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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] Embodiments of the present general inventive
concept relate to an outdoor display apparatus.

2. Description of the Related Art

[0002] An outdoor display apparatus is an apparatus
disposed outside a building to display an image. An ex-
ample of an outdoor display apparatus includes a sign-
board.

[0003] Generally, an outdoor display apparatus in-
cludes a housing, a transparent member disposed at one
side of the housing, and a display panel disposed inside
the transparent member to display an image. Recently,
an outdoor display apparatus using a liquid crystal dis-
play panel as a display panel has been used.

SUMMARY OF THE INVENTION

[0004] The presentgeneral inventive concept provides
an outdoor display apparatus that improves visibility of
an image displayed on a liquid crystal display panel and
prevents the liquid crystal display panel from deteriorat-
ing.

[0005] Additional aspects and advantages of the
present general inventive concept will be set forth in part
in the description which follows and, in part, will be obvi-
ous from the description, or may be learned by practice
of the general inventive concept.

[0006] The foregoingand/or other features and utilities
of the present general inventive concept are achieved by
providing an outdoor display apparatus according to
claim 1. Further preferred developments are defined in
the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] These and/or other aspects and advantages of
the present general inventive concept will become ap-
parent and more readily appreciated from the following
description taken in conjunction with the accompanying
drawings of which:

FIG. 1 is a perspective view illustrating an outdoor
display apparatus ;

FIG. 2 is a sectional view illustrating an outdoor dis-
play apparatus ; and

FIG. 3 is an enlarged view of a portion A of FIG. 2
to illustrate an example of a transparent member of
an outdoor display apparatus according to the em-
bodiment of the present general inventive concept.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0008] Reference will now be made in detail to exam-
ples and the embodiment of the presentgeneral inventive
concept, examples of which are illustrated in the accom-
panying drawings, wherein like reference numerals refer
to the like elements throughout. The examples and the
embodiment are described below in order to explain the
present general inventive concept while referring to the
figures.

[0009] As illustrated in FIGS. 1 and 2, an outdoor dis-
play apparatus includes a housing 10 forming an external
appearance of the outdoor display apparatus, the hous-
ing 10 having an opening 10a formed at a front portion
thereof, a transparent member 20 formed of a transpar-
ent material and disposed in the opening 10a, and a dis-
play unit, for example, a liquid crystal display panel mod-
ule 30 disposed in the housing 10 to generate an image.
The display unit may be another type of a display panel
module to generate or display an image on a screen of
a display panel. The outdoor display apparatus may be
a display apparatus disposed in an outside environmen-
tal area, that is, a non-air controlled area , a low temper-
ature area, a high humid area, and so on.

[0010] The housing 10 is formed in a shape of a hex-
ahedral box or a box-like shape. The opening 10a is pro-
vided at an upper part of the front portion of the housing
10.

[0011] The transparent member 20 is formed of a
transparent material to have a high strength, like rein-
forced glass. The transparent member 20 may be dis-
posed at the upper part of the front portion of the housing
10 so that the transparent member 20 corresponds to
the liquid crystal display panel module 30 disposed in the
housing 10. An image is generated by and/or displayed
on the liquid crystal display panel module 30 and then is
viewed from an outside of the housing 10 through the
transparent member 20. The housing may have a cou-
pling element 10a to connect the transparent member 20
to the housing 10. The coupling element may be formed
at an area to define the opening of the housing 10.
[0012] The liquid crystal display panel module 30 may
be disposed at an upper part of the housing 10 there-
within. The liquid crystal display panel module 30 may
include a liquid crystal display panel 31 to display an im-
age and a backlight unit 32 disposed at a rear portion of
the liquid crystal display panel 31 to irradiate light to the
liquid crystal display panel 31. A circuit 33 is disposed at
the rear portion of the liquid crystal display panel module
30 to control operations of the liquid crystal display panel
31 and the backlight unit 32. The liquid crystal display
panel 31 of the liquid crystal display panel module 30 is
spaced-apart from the transparent member 20 by a dis-
tance to define a gap, through which air flows.

[0013] A screen of the liquid crystal display panel 31
of the liquid crystal display panel module 30 may be dis-
posed parallel to a major surface of the transparent mem-
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ber 20. Inthis case, the distance between the transparent
member 20 and the liquid crystal display panel 31 of the
liquid crystal display panel module 30 may be constant.
However, it is possible that the transparent member 20
can form an angle with a screen of the liquid crystal dis-
play panel 31 of the liquid crystal display panel module
30. In this case, the distance between the transparent
member 20 and the liquid crystal display panel 31 of the
liquid crystal display panel module 30 may not be con-
stant but may be variable according to a distance from a
bottom the housing 10 or according to a distance from a
side of the housing 10.

[0014] Adirecttype backlight unit, having alightsource
disposed at the rear of the liquid crystal display panel 31,
to directly irradiate light to the liquid crystal display panel
31 or an edge type backlight unit, having a light source
disposed at the edge of the liquid crystal display panel
31, to disperse light through a light guide plate and indi-
rectly irradiate light to the liquid crystal display panel 31
may be used as the backlight unit 32. In this example, a
direct type backlight unitis used as the backlight unit 32.
[0015] The circuit 33 includes a drive unit 33a to drive
the liquid crystal display panel 31 and the backlight unit
32, a signal processing unit 33b to receive an external
signal and display an image according to the external
signal on the liquid crystal display panel 31, and a power
supply unit 33c connected to an external power source
to convert power received from the external power source
and distribute the converted power to the drive unit 33a
and the signal processing unit 33b.

[0016] Itis also possible that the signal processing unit
33b may have an image reproducing unit (not illustrated)
to generate a signal to correspond to an image to be
displayed on the liquid crystal display panel 31. It is also
possible that the signal processing unit 33b may have a
terminal (not illustrated) to be connected to an external
device to receive a signal to correspond to the image to
be displayed on the liquid crystal display panel 31. The
signal processing unit 33b may have a controller to proc-
ess the signal to drive the drive unit and also control the
power supply unit 33c according to a state of the signal
corresponding to the image.

[0017] Since the outdoor display apparatus is installed
in an outdoor space, the liquid crystal display panel 31
is heated by sunlight reaching the liquid crystal display
panel 31 through the transparent panel 20. In this case,
the liquid crystal display panel 31 may deteriorate or a
performance thereof is lowered. The sunlight or other
light may be directly or indirectly reached to the liquid
crystal display panel 31 through the transparent panel
20 to affect the performance of the liquid crystal display
panel module 30.

[0018] In this example, the outdoor display apparatus
may include an air circulation device 40 to circulate ex-
ternal air in the housing 10 to maintain an internal tem-
perature of the housing 10 within a predetermined tem-
perature range. To this end, the housing 10 is provided
at a lower part of the rear thereof with an inlet port 10b,

10

15

20

25

30

35

40

45

50

55

through which air is introduced into the housing 10 and
at an upper part of the rear portion thereof with an outlet
port 10c, through which air having being circulated in the
housing 10 is discharged from the housing 10.

[0019] Inside the inlet port 10b is disposed a first filter
11 to filter a foreign material contained in air introduced
through the inlet port 10b. Inside the outlet port 10c is
disposed a second filter 12 to filter out foreign material
contained in air discharged through the outlet port 10c.
[0020] Between the air circulation device 40 and the
firstfilter 11 is disposed a heater 13 to heat air introduced
through the inlet port 10b, thereby preventing the liquid
crystal display panel 31 from being frozen at a low tem-
perature, for example, a temperature in winter. The heat-
er 13 may be selectively, manually, and/or automatically
activated to raise the temperature of the inside of the
housing 10 according to an environmental condition of a
sensor (not illustrated), a manipulation of a switch (not
illustrated) formed on the housing, and/or a command to
operate the heater 13, respectively.

[0021] The air circulation device 40 includes a blowing
fan 41 to disposed at the lower part of the housing 10
inside the housing 10 to generate a suction force and a
blowing force through a rotation thereof, a drive motor
42 to generate a rotational force to rotate the blowing fan
41, and a guide duct 43, in which the blowing fan 41 is
disposed, to guide air suctioned into the blowing fan 41
and air discharged from the blowing fan 41. Accordingly,
external air is introduced into the housing 10 through the
inlet port 10b, is circulated in the housing 10, and is dis-
charged from the housing 10 through the outlet port 10c.
[0022] In this example, the blowing fan 41 may be a
centrifugal fan, for example, to receive air in an axial di-
rection and discharge the received airin aradial direction.
[0023] The guide duct 43 includes a suction port 43a
provided in the axial direction of the blowing fan 41 so
that air introduced through the inlet port 10b of the hous-
ing 10 is suctioned into the blowing fan 41 through the
suction port 43a, and discharge ports 43b and 43c dis-
posed outside the blowing fan 41 in the radial direction
of the blowing fan 41 so that air discharged from the blow-
ing fan 41 is supplied to the liquid crystal display panel
module 30 through the discharge ports 43b and 43c.
[0024] In this example, the air circulation device 40
cools the liquid crystal display panel 31 heated by sunlight
and removes heat generated from the circuit 33.

[0025] The air circulation device 40 may distribute the
air discharged from the blowing fan 41 such that a first
portion of the air is supplied to the gap between the liquid
crystal display panel 31 and the transparent member 20
and a second portion of the air is supplied to a second
gap where the circuit 33 is disposed so as to simultane-
ously cool the liquid crystal display panel 31 and the cir-
cuit 33.The air circulate device 40 may include a divider
structure (not illustrated) to define or form the discharge
ports 43b and 43c to direct the air supplied from the blow-
ing fan 41 to one or both of the gap and the second gap.
[0026] To this end, the discharge ports 43b and 43c
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include a first discharge port 43b to discharge the first
portion of the air discharged from the blowing fan 41 to
the gap between the transparent member 20 and the
liquid crystal display panel 31 and a second discharge
port 43c to discharge the second portion of the air dis-
charged from the blowing fan 41 to the circuit 33. Accord-
ingly, the first portion of the air discharged from the blow-
ing fan 41 passes through the gap between the transpar-
ent member 20 and the liquid crystal display panel 31
through the first discharge port 43b to cool the liquid crys-
tal display panel 31 and is discharged through the outlet
port 10c, thereby preventing deterioration of the liquid
crystal display panel 31, and the second portion of the
air discharged from the blowing fan 41 is supplied to the
second gap corresponding to the circuit 33 through the
second discharge port 43c to cool the circuit 33 and is
discharged through the outlet port 10c, thereby prevent-
ing overheating of the circuit 33. That is, the liquid crystal
display panel 31 and the circuit 33 may be simultaneously
cooled by the air circulation device 40.

[0027] In the outdoor display apparatus, deterioration
of the liquid crystal display panel 31 via interaction with
sunlight is prevented. In this example, the first portion
may be, for example, 70 % of the air discharged from the
blowing fan 41 to be supplied to the gap between the
transparentmember 20 and the liquid crystal display pan-
el 31 through the first discharge port 43b, and the second
portion may be, for example, 30 % of the air discharged
from the blowing fan 41 to be supplied to the second gap
corresponding to the rear portion of the liquid crystal dis-
play panel 31, i.e., the backlight unit 32 and the circuit
33, through the second discharge port 43c.

[0028] In this example, the first discharge port 43b and
the second discharge port 43c are designed so that 70
% ofthe air discharged from the blowing fan 41 is supplied
to the gap between the transparent member 20 and the
liquid crystal display panel 31 through the first discharge
port 43b and 30 % of the air discharged from the blowing
fan 41 is supplied to the circuit 33 through the second
discharge port 43c. When sufficient air is not supplied to
the gap between the transparent member 20 and the
liquid crystal display panel 31 due to flow resistance, an
auxiliary blowing fan (not illustrated) may be disposed in
the first discharge port 43b.

[0029] The outdoor display apparatus may have a sen-
sor (not illustrated) to detect at least one of an inside
temperature and an outside temperature and a controller
(not illustrated) to control the heater 13 and/or the air
circulation device 40. The sensor (not illustrated) may be
disposed on the housing 10 or an inside of the housing
10. The controller (not illustrated) may be disposed in the
air circulation device 40 or may be embodied in the circuit
33 of the liquid crystal display panel module 30 such that
the circuit 33 of the liquid crystal display panel 31 can
control the liquid crystal display panel 31 and the air cir-
culation device 40. The controller (not illustrated) may
control the heater 13 according to the detected temper-
ature. It is possible that the controller may control the
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heater 13 according to a command included in the signal
received at the circuit 33 from an external device.
[0030] The outdoor display apparatus may perform a
heating mode to operate the heater 13 and an air circu-
lating mode to operate the motor 42 and the blowing fan
41. The air circulating mode may not include the heating
mode.

[0031] Itis possible that the outdoor display apparatus
may include a sensor (notillustrated) to detect a humidity
at an inside of the housing 10 and/or an outside of the
housing 10 such that the heating mode and/or the air
circulating mode can be performed according to the de-
tected humidity and/or the detected temperature. When
humidity is high, vapor condensation may be formed on
the transparent member 20 or the liquid crystal display
panel module 30. In this case, the water or vapor con-
densation may be removed from the transparent member
20 and/or the liquid crystal display panel module 30 or
from the gap and/or the second gap by selectively per-
forming the heating mode and/or the air circulating mode.
[0032] When sunlight is reached the liquid crystal dis-
play panel 31 through the transparent member 20, is re-
flected by the liquid crystal display panel 31, and/or is
transmitted back to the outside thereof, contrast of an
image displayed on the liquid crystal display panel 31
may be lowered.

[0033] In the embodiment, as illustrated in FIG. 3, an
optical film is disposed between the transparent 20 and
the liquid crystal display panel 31 to prevent contrast of
the image displayed on the liquid crystal display panel
31 from being lowered. The optical film may include a
polarizing film 21 having the same optical axis as the
image displayed on the liquid crystal display panel 31
and a 1/4 wavelength plate 22 to convert the optical axis
of the image displayed on the liquid crystal display panel
31 intocircular polarized light. Itis possible that the optical
film may change a first characteristic of the light into a
second characteristic.

[0034] The polarizing film 21 and the 1/4 wavelength
plate 22 are sequentially disposed in an advancing di-
rection of the light. In this embodiment, the polarizing film
21 and the 1/4 wavelength plate 22 are sequentially dis-
posed on or inside the transparent member 20. That is,
the polarizing film 21 is disposed inside the transparent
member 20, and the 1/4 wavelength plate 22 is disposed
inside the polarizing film 21. Also, the polarizing film 21
and the 1/4 wavelength plate 22 have a surface area
equal to or greater than that of an effective display area
of the liquid crystal display panel 31 and equal to or less
than that of the transparent member 20 to efficiently block
transmission and/or reflection of light in the effective dis-
play area of the liquid crystal display panel 31.

[0035] The polarizing film 21 transmits only a specific
optical axis component of the polarized light and absorbs
the remainder of the polarized light. The 1/4 wavelength
plate 22 may have an optical axis with an inclination of
45 degrees to the optical axis of the polarizing film 21.
[0036] The polarizing film 21 and the 1/4 wavelength
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plate 22 are operated as follows. In the following descrip-
tion, it is assumed that the optical axis of the polarizing
film 21 is a Y axis, and the optical axis perpendicular to
the optical axis of the polarizing film 21 is an X axis for
convenience of description.

[0037] When sunlight is incident upon the transparent
member 20 of the outdoor display apparatus, a portion
of the sunlight is reflected by the transparent member
20, and the remaining portion of the sunlight is transmit-
ted through the transparent member 20 and is incident
upon the polarizing film 21. The polarizing film 21 trans-
mits only Y-axis polarized light corresponding to the op-
tical axis of the polarizing film 21, i.e., the Y axis, and
absorbs the remainder of the polarized light. The polar-
ized light, having passed through the polarizing film 21,
is incidentupon a front portion of the 1/4 wavelength plate
22 and is converted into circular polarized light while
passing through the 1/4 wavelength plate 22.

[0038] The circular polarized light, having passed
through the 1/4 wavelength plate 22, is reflected by the
liquid crystal display panel 31 and is incident upon the
rear of the 1/4 wavelength plate 22. While passing
through the 1/4 wavelength plate 22, the reflected light
is converted into X-axis polarized light perpendicular to
the optical axis of the polarizing film 21, i.e., the Y axis.
The X-axis polarized light is incident upon the polarizing
film 21. Since the optical axis of the polarizing film 21 is
the Y axis, the X-axis polarized light is not transmitted.
The X-axis polarized light may be absorbed by the po-
larizing film 21. Although sunlight passes through the
transparent member 20 and reaches the liquid crystal
display panel 31, light reflected by the liquid crystal dis-
play panel 31 is absorbed by the polarizing film 21, there-
by preventing the light from being transmitted to the out-
side thereof.

[0039] Consequently, contrast of an image displayed
on the liquid crystal display panel 31 is prevented from
being lowered by sunlight, thereby improving visibility of
an image displayed on the liquid crystal display panel 31.
[0040] Although  FIG 3illustrates only the polarizing film
21 and the 1/4 wavelength plate 22 are provided, the
present general inventive concept is not limited thereto.
In addition to the polarizing film 21 and the 1/4 wavelength
plate 22, a functional film may be attached to the front
and/or rear portions of the transparent member 20 or the
front portion of the liquid crystal display panel 31 to im-
prove visibility of an image displayed on the liquid crystal
display panel 31. The functional film may include an anti-
static film to restrain generation of static electricity, pre-
venting dust from sticking to the front of the transparent
member 20 or the liquid crystal display panel 31 and an
anti-reflection film disposed at the transparent member
20 or the liquid crystal display panel 31 to reduce reflec-
tion of light.

[0041] In this embodiment, the polarizing film 21 and
the 1/4 wavelength plate 22 are disposed inside the trans-
parent member 20, to which, however, embodiments of
the present general inventive concept are not limited.
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When the polarizing film 21 and the 1/4 wavelength plate
22 may be disposed at the front portion of the liquid crystal
display panel 31 or when the polarizing film 21 and the
1/4 wavelength plate 22 may be disposed in the gap be-
tween transparent member 20 and the liquid crystal dis-
play panel 31, the polarizing film 21 and the 1/4 wave-
length plate 22 may be spaced apart from the transparent
member 20 and the liquid crystal display panel 31 to im-
prove the visibility and other factors of the image.
[0042] The transparent member 20 may have a first
area, the optical film may have a second area, and the
liquid crystal display panel 31 may have a third area to
display an image. The image displayed in the third area
of the liquid crystal display panel 31 may be transmitted
to an outside of the housing 10 through the second area
of the optical film and the first area of the transparent
member 20. Although the liquid crystal display panel 31
is spaced apart from the transparent member 20, the
image of the liquid crystal display panel 31 can be dis-
playedto aviewer ata predetermined viewing angle since
the first area is larger than the third area.

[0043] The sunlight may be transmitted through the
first area of the transparent member 20, the second area
of the optical film, and the third area of the liquid crystal
display panel 31. Since the liquid crystal display panel
31 is spaced apart from the transparent member 20, all
of the sunlight incident on the first area of the transparent
member 20 may not be transmitted to the optical film
and/or the liquid crystal display panel 31 depending on
anincident angle. As is apparent from the above descrip-
tion, air flows via the gap between the liquid crystal dis-
play panel and the transparent member and to the circuit
to prevent the liquid crystal display panel from deterio-
rating by sunlight and to prevent the circuit from being
overheated by sunlight or by an operation thereof, and
the optical film is disposed between the transparent
member and the liquid crystal display panel to prevent
contrast of an image displayed on the liquid crystal dis-
play panel from being lowered by sunlight, thereby im-
proving visibility of the image displayed on the liquid crys-
tal display panel.

[0044] It will be appreciated by those skilled in the art
that changes may be made in the embodiment without
departing from the principles the general inventive con-
cept, the scope of which is defined in the appended
claims.

Claims
1. An outdoor display apparatus comprising:

a housing (10) having an opening (10a) formed
at a front portion thereof, an inlet port (10b)
through which air is introduced, and an outlet
port (10c) through which air is discharged;

a transparent member (20) disposed in the
opening (10a);
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a liquid crystal display panel module (30) dis-
posed in the housing, spaced apart from the
transparent member (20) to define a gap there-
between, and provided with a liquid crystal dis-
play panel (31) at a front side thereof to display
an image;

a circuit (33) disposed at a rear portion of the
liquid crystal display panel module (30) and
spaced apart from the rear portion of the housing
(10) to defined a second gap;

an optical film disposed inside the transparent
member at a position corresponding to the liquid
crystal display panel (31) of the liquid crystal dis-
play panel module; and

an air circulation device (40) to distribute air in-
troduced through the inlet port (10b) so that the
distributed air passes through the gap between
the transparent member (20) and the liquid crys-
tal display panel (31) and through the circuit and
is discharged through the outlet port (10c); char-
acterised in that the air circulation device (40)
includes a blowing fan (41) and a divider struc-
ture to define or form a first and a second dis-
charge port (43b, 43c) to direct air supplied from
the blowing fan (41) to either or both of the gap
and the second gap.

Apparatus as claimed in claim 1, wherein the optical
film comprises a polarizing film (21) having the same
optical axis as light of an image displayed on the
liquid crystal display panel (31) and a ¥4 wavelength
plate (22) to convert an optical axis of an image dis-
played on the liquid crystal display panel (31) into
circular polarized light.

Apparatus as claimed in claim 2, wherein the polar-
izing film (21) and the % wavelength plate (22) are
sequentially disposed in an advancing direction of
the light entering the housing.

Apparatus as claimed in claim 2, wherein the polar-
izing film (21) and the % wavelength plate (22) are
sequentially disposed on or inside the transparent
member (20).

Apparatus as claimedin any of the claims 2-4, where-
in the ¥ wavelength plate (22) has an optical axis
with an inclination of 45 degrees to the optical axis
of the polarizing film (21).

Apparatus as claimedin any of the claims 2-5, where-
in the polarizing film (21) and % wavelength plate
(22) are arranged relative to the liquid crystal display
panel (31) so as to have the polarizing film (21) ab-
sorb light reflected by the liquid crystal display panel
31.

Apparatus as claimed in any of the preceding claims,
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10.

1.

12.

wherein the polarizing film (21) has a surface area
equal to or greater than that of an effective display
area of the liquid crystal display panel (31) and equal
to or less than that of the transparent member (20).

The outdoor display apparatus according to any of
the preceding claims, wherein the polarizing film (21)
and the 1/4 wavelength plate (22) have a surface
area equal to or greater than that of an effective dis-
play area of the liquid crystal display panel (31) and
equal to or less than that of the transparent member
(20).

The outdoor display apparatus according to any of
the preceding claims, further comprising:

an anti-static film disposed at the transparent
member (20) and/or the liquid crystal display
panel (31) to restrain generation of static elec-
tricity.

The outdoor display apparatus according to any of
the preceding claims, further comprising:

an anti-reflection film disposed at the transpar-
entmember and/or the liquid crystal display pan-
el to reduce reflection of light.

The outdoor display apparatus according to any of
the preceding claims, wherein

the liquid crystal display panel module further com-
prises a backlight unit disposed to irradiate light to
the liquid crystal display panel, and

the circuit comprises a drive unit to drive the liquid
crystal display panel and the backlight unit, a signal
processing unit to receive an external signal on the
liquid crystal display panel and to control the liquid
crystal display panel to display the image corre-
sponding to the external signal, and a power supply
unit to convert and distribute external power to the
drive unit and the signal processing unit.

The outdoor display apparatus according to any of
the preceding claims, wherein

the air circulation device is disposed at a lower part
of the housing,

the inlet portis provided at the lower part of the hous-
ing, and

the outlet port is provided at an upper part of the
housing; and/or

wherein the air introduced through the inlet port is
distributed so that a first portion of the air passes
through the gap between the transparent member
and the liquid crystal display panel and is discharged
through the outlet port and so that a second portion
ofthe air passes through the circuitand is discharged
through the outlet port.
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The outdoor display apparatus according to any of
the preceding claims, wherein the air circulation de-
vice comprises a drive motor to rotate the blowing
fan, and a guide duct, in which the blowing fan is
disposed, having the first discharge port to guide a
first portion of air discharged from the blowing fan to
the gap between the transparent member and the
liquid crystal display panel, wherein the guide duct
comprises the second discharge port to guide a sec-
ond portion of the air discharged from the blowing
fan to the circuit.

The outdoor display apparatus according to claim
12, wherein the first portion of the air guided by the
firstdischarge portis about 70 % of the air discharged
from the blowing fan, and the second portion of the
air guided by the second discharge port is about 30
% of the air discharged from the blowing fan.

The outdoor display apparatus according to any of
the preceding claims, further comprising:

a first filter disposed inside the inlet port to re-
move dust from air introduced through the inlet
port; and

a second filter disposed inside the outlet port to
remove dust from air discharged through the
outlet port.

Patentanspriiche

1.

Anzeigevorrichtung zur Verwendung im Freien, die
umfasst:

ein Gehause (10) mit einer Offnung (10a), die
an einem vorderen Abschnitt davon ausgeformt
ist, einen Einlassanschluss (10b), durch den
Luft eingelassen wird, und einen Auslassan-
schluss (10c¢), durch den Luft ausgelassen wird;
ein transparentes Element (20), das in der Off-
nung (10a) angeordnet ist;

ein in dem Gehause angeordnetes Fllssigkris-
tallanzeigefeldmodul (30), das von dem trans-
parenten Element (20) beabstandet ist, um eine
Licke dazwischen zu definieren, und das mit
einem Flussigkristallanzeigefeld (31) an einer
Vorderseite davon ausgestattet ist, um ein Bild
anzuzeigen;

eine Schaltung (33), die an einem hinteren Ab-
schnitt des Flissigkristallanzeigefeldmoduls
(30) angeordnet ist und von dem hinteren Ab-
schnitt des Gehauses (10) beabstandet ist, um
eine zweite Licke zu definieren;

einen optischen Film, der im Inneren des trans-
parenten Elements an einer Position, die mit
dem Flissigkristallanzeigefeld (31) des Flussig-
kristallanzeigefeldmoduls korrespondiert, an-
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geordnet ist;

und

eine Luftzirkulationseinrichtung (40), um die
durch den Einlassanschluss (10b) eingelassene
Luft zu verteilen, so dass die verteilte Luft durch
die Liicke zwischendem transparenten Element
(20) und dem Flussigkristallanzeigefeld (31) so-
wie durch die Schaltung zirkuliert und durch den
Auslassanschluss (10c) ausgelassen wird;
dadurch gekennzeichnet, dass

die Luftzirkulationseinrichtung (40) umfasst: ei-
nen Lifter (41) und eine Unterteilungsstruktur,
um eine erste und eine zweite AusstoR6ffnung
(43b, 43c) zu definieren oder zu formen, um die
von dem Lufter (41) zugefihrte Luft an die erste
und/oder die zweite Llcke zu leiten.

Vorrichtung gemaf Anspruch 1, wobei der optische
Film umfasst: einen Polarisationsfiim (21), der die
gleiche optische Achse wie das Licht eines auf dem
Flussigkristallanzeigefeld (31) angezeigten Bildes
aufweist, und eine Viertelwellenlangenplatte (22),
um eine optische Achse eines auf dem Flissigkris-
tallanzeigefeld (31) angezeigten Bildes in zirkular
polarisiertes Licht umzuwandeln.

Vorrichtung gemaR Anspruch 2, wobei der Polarisa-
tionsfilm (21) und die Viertelwellenldngenplatte (22)
in Reihe in einer Vorwartsrichtung des in das Ge-
hause eindringenden Lichts angeordnet sind.

Vorrichtung gemaR Anspruch 2, wobei der Polarisa-
tionsfilm (21) und die Viertelwellenldngenplatte (22)
in Reihe an dem oder im Inneren des transparenten
Elements (20) angeordnet sind.

Vorrichtung geman einem der Anspriiche 2 bis 4,
wobei die Viertelwellenldngenplatte (22) eine opti-
sche Achse mit einer Neigung von 45 Grad zu der
optischen Achse des Polarisationsfilms (21) auf-
weist.

Vorrichtung gemaR einem der Anspriiche 2 bis 5,
wobei der Polarisationsfilm (21) und die Viertelwel-
lenldngenplatte (22) derart in Relation zu dem Flis-
sigkristallanzeigefeld (31) ausgerichtet sind, dass
der Polarisationsfilm (21) von dem Fllssigkristallan-
zeigefeld (31) reflektiertes Licht absorbiert.

Vorrichtung gemaR einem der vorangegangenen
Anspriiche, wobei der Polarisationsfilm (21) einen
Oberflachenbereich aufweist, der genauso grof wie
oder groRer als ein effektiver Anzeigebereich des
Flussigkristallanzeigefelds (31) und genauso grof3
wie oder kleiner als der des transparenten Elements
(20) ist.

Anzeigevorrichtung zur Verwendung im Freien ge-
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maf einem der vorangegangenen Anspriiche, wo-
bei der Polarisationsfilm (21) und die Viertelwellen-
langenplatte (22) einen Oberflachenbereich aufwei-
sen, der genauso grof3 wie oder grof3er als ein ef-
fektiver Anzeigebereich des Flissigkristallanzeige-
felds (31) und genauso grof® wie oder kleiner als der
des transparenten Elements (20) ist.

Anzeigevorrichtung zur Verwendung im Freien ge-
mafk einem der vorangegangenen Anspriiche, wo-
bei die Vorrichtung weiterhin umfasst:

einen antistatischen Film, der an dem transpa-
renten Element (20) und/oder an dem FlUssig-
kristallanzeigefeld (31) angeordnet ist, um eine
Erzeugung von statischer Aufladung zu verhin-
dern.

Anzeigevorrichtung zur Verwendung im Freien ge-
maf einem der vorangegangenen Anspriiche, wo-
bei die Vorrichtung weiterhin umfasst:

einen entspiegelnden Film, der an dem trans-
parenten Element und/oder an dem FlUssigkris-
tallanzeigefeld angeordnet ist, um Lichtreflexio-
nen zu verringern.

Anzeigevorrichtung zur Verwendung im Freien ge-
maf einem der vorangegangenen Anspriiche, wo-
bei:

das Fliussigkristallanzeigefeldmodul weiterhin
eine Hintergrundbeleuchtungseinheit umfasst,
die dazu angeordnet ist, Licht an das Flussig-
kristallanzeigefeld abzustrahlen, und

die Schaltung umfasst: eine Antriebseinheit, um
das Flussigkristallanzeigefeld und die Hinter-
grundbeleuchtungseinheit zu betreiben, eine Si-
gnalverarbeitungseinheit, um ein externes Sig-
nal auf dem Flissigkristallanzeigefeld zu emp-
fangen und das Flissigkristallanzeigefeld derart
zu steuern, dass es das mitdem externen Signal
korrespondierende Bild anzeigt, sowie eine
Stromversorgungseinheit, um externen Strom
umzuwandeln und an die Antriebseinheit und
die Signalverarbeitungseinheit zu verteilen.

Anzeigevorrichtung zur Verwendung im Freien ge-
maf einem der vorangegangenen Anspriiche, wo-
bei:

die Luftzirkulationseinrichtung an einem unte-
ren Teil des Gehauses angeordnet ist,

der Einlassanschluss an dem unteren Teil des
Gehauses angeordnet ist, und

der Auslassanschluss an einem oberen Teil des
Gehauses angeordnet ist; und/oder die durch
den Einlassanschluss eingelassene Luft derart
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15.

verteilt wird, dass ein erster Teil der Luft durch
die Liicke zwischendem transparenten Element
und dem Flussigkristallanzeigefeld zirkuliert
und durch den Auslassanschluss ausgelassen
wird, und dass ein zweiter Teil der Luft durch die
Schaltung zirkuliert und durch den Auslassan-
schluss ausgelassen wird.

Anzeigevorrichtung zur Verwendung im Freien ge-
mal einem der vorangegangenen Anspriiche, wo-
bei die Luftzirkulationseinrichtung umfasst: einen
Antriebsmotor, um den Lifter zu drehen, und einen
Luftleitkanal, in dem der Liifter angeordnet ist, wobei
der Luftleitkanal die erste AusstoR6ffnung umfasst,
um einen ersten Teil der Luft, die von dem Lufter
ausgelassenwird, zuder Liicke zwischen dem trans-
parenten Element und dem Flissigkristallanzeige-
feld leiten, und wobei der Luftleitkanal die zweite
AusstoR6ffnung umfasst, um einen zweiten Teil der
Luft, die von dem Lifter ausgelassen wird, zu der
Schaltung zu leiten.

Anzeigevorrichtung zur Verwendung im Freien ge-
maf Anspruch 12, wobei es sich bei dem ersten Teil
der Luft, der von der ersten AusstoR&ffnung geleitet
wird, um etwa 70 % der von dem Lufter ausgelasse-
nen Luft handelt, und es sich bei dem zweiten Teil
der Luft, der von der zweiten AusstoR6ffnung geleitet
wird, um etwa 30 % der von dem Lufter ausgelasse-
nen Luft handelt.

Anzeigevorrichtung zur Verwendung im Freien ge-
mal einem der vorangegangenen Anspriiche, wo-
bei die Vorrichtung weiterhin umfasst:

einen ersten Filter, der im Inneren des Einlass-
anschlusses angeordnet ist, um Staub aus der
durch den Einlassanschluss eingelassenen Luft
zu entfernen; und

einen zweiten Filter, der im Inneren des Auslas-
sanschlusses angeordnet ist, um Staub aus der
durch den Auslassanschluss ausgelassenen
Luft zu entfernen.

Revendications

1.

Appareil d’affichage extérieur comprenant :

un boftier (10) présentant une ouverture (10a)
constituée sur une partie avant de celui-ci, un
orifice d’entrée (10b) par lequel de I'air est intro-
duit, et un orifice de sortie (10c) par lequel de
I’air est évacué,

un élément transparent (20) disposé dans
I'ouverture (10a),

un module d’écran a cristaux liquides (30) dis-
posé dans le boitier, a I’écart de I'élément trans-
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parent (20) en définissant un espace entre eux,
et pourvu d’un écran a cristaux liquides (31) sur
une face avant de celui-ci pour I'affichage d’'une
image,

un circuit (33) disposé sur une partie arriére du
module d’écran a cristaux liquides (30) et a
I'écart de la partie arriere du boitier (10) en dé-
finissant un second espace,

un film optique disposé a l'intérieur de I'élément
transparent en un emplacement correspondant
a l'écran a cristaux liquides (31) du module
d’écran a cristaux liquides, et

un dispositif de circulation d’air (40) destiné a
distribuer I'air introduit par I'orifice d’entrée (10b)
pour que l'air distribué traverse I'espace existant
entre I'élément transparent (20) et I'écran a cris-
taux liquides (31) et traverse le circuit pour étre
évacué par l'orifice de sortie (10c) ;
caractérisé en ce que

le dispositif de circulation d’air (40) comporte un
ventilateur soufflant (41) et une structure sépa-
ratrice pour définir ou former un premier et un
second orifice d’évacuation (43b, 43c) visant a
diriger I'air fourni par le ventilateur soufflant (41)
vers I'espace et/ou le second espace.

Appareil selon la revendication 1, dans lequel le film
optique comprend un film polarisateur (21) présen-
tantle méme axe optique que lalumiere d’'une image
affichée sur I'écran a cristaux liquides (31) et une
lame quart d’'onde (22) destinée a transformer I'axe
optique d’'une image affichée sur I'écran a cristaux
liquides (31) en une lumiére a polarisation circulaire.

Appareil selon la revendication 2, dans lequel le film
polarisateur (21) et la lame quart d’onde (22) sont
disposés successivement dans le sens d’avancée
de la lumiére pénétrant dans le boitier.

Appareil selon la revendication 2, dans lequel le film
polarisateur (21) et la lame quart d’onde (22) sont
disposés successivementsurou al'intérieur de I'élé-
ment transparent (20).

Appareil selon I'une quelconque des revendications
2 a4, dans lequellalame quart d'onde (22) présente
un axe optique possédant une inclinaison de 45 de-
grés par rapport a I'axe optique du film polarisateur
(21).

Appareil selon I'une quelconque des revendications
2 a 5, dans lequel le film polarisateur (21) et la lame
quart d’onde (22) sont agencés par rapport a I'écran
a cristaux liquides (31) de maniére que le film pola-
risateur (21) absorbe la lumiére réfléchie par I'écran
a cristaux liquides (31).

Appareil selon I'une quelconque des revendications
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10.

1.

12.

précédentes, dans lequel le film polarisateur (21)
présente une superficie égale ou supérieure a celle
de la surface d’affichage effective de I'écran a cris-
taux liquides (31) et égale ou inférieure a celle de
I’élément transparent (20).

Appareil d’affichage extérieur selon 'une quelcon-
que des revendications précédentes, dans lequel le
film polarisateur (21) et la lame quart d’'onde (22)
présententune superficie égale ou supérieure acelle
de la surface d’affichage effective de I'écran a cris-
taux liquides (31) et égale ou inférieure a celle de
I’élément transparent (20).

Appareil d’affichage extérieur selon 'une quelcon-
que des revendications précédentes, comprenant
en outre :

un film antistatique disposé sur I'élément trans-
parent (20) et/ou I'écran a cristaux liquides (31)
pour limiter la production d’électricité statique.

Appareil d’affichage extérieur selon 'une quelcon-
que des revendications précédentes, comprenant
en outre :

un film antiréfléchissant disposé sur I'élément
transparent et/ou I'écran a cristaux liquides pour
réduire la réflexion de la lumiére.

Appareil d’affichage extérieur selon 'une quelcon-
que des revendications précédentes, dans lequel :

le module d’écran a cristaux liquides comprend
en outre une unité de rétroéclairage disposée
pour diffuser de la lumiére vers I'écran a cristaux
liquides, et

le circuit comprend une unité de pilotage desti-
née a piloter I'écran a cristaux liquides et I'unité
de rétroéclairage, une unité de traitement de si-
gnaux destinée a recevoir un signal externe sur
I’écran a cristaux liquides et a commander a
I’écran a cristaux liquides d’afficher I'image cor-
respondant au signal externe, et une unité d’ali-
mentation destinée a transformer et a distribuer
del’énergie externe auprés del'unité de pilotage
et de I'unité de traitement de signaux.

Appareil d’affichage extérieur selon 'une quelcon-
que des revendications précédentes, dans lequel :

le dispositif de circulation d’air est disposé sur
une partie inférieure du boitier,

I'orifice d’entrée est prévu dans la partie infé-
rieure du boftier, et

I'orifice de sortie est prévu dans une partie su-
périeure du boitier, et/ou

I’air introduit par I'orifice d’entrée est distribué
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pour qu’une premiére partie de l'air traverse I'es-
pace existant entre I'élément transparent et
I'écran a cristaux liquides et soit évacuée par
I'orifice de sortie, et pour qu’une seconde partie
de l'air traverse le circuit et soit évacuée par I'ori-
fice de sortie.

Appareil d’affichage extérieur selon 'une quelcon-
que des revendications précédentes, dans lequel le
dispositif de circulation d’air comprend un moteur
d’entrainement destiné a faire tourner le ventilateur
soufflant, et un conduit de guidage dans lequel est
disposé le ventilateur soufflant et présentant le pre-
mier orifice d’évacuation destiné a guider une pre-
miere partie de 'air évacué par le ventilateur souf-
flant vers I'espace existant entre I'élément transpa-
rent et I'écran a cristaux liquides,

le conduit de guidage comprenant le second orifice
d’évacuation destiné a guider une seconde partie de
I'air évacué par le ventilateur soufflant vers le circuit.

Appareil d’affichage extérieur selon la revendication
12, dans lequel la premiére partie de I'air guidée par
le premier orifice d’évacuation constitue environ 70
% de l'air évacué par le ventilateur soufflant, et la
seconde partie de I'air guidée par le second orifice
d’évacuation constitue environ 30 % de I'air évacué
par le ventilateur soufflant.

Appareil d’affichage extérieur selon I'une quelcon-
que des revendications précédentes, comprenant
en outre :

un premier filtre disposé a I'intérieur de I'orifice
d’entrée afin d’éliminer la poussiére de I'air in-
troduit par l'orifice d’entrée, et

un second filtre disposé a l'intérieur de l'orifice
de sortie afin d’éliminer la poussiére de 'air éva-
cué par l'orifice de sortie.

10

15

20

25

30

35

40

45

50

55

10

18






EP 2 482 123 B1

FIG. 2

10a—_] -~
i
1
g 10¢
4]
s &1
S 51
1
30\\» N
o 33
§ ~33b
20\ /]\ g
@]
{41
I ][4 N | —10
g <1
§ z 32
8 [c]
A | |
\E/ &
@]
1
§ -
43b M 7
| 43
p N 10h
| S 11
e
L/
[/
41 43 1

12



EP 2 482 123 B1

FIG. 3

/
.

/
/)
\\\\/f\\

NN NN

/
/
>
\\

™ — T

13

/

/
AN



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A
RAAN
IPCH %S

CPCH¥S

L 5ER

HAh A TF 30k

ShEREELE

BEG®F)

FAEREKE

EP2482123B1 NI (»&E)B
EP2012152428 RiEH
ZEdaTHAatt

ZEHTHERLE

SAMSUNG ELECTRONICS CO. , LTD.

CHO JIN HYUN

CHO, JIN HYUN

GO02F1/1335 G02F1/13363 HO5K7/20 GO2F1/1333

patsnap

2017-05-03

2012-01-25

G02F1/133385 G02F1/133308 G02F1/133502 G02F1/133528 G02F1/13363 G02F2001/133331
G02F2001/133531 G02F2001/133541 G02F2001/133562 G02F2001/133638 G02F2202/22 HO5K7

/20972

1020110010313 2011-02-01 KR

EP2482123A3
EP2482123A2

Espacenet

—TPRARTEE , @FEEFD (10a) R (10) , ABQ (10b)

MEO (10c) , REEF OFRHERAEHE (20) , HEE REMRER
(30) ) REEFMAA , FE5RES RERERSFER G 4E BT LT
CATZRAFEKER , #SEFAHRERERFIHEEE RS L RER
(31) UEFRESK , REERSEL TEREREIBMH B (33) |, RE
EBEAIM (20 ) RSB RERE (21,22) , N TERRERERENES
ETRERNMHYERRNESBEAREE (40) , AFrEEZAOS]
AMZER | EE5RNZSELERMETERE TRZEN ERHE
SEEAEHEE. BHO, XFESFELERIRES (21 ) F1/4RER
(22) , TR LEX LLEH TS KRR,

10

20— ||

FIG. 1



https://share-analytics.zhihuiya.com/view/975a6cc1-aee3-4469-8b8f-83d44f8e3dc8
https://worldwide.espacenet.com/patent/search/family/045655232/publication/EP2482123B1?q=EP2482123B1

