available. In detail, such an
LED TV does not include a separate transparent plate on a front surface of a display
module. However, such a PDP TV includes a transparent plate on a front surface of a
display module to shield electromagnetic waves or prevent noise from occurring.

Related art TVs generally have a structure in which a circumference of a display
module is surrounded by a cabinet. As a result, it may give a feeling that an area of a
screen on which images are displayed is less than an actual area of a front surface of a

display apparatus.
Disclosure of Invention

Technical Problem

Embodiments provide a front surface structure of a display apparatus in which it
gives an impression that a ratio of an area of an image output screen to an area of a
front surface of the display apparatus increases than an actual ratio, and an outer ap-
pearance of the display apparatus looks elegant.

Solution to Problem

In one embodiment, a display apparatus includes: a display module on which an
image is outputted; a front panel attached to a front surface of the display module, at
least upper end of the front panel being bent backwardly and a circumference of the
front panel being exposed; and a fixing bracket disposed on a back surface of a bent
portion of the front panel.

In another embodiment, a display apparatus includes: display module on which an
image is outputted; a front panel formed of a transparent material, the front panel being
attached to a front surface of the display module; a fixing bracket coupled to a back
surface of the front panel to allow the display module to be fixed to the back surface of
the front panel; a decoration frame fixed to a back surface of the fixing bracket, a
portion of an upper end of the decoration frame being exposed; a support frame

supporting an edge of a back surface of the display module; and a back cover covering
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the display module on the back surface of the front panel in a state where a cir-
cumference of the front panel is exposed to the outside.
Advantageous Effects of Invention

In the display apparatus according to the embodiments, since a cabinet structure sur-
rounding the circumference of the display module is not required, the outer appearance
of the product can be elegantly designed.

Also, since the cabinet structure is removed, it can give an impression that the screen
of the display apparatus increases in size than an actual size.

Also, since a portion of the circumference of the front surface of the display
apparatus is bent backwardly, it can give an impression that the display apparatus
increases in size when compared to a display apparatus having a flat front surface.
Brief Description of Drawings

FIG. 1 is an exploded perspective view of a display apparatus according to an em-
bodiment.

FIG. 2 is a side sectional view of the display apparatus.

FIG. 3 is a sectional view illustrating an upper end and a lower end of a front panel
according to an embodiment.

FIG. 4 is a bottom perspective view of a fixing bracket constituting the display
apparatus according to an embodiment.

FIG. 5 is a front perspective view of a decoration frame constituting the display
apparatus according to an embodiment.

FIG. 6 is a bottom perspective view of the decoration frame.

FIG. 7 is an exploded perspective view of a display apparatus according to another
embodiment.

Mode for the Invention

Reference will now be made in detail to the embodiments of the present disclosure,
examples of which are illustrated in the accompanying drawings. The spirit and scope
of the present disclosure, however, shall not be construed as being limited to em-
bodiments provided herein. Rather, it will be apparent that other embodiments that fall
within the spirit and scope of the present disclosure may easily be derived through
adding, modifying, and deleting elements herein.

FIG. 1 is an exploded perspective view of a display apparatus according to an em-
bodiment, and FIG. 2 is a side sectional view of the display apparatus.

Referring to FIGS. 1 and 2, a display apparatus 10 according to an embodiment
includes a display module 15, a front panel 12, a laminating film 11, a fixing bracket
13, a decoration frame 14, a support frame 16, and a back cover 17. An image is

outputted on the display module 15. The front panel 12 is formed of a transparent
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material and disposed on a front surface of the display module 15. The laminating film
11 is attached to a front surface of the front panel 12. The fixing bracket 13 allows the
display module 15 to be fixed to a back surface of front panel 12. The decoration frame
14 is seated on a top surface of the fixing bracket 13 to decorate a circumference of a
top surface of the display apparatus 10. The support frame 16 supports the display
module 15 to mount the display module 15 on the back surface of the front panel 12
without shaking of the display module 15. The back cover 17 is disposed on the back
surface of the front panel 12 to cover the display module 15.

In detail, the laminating film 11 is attached to the front surface of the front panel 12
to prevent the front surface of the front panel 12 from being scratched. Thus, the
laminating film 11 may be formed of a material having scratch resistance. A black-
colored printed surface 111 is disposed on a circumference of the laminating film 11.
The fixing bracket 13 and the support frame 16, which are coupled to the back surface
of the front panel 12 are not exposed to the outside by the printed surface 111.

Also, the printed surface 111 has the same color as or substantially similar to the
display module 15 in a state where the display module 15 is opened. Thus, an entire
surface of the front panel 12 may be recognized as a screen of the display module 15 in
the state where the display module 15 is opened. In other words, luminosity of the
printed surface 111 may be equal to or somewhat less than that of an image output
region of the display module 15 in a state where the display module 15 is turned off.
Thus, the printed surface 111 has the same color as or a black color darker than that of
the display module 15 in the state where the display module 15 is turned off. As a
result, it may give an impression that an image output screen increases in size than an
actual size. Here, the laminating film 11 is not separately attached, and the printed
surface 111 may be printed on the front or back surface of the front panel 12.

The front panel 12 includes a transparent plate formed of a polycarbonate (PC)
material and manufactured using an injection compression molding. The injection
compression molding is a method in which a melted resin is filled into a molding space
opened by a size corresponding to that of an ejection stroke while maintaining a lower
clamping force, and then the resin is recompressed using the clamping force or a core
within a mold. The injection compression molding has an injection filling pressure of
about 100 kg/cm? to about 250 kg/cm?. On the other hand, a general injection com-
pression molding has an injection filling pressure of about 300 kg/cm? to about 800 kg/
cm?. That is, when injected, the injection filling pressure may significantly decrease,
and a flow directing and a residual stress of an article may be relieved to obtain a
uniform article due to the injection compression molding. In addition, since a gas is ef-
fectively exhausted, it may prevent the gas from being carbonized by poor gas exhaust,

and weldlines and contraction may be reduced. Also, a wall thickness of the article
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may decrease, but a strength of the article may increase when compared to an article
manufactured using the general injection compression molding.

The front panel 12 according to an embodiment includes an upper end having a shape
bent with a predetermined curvature. Since the upper end of the front panel 12 is bent
backwardly, it may give an impression that a front surface of the display apparatus
increases in size than an actual size.

Also, the fixing bracket 13 is attached to the back surface of the front panel 12. The
fixing bracket 13 is fixed to the back surface of the front panel 12 using an adhesive
18. In detail, the fixing bracket 13 is attached to a rear side of the bent surface of the
front panel 12. The decoration frame 14 is coupled to the back surface of the fixing
bracket 13. An upper end of the decoration frame is exposed to the outside. The
decoration frame 14 has a specific color to decorate the circumference of the upper end
of the display apparatus 10 with the specific color. For example, when the decoration
frame 14 is plated with a gold color, the circumference of the upper end of the display
apparatus 10 is decorated with a gold band to realize an elegant product. Although the
fixing bracket 13 is disposed on only the upper end of the front panel 12 in the
drawings, the fixing bracket 13 may be disposed on a lower end and lateral ends of the
front panel 12. Also, both lateral ends of the decoration frame 14 may extend by a
length corresponding to that of the front panel 12 (See a decoration frame of FIG. 7).
That is, the circumferences of the upper surface and the lateral surfaces of the display
apparatus 10 may be decorated with a specific color by the decoration frame 14.

Also, the front surface of the display module 15 is closely attached to the back
surface of the front panel 12, and the upper and lower ends of the display module 15
are supported by the support frame 16. The display module 15 may be a liquid crystal
display (LCD) module. In detail, the support frame 16 and the decoration frame 14 are
integrally coupled to the back surface of the fixing bracket 13 by a coupling member.
As shown in FIG. 2, the coupling member passes through the support frame 16 and the
decoration frame 14 and is inserted into the fixing bracket 13 in a state where the
decoration frame 14 and the support frame 16 are sequentially seated on the back
surface of the fixing bracket 13. Thus, the display module 15 may be firmly fixed to
the back surface of the front panel 12.

The back cover 17 covers and protects the display module 15. At least portion of a
circumference of a front surface of the back cover 17 is closely attached to a rear
surface of the decoration frame 14. Particularly, the circumference of a front upper side
of the back cover 17 is closely attached to a rear end of the decoration frame 14 to
expose the upper end of the decoration frame 14 to the outside. Thus, since the back
cover 17 does not directly contact the front panel 12 or cover the circumference of the

front panel 12, the area of the front surface of the display apparatus 10 does not
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decrease. Thus, it may give the impression that the screen of the display apparatus
increases in size than an actual size.

FIG. 3 is a sectional view illustrating an upper end and a lower end of a front panel
according to an embodiment.

Referring to FIG. 3, as above-described, the upper end of the front panel 12 is bent
backwardly at a predetermined curvature radius.

In detail, a bent portion 121 bent backwardly with a predetermined curvature p1 is
disposed on an upper portion of the front panel 12 contacting the upper end of the
display module 15. Thus, the bent portion 121 defines a portion of the upper surface of
the display apparatus 10 as well as enlarges the area of the front surface of the display
apparatus 10. The laminating film 11 is attached to the front surface of the front panel
12.

A portion of a lower side of the front panel 12 has a sectional shape having a
thickness gradually decreasing toward the lower end thereof. That is to say, a variable
portion 122 in which the front surface of the front panel 12 is rounded with a prede-
termined curvature p2 is disposed so that the front panel 12 has a thickness gradually
decreasing from a position upwardly spaced a predetermined distance from the lower
end of the front panel 12 up to the lower end of the front panel 12.

As described above, the upper and lower ends of the front panel 12 are bent
backwardly to realize an elegant outer appearance of the product. Also, the back cover
17 may be minimally exposed to a user when viewed from a front side of the display
apparatus 10.

FIG. 4 is a bottom perspective view of a fixed bracket constituting the display
apparatus according to an embodiment.

Referring to FIG. 4, the fixing bracket 13 according to an embodiment is a fixing unit
that firmly fixes the display module 15 to the back surface of the front panel 12.

In detail, the fixing bracket 13 may include a plastic bracket formed of a acrylonitrile
butadiene styrene (ABS) copolymer. The fixing bracket 13 and the front panel 12 may
be firmly coupled to each other by the adhesive 18. The adhesive 18 has a high
adhesion force as well as a property that can firmly couple the front panel 12 formed of
the PC material to the fixing bracket 13 formed of the ABS copolymer.

In more detail, a recessed portion 131 on which the adhesive 18 is coated may be
defined in a front surface of the fixing bracket 13. The front surface of the fixing
bracket 13 may be bent with the same curvature as the bent portion 131 or inclined. A
coupling boss 132 in which the coupling member is inserted is disposed on a back
surface of the fixing bracket 13. A singular fixing bracket 13 having a length corre-
sponding to a horizontal length of the front panel 12 may be attached to the back
surface of the front panel 12. Alternatively, a plurality of fixing bracket 13 spaced from
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each other and having a length less than the horizontal length of the front panel 12 may
be attached on the back surface of the fixing bracket 13 in a horizontal direction. As
shown in FIG. 2, the coupling member sequentially passing through the support frame
16 and the decoration frame 14 is inserted into the coupling boss 132.

FIG. 5 is a front perspective view of a decoration frame constituting the display
apparatus according to an embodiment, and FIG. 6 is a bottom perspective view of the
decoration frame.

Referring to FIGS. 5 and 6, the decoration frame 14 according to an embodiment
includes a head part 141 and a coupling part 142 bent at a lower end of the head part
141 and extending from the lower end of the head part 141, thereby being seated on the
back surface of the fixing bracket 13.

In detail, the head part 141 is attached to the back surface of an upper side of the bent
portion 121 of the front panel 12. A plurality of coupling holes 144 through which the
coupling member passes is defined in the coupling part 142. An exposed surface 143 is
disposed on an upper end of the head part 141 and exposed to the outside after the
display apparatus 10 is completely assembled. The at least exposed surface 143 is
printed or plated with a specific color for decorating to decorate the upper surface of
the display apparatus 10.

As described above, the coupling part 142 is seated on the back surface of the fixing
bracket 13, and the support frame 16 is seated on the back surface of the coupling part
142. The coupling member such as a screw sequentially passes through the support
frame 16 and the coupling holes 114, and then is inserted into the coupling boss 132 of
the fixing bracket 13. Thus, the display module 15 is fixed to the back surface of the
front panel 12 without shaking due to the support frame 16.

FIG. 7 is an exploded perspective view of a display apparatus according to another
embodiment.

Another embodiment illustrated in FIG. 7 is similar to the previously described em-
bodiment of FIG. 1.

Referring to FIG. 7, a display apparatus 10 according to this embodiment is char-
acterized in that a laminating film 11 having a printed surface 111 is removed and the
printed surface 111 is coated on a front or back surface of the front panel 12.

Also, both lateral ends of a decoration frame 14 extend by a length corresponding to
those of lateral surfaces of the front panel 12 to decorate upper and lateral surfaces of
the display apparatus 10 with a specific color. Since other parts have the same structure
as the previously described embodiment, their detailed descriptions will be omitted.

Although various embodiments are proposed, the sprit of the present disclosure is not
limited to the proposed embodiments, and a person of ordinary skill in the art would

easily propose other embodiments that come within the spirit of the present invention
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by adding, modifying, and deleting elements, which will be also included in the present

disclosure.
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Claims
A display apparatus comprising:
a display module on which an image is outputted;
a front panel attached to a front surface of the display module, at least
upper end of the front panel being bent backwardly and a cir-
cumference of the front panel being exposed; and
a fixing bracket disposed on a back surface of a bent portion of the
front panel.
The display apparatus according to claim 1, further comprising a back
cover covering the display module on the back surface of the front
panel.
The display apparatus according to claim 1, further comprising a
decoration frame fixed to a rear side of the fixing bracket and extending
along an upper end of the front panel, wherein at least a portion of the
decoration frame is exposed to the outside.
The display apparatus according to claim 3, wherein both lateral ends
of the decoration frame extend downwardly along lateral surfaces of
the bent portion of the front panel.
The display apparatus according to claim 1, further comprising a
laminating film attached to a front surface of the front panel.
The display apparatus according to claim 5, wherein the laminating
film has an opaque circumference to prevent the fixing bracket from
being exposed.
The display apparatus according to claim 5, wherein the laminating
film has a circumference printed with a color equal or substantially
similar to that of the display module in a state where the display
module is opened.
The display apparatus according to claim 1, wherein a portion of a front
surface of the front panel is rounded to have a thickness gradually de-
creasing toward a lower end of the front panel.
The display apparatus according to claim 1, wherein the fixing bracket
is coupled to the back surface of the front panel by an adhesive.
The display apparatus according to claim 9, wherein the fixing bracket
is formed of a acrylonitrile butadiene styrene (ABS) copolymer, and the
front panel is formed of a polycarbonate (PC) material.
The display apparatus according to claim 1, wherein the front panel

comprises a plastic plate formed of a transparent material and manu-
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factured by an injection compression molding.

The display apparatus according to claim 1, further comprising an
opaque printed surface surrounding a front or back surface of the front
panel,

wherein luminosity of the printed surface is less than that of an image
output region of the display module in a state where the display module
is turned off.

A display apparatus comprising:

a display module on which an image is outputted;

a front panel formed of a transparent material, the front panel being
attached to a front surface of the display module;

a fixing bracket coupled to a back surface of the front panel to allow
the display module to be fixed to the back surface of the front panel;

a decoration frame fixed to a back surface of the fixing bracket, a
portion of an upper end of the decoration frame being exposed;

a support frame supporting an edge of a back surface of the display
module; and

a back cover covering the display module on the back surface of the
front panel in a state where a circumference of the front panel is
exposed to the outside.

The display apparatus according to claim 13, wherein the support frame
and the decoration frame are integrally coupled to the back surface of
the fixing bracket by a coupling member.

The display apparatus according to claim 14, wherein the coupling
member sequentially passes through the support frame and the
decoration frame and is inserted into the back surface of the fixing
bracket.

The display apparatus according to claim 14, wherein the decoration
frame comprises:

a head part of which a front surface is closely attached to the back
surface of the front panel and a portion of an upper end is exposed; and
a coupling part bent at and extending from the lower end of the head
part, thereby being seated on the back surface of the fixing bracket.
The display apparatus according to claim 16, wherein a lateral end of
the decoration frame extends along a lateral surface of the front panel
up to a lower end of the front panel.

The display apparatus according to claim 16, wherein the support frame

has one portion supporting the back surface of the display module and
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the other portion seated on the coupling part.

The display apparatus according to claim 13, wherein a recessed
portion in which an adhesive is received is defined in a front surface of
the fixing bracket, and a coupling boss in which a coupling member
passing through the support frame and the decoration frame is inserted
is disposed on the back surface of the fixing bracket.

The display apparatus according to claim 13, wherein a film is attached
to a front surface of the front panel, only a circumference of the film
being opaquely processed,

and wherein the fixing bracket and the decoration frame are disposed in
an opaque region of the film.

The display apparatus according to claim 13, wherein the display
module comprises a liquid crystal display module.

The display apparatus according to claim 13, wherein an opaque
printed surface is formed on the circumference of a front surface or the
back surface of the front panel, and luminosity of the printed surface is

equal to or less than that of the display module.
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