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CLAIMS

[Claims]

[Claim 1]A liquid crystal condensator of a liquid crystal projector characterized by comprising the following.
A liquid crystal panel.

A container of an encapsulated type which stored this liquid crystal panel and with which it filled up with a
refrigerant.

A fan which can provide in this container and circulates through ** and a refrigerant.

A thermoelectric-cooling unit using a Peltier effect which is provided by one side face of a container and
performs heat exchange with a refrigerant and the open air.
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1.This document has been translated by computer. So the translation may not
reflect the original precisely.

2.***% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed explanation of the device]

[0001]

[Industrial Application]

This design is related with the cooling system of the projection type display which used the liquid crystal
display panel.

[0002]

[Description of the Prior Art]

Temperature rise is caused, in order to absorb the part and to change to heat, when the light emitted from the
light source in the liquid crystal projector passes a polarizing plate and a liquid crystal panel.

thereby -- degradation of a polarizing plate and operation of a liquid crystal panel, or it breaks and
HRKAARKAKAKK 2GS,

[0003]

In order to prevent this, the air system which adopts in a housing the open air which is one of the prior arts is
used, but an air filter is needed in order to avoid that the garbage mixed with the open air in this case adheres
to a liquid crystal panel etc. Although mixing of a great portion of garbage is avoidable with this air filter,
microparticulate garbage, for example, smoke, dust, etc. of a cigarette, can hardly be caught, although based
also on the relation between the collection performance of an air filter, and pressure loss. Suction of the open
air becomes difficult, as a result, internal temperature rise is caused, and parts break, or the air filter to which
a great portion of garbage was made to adhere causes ignition.

[0004]

As measures against adhesion, such as smoke of such a cigarette, and dust, stir an internal gas with a
circulating fan by making the case of a liquid crystal projector into sealed structure, and. Radiate heat from the
cooling system which provided besides the case the heat which occurred with the light source via the
endothermic body and conductor which were provided to the light source periphery, or. Immersing [ (for
example, a JP H2 - 130542A), a liquid crystal panel, and a polarizing plate ]-in Paris Rex glass containers etc,
with which cooling fluid, such as ethylene glycol aqueous solution, was filled up idea ***¥*¥** (for example,
IP,63-67979,A, a JP H1 - 302386A). [0005]

As a cooling system of a liquid crystal panel, the cooling system by refrigerants, such as Freon and water, is
stuck to a liquid crystal panel, Circulate this refrigerant with a fluid pump, or compress with a compressor, and
radiate heat from a radiator, or. Space surrounded with (for example, JP,1-159684,A and the No. 1-314287
gazette), the liquid crystal panel, the condenser, and the radiator is filled up with the cooling fluid consisting of
ethylene glycol, glycerin, etc., Cool this radiator with a cooling fan (for example, JP,2-204682,A, the No. 91716
[ three to ] gazette), or, Attach to the side surface of the cooling container which sealed the liquid crystal panel
and the refrigerant, and it connects a plurality of liquid crystal display units [ **** / (for example, JP H1 -
92635U) / cooling this refrigerant by the electronic cooling element using a Peltier effect ] to air supply and an
exhaust duct, A heat pipe type heat exchanger and an air blower are provided to this air supply and the upper
and lower sides of an exhaust duct, and it considers cooling the liquid crystal panel of a liquid crystal display
unit (for example, JP,63-271490,A, the No. 271491 [ 63 to ] gazette).

[0006]

[Problem(s) to be Solved by the Device]

In order to solve each problem by the garbage of the liquid crystal projector which added the air filter in the
above-mentioned, the open air is not adopted to a housing but a liquid crystal projector with the condensator
which performs only a heat transfer is provided with the open air.

[0007]

[Means for solving problem]

Therefore, the container of the encapsulated type which stored a liquid crystal panel and this liquid crystal
panel and with which it filled up with the refrigerant in order that this design might achieve the above-
mentioned object, It has a thermoelectric-cooling unit using the Peltier effect which is provided by the fan
which is provided in this container and circulates through a refrigerant, and the one side face of a container,
and performs heat exchange with a refrigerant and the open air.

[0008]

[Working example]

Fig.1 and Fig.2 show the Example of the liquid crystal condensator in a liquid crystal projector.

In Fig.1, the refrigeration unit 9 which consists of the endothermic fin 3, the radiation fin 4, and the
thermoelectric-cooling unit 5 was attached to the box 10 which secured the optical path systems of light with
the condenser 1 and the polarizing plate 2. The medium 7 in a box is circulated with the fan 6, and after
making the heat which occurred in the liquid crystal panel 8 and the polarizing plate 2 transmit to the medium
7, the refrigeration unit 9 performs an endothermic and heat dissipation to outside.

Fig.2 is the figure at the time of seeing Fig.1 from a transverse plane.

[0009]

[Effect of the Device]

Since this design is a condensator which does not adopt the open air like the cooling system of the
conventional liquid crystal projector as described above, there are no worries about problems, such as loading
of the garbage of an air filter and mixing of microparticulate garbage.
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not
reflect the original precisely.

2.***% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

A [FIG. 1] It is an abbreviated cross sectional view showing the Example of this design.
A [FIG. 2] It is the abbreviated cross sectional view concerning Fig.1 seen from the transverse plane.
[Explanations of letters or numerals]

1 Condenser

2 Polarizing plate

3 Endothermic fin

4 Radiation fin

5 Electronic cooling element

6 Fan

7 Medium

8 Liquid crystal panel

9 Refrigeration unit

10 Box

11 Partition plate

CLOSE

Representative ¢

Representative dray

Previous Document  1/1
Previous Document  1/1  Next Document
[Translation done. ]
https://www4 j-platpat.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http://www4 j-platpat.inpit.go.jp/eng/translation/2017120706141...  12/6/2017

SEC et al. v. MRI
SEC Exhibit 1022.4783
IPR2023-00221



(9 BFESER (J P) a2 HEERHEAR W NERFR LB ANE S
EBATF6—2337

(43)AFAB  FRE6FE(199) 1 F14B

(51mt.CL° BIRE  FAERES F1 HERTER
GO2F 113 505 7348—2K
1133 580 Q—2K
GO03B 21116 Bl=ZK
GoapF g/00 844756
HO4N 574 9065—5C

FEWEF EREF HREOMI(z 2 B)

[RIVEH L F 22 R —42030 (TIWEA 000001937
BEBRA~LEL 7 | u= s ARREH
(223ERE Tk 45F(1992) 6 A18H AR A R R — T H 4 3245

(TOBRE MEE B
KR H KR —TH 4 245 H
FREF—LIL T | o=y AHEESHA

54 [BEOBH] AT 0 2 7 5 OWREHNE

(s7) (B8]

[BM] #ROPRTOU = H R0 ELT, 277 4
bR =& T 2GEROBSICI T 7 4 & -
IOEIEO LY, EFADRRERNSHY . R
SR, BAOLOFRRLLELOT, SR
NTUBOAEEFHCHHT 227 7 L —EHB
LU OL SRS B ARRET S,

[fEe] ELLDALEERLCLD, RDEERS
FERU AP HER A FNHHY, 77 L kDR
FNEDOEG LRI 5, KER5DEN, HR
AN ERFRAMCHC TS hics, Wiy SHEHr
EA. B#7 « LA BTFEHEFLV LIS |
TR ARSI A HEH T 5,

SEC et al. v. MRI
SEC Exhibit 1022.4784
IPR2023-00221



1
[ PsrEER AR DR )
[BREL] HRANE, COHER I ILEIH
L. Bl nie iR ng s, CoEso
R NAA, BonEEERT T s L, HRO—
Mg 3B Ah, Bl EObE L OBEHRAEITIIN N
LF 2R AH AL BTSNy b EARRART L
ARHHMLTRERTOV 2 V2 OHERSIE,
([T D E )
[[@1] =EROFHHE TTHREBEETH S,
[@2] B ifEbs, EimhsReBHEETHS,
[152mauEg)

[E@1]

\'}(_‘ﬁ
=
n T e

AW [z,

(2)

*

10

WO Lo -1 RN R WD =

EME6-2327

| LR
i
WA 4
a7 2
B HHRT
R
i
BRI
A b
0 A
1 itinaiE
[@2]
‘ 2}
77 e
AT
H i
141 A 4/ ""”12
I —_ -~
\..j \:,/

SEC et al. v. MRI

SEC Exhibit 1022.4785

[PR2023-00221



&) EME6-2327

[EENFELHH]
[0001]
[E% o filE 58]
REER, HRERRIMNEACAREREREENGNEBILMAT S,
[0002]
[ 1€ % D i)

WR7TP TV s FMEBWT, GEE D NS . RIGRR RS2
VESEBT AR, FO—HARITS N, BT bE 0, BELETRL{,
ZRIELY, BREOSLLHERSFVOBETINESZ VX, Thhtd o7
BAEELTL A,

[0003]

INEHFCADREEFFO— 2L AYEARCTY AR B5HRE
AVTwaA, ZoOBE, AREXRATE TINER R VLEFLHETLED
REHELD, T TAINF - RBETD, SOIT 74 MF—ILE WRE Y
NDTINR|AT ST LD TEDY., MERO T2, ALEEENFELERES
BI7 74 by OWMEREEENEXEOERECL LB EALHETS D
EHTERZV, SHE, KRBT TIBM/BISLLIT T4 MF— i, AADOE
BlFHEEL 2, E0ER, MEORELREYRIL, R0 Ihit, H2wid
RBAOBRE LR,

[0004]

ZOBLEEOBBRENNBIMFRLE LT, G IPV rF0r—A%E
FAmEE LT, PEIASTER 7y » THRAET2 B, BETRELASRE
o BLD AR R B E L SRR R A LTy — AR L HEEES B
B LA (ML, SRTE2-12054 2988 . W&ESURVE RGN
BXFL ) 3- LKEER SOSEESEE IR AN Ly 7 A5 2B
FRALCLBETOZEELORTVD (FAW, HRAKI-67979. 4
AF1-302386558%#)

[0005]
. ERSANDEHEBE LT, BERSR NI T LA YRk SO

SEC et al. v. MRI

SEC Exhibit 1022.4786

[PR2023-00221



) EME6-2327

LAEHEBYESSY., IOHRERERY T OERS LD, BHEETER
LTl Ll WAH, HFFAFE1-159684, 1—-214238
TELWR) L WRNATLEELL AL HEHRBCHI LB IS LY T
—AEFN ) YR ELRLBHHTRELT., TORRELSHT 7T
HLZ0 (B, SRAF2-204682, 3-9 1716503 . &~
FANEGRPBALCGHNESOMEERMAY., I0HRE LS oHEERTA

LABTHHEFTHEHLAY (W2, ERF1-926 35528 . Y
NERERLI Y FERERTHERY 7 FREBRLT, Z0RFRFHERY 7 +
DETEE — bovf PREBATWES EE A 2R, ERERLZ Y PO
INEGHTIZIEFEL0RTVE (FAE, FRAB62-271490. 6
3-271491824) ,

[00046]
[ZEHIFFEL &S L T558E])

Al ez T 74V P — 2N LAHER 7Y 2 7O ITILEZEAD
M ERRT a0, FHETEFRCTIY ART, ARE N, nBEZd LTS
FEEMFELOWR IOV e RMT S,

[0007]
[FRELRETZnDFE]

o, FESER, b BweERT 242010, FRIRLE, ZOHES
ANEIRAL, BEOoBBRFFRESRABRUNERE, tOBROPRRISR
VEOHBEERTL Ty R, BRO—AERET AR, BoBBEARED
BRI F 2 PWEERARALABTHA2 =y FEERALLOTHR

[00038]
(£ 5]

1, @2, ER70722 P AOHEKBANBENERATRELALOTSL2
HMikbwt, XL X1 EEHE2 ETHEOXRBRLBBLAMAL 0TS
T4 3 EEBT s ALETEHI Iy FERLRIEHNI v P o BT

SEC et al. v. MRI

SEC Exhibit 1022.4787

[PR2023-00221



& =T -2337
Foo HOBAETIE, 77 Y6 Lo THTMEE, FERHAFLIEFEREZILR
EL AR BETIIEES SR, By O LD, BRARINE~DR
BETEI,
M2, QIEFEFELRABEORHTED,
[0009]
[EEDHR]
PLERB L& 3 RERER, ROBER 70V 7 F0oHERO L 5
FEBHANRBZIEDSDWSHBZOT, 2774 by —OIFINETEIN, W
RO T2 R AL EOMBD.LCESR v,

SEC et al. v. MRI
SEC Exhibit 1022.4788
IPR2023-00221



Espacenet - Bibliographic data Page 1 of 1

LIGUID CRYSTAL DISPLAY DEVICE

Inventor(s): YAMADA NAOKI + (YAMADA NAOKI)

Applicant(s): SONY CORP + (SONY CORP)

Classification: - international:F21V8/00; GO2F1/1335; GO2F1/13357; GOSFS/00;
GO8F3/40; (IPC1-7): F21V8/00; GO2F1/1335;
GO9FY/00; GOOFS/40
- cooperative:
Application JP19950111905 19950510
number:

Priority number JP19950111905 19950510
(s):

Abstract of JPHOB308301 {A)

PURPOSE: To provide a liquid orysial display device which is small in size, is shortin
viewing distance, is light in weight and is preferably hardly affectad by reflection of
axternai light, ete. CONSTITUTION: A fiquid orystal display having opposed two faces
is Hustrated as the liquid crystal display device. The houid orystal display having the
opposed bwo faces is constituted by disposing a front surface liquid orystal display
device 110 and rear surface liguid crystal display device 120 respectively having plural
Hquid crystal display devices back {o back in such a manner that the display cortents
are visibie from both opposite sides and disposing back lights 113, 123 for making
paralie! beams incident on the respeactive ligquid orystal display parts betwesn these
liquid orystal display parts. More preferably, the liquid crystal display device s providad
with cooling means consisting of radiating fins 114, 124 and a cooling fan 22 for cooling
the heat released from thess back light means.

https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en EP&FT=D...  12/6/2017
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FIGURE EIGHT CLOSED LOOP COOLING SYSTEM FOR ELECTRONIC
DISPLAY

Inventors: William Dunn and Kevin O’Conner

Cross-Reference to Related Applications

[0001] This application claims priority to US Provisional Application No. 61/843,706

filed on July 8, 2013 which is herein incorporated by reference in its entirety.

Technical Field

[0002] Embodiments generally relate to cooling systems for electronic displays.

Background of the Art

[0003] Electronic displays are sometimes used in outdoor environments or other
areas where the surrounding temperatures may be high or there may be other sources
of heat such as solar loading causing the temperatures within the display to rise.
However, some portions of the display can be difficult to cool as simply ingesting
ambient air into some portions of the display can introduce dust and contaminates into

sensitive portions of the display, which can lead to premature failures.

Summary of the Exemplary Embodiments

[0004] Exemplary embodiments provide a figure eight closed loop circulating gas path
which defines a center channel for the closed loop of circulating gas. A pair of open
loop ambient air channels may be placed on opposite sides of the center channel, in

order to remove heat from at least the center channel and the closed loop circulating
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gas. One or more open loop ambient air pathways may pass through the figure eight
but do not allow the circulating gas and the ambient air to mix. In some embodiments,
the open loop ambient air pathway travels along a rear surface of the electronic display.
In some embodiments, the circulating gas pathways contain a front channel placed in
front of the electronic display, a rear channel placed behind the electronic display, and a
center channel placed between the front and rear channels. Pass-through apertures
may be placed within the path of the circulating gas and/or the ambient air to allow the
paths of the two gaseous matters to cross without allowing them to mix with one
another.

[0005] The foregoing and other features and advantages of the present invention will be
apparent from the following more detailed description of the particular embodiments, as

illustrated in the accompanying drawings.

Brief Description of the Drawings

[0006] A better understanding of an exemplary embodiment will be obtained from a
reading of the following detailed description and the accompanying drawings wherein
identical reference characters refer to identical parts and in which:

[0007] FIGURE 1 is a simplified illustration of an exemplary embodiment of the figure
eight closed loop cooling system.

[0008] FIGURE 2 is a side rear perspective view showing the overall assembly of the
display with the rear cover removed and indicating the section line 3-3.

[0009] FIGURE 3 is a perspective section view taken from the section line 3-3 and

indicating the locations for Detail 4 and Detail 5.
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[0010] FIGURE 4 is a detailed perspective section view of Detail 4.

[0011] FIGURE 5 is a detailed perspective section view of Detail 5.

[0012] FIGURE 6 is a bottom rear perspective view showing the overall assembly of
the display and indicating the section line 7-7.

[0013] FIGURE 7 is a perspective section view taken from the section line 7-7.

Detailed Description

[0014] The invention is described more fully hereinafter with reference to the
accompanying drawings, in which exemplary embodiments of the invention are shown.
This invention may, however, be embodied in many different forms and should not be
construed as limited to the exemplary embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those skilled in the art. In the drawings, the

size and relative sizes of layers and regions may be exaggerated for clarity.

[0015] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein, the
singular forms "a", "an" and "the" are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further understood that the terms
"comprises" and/or "comprising," when used in this specification, specify the
presence of stated features, integers, steps, operations, elements, and/ or components,
but do not preclude the presence or addition of one or more other features, integers,

steps, operations, elements, components, and/or groups thereof.
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[0016] Embodiments of the invention are described herein with reference to
illustrations that are schematic illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the shapes of the illustrations as a
result, for example, of manufacturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed as limited to the particular
shapes of regions illustrated herein but are to include deviations in shapes that result,

for example, from manufacturing.

[0017] Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understood by one of ordinary skill in
the art to which this invention belongs. It will be further understood that terms, such as
those defined in commonly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of the relevant art and will
not be interpreted in an idealized or overly formal sense unless expressly so defined

herein.

[0018] FIGURE 1 is a simplified illustration of an exemplary embodiment of the figure
eight closed loop cooling system 400. This exemplary embodiment contains a plurality
of channels in the assembly. The front channel 18 is placed in front of the display 160
and preferably allows closed loop circulating gas 20 to remove heat from the front of the
display 160. The front open loop channel 16 is positioned behind the display 160 and
preferably allows open loop air 15 to pass behind the display 160, removing heat at
least from the rear portion of the display 160 and the center channel 13. The center
channel 13 is preferably positioned between the front open loop channel 16 and the rear

open loop channel 11 and allows closed loop circulating gas 20 to cross paths with itself
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(creating the figure eight) and to cross paths with the open loop air 10 and 15 without
allowing the closed loop circulating gas and open loop air to mix.

[0019] The rear open loop channel 11 is preferably positioned immediately adjacent
to the center channel 13, and allows open loop air 10 to flow through, thereby removing
heat from the center channel 13 (and/or the closed loop circulating gas 13 contained
within) and the rear channel 30. The rear channel 30 is positioned near the rear of the
display and may contain various electronic components 35 for operating the overall
display assembly, fans, or the display 160 itself.

[0020] In an exemplary embodiment, the front channel 18, center channel 13, and
rear channel 30 are in sealed gaseous communication with each other. In other words,
these channels do not permit closed loop circulating gas 20 to substantially escape or to
allow ambient air or open loop air to enter these channels. Also in an exemplary
embodiment, open loop air 10 and 15 is simply ambient air surrounding the display
assembly. However, in some embodiments the open loop air 10 and 15 may be treated
in some way (ex. filtered, air conditioned, or pre-cooled in some way) prior to being
ingested into the display assembly. In this particular embodiment, the closed loop fan
100 is positioned within the rear channel 30, although this is not required. All that is
required is that the closed loop fan 100 is positioned to force the closed loop circulating
gas 20 through the front channel 18, center channel 13, and rear channel 30. The
closed loop circulating gas 20 can be any gaseous matter that preferably does not
contain large amounts of particulate. However, it does not have to be pure gas of any

type; simple clean air works fine with the exemplary embodiments.
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[0021] FIGURE 2 is a side rear perspective view showing the overall assembly of the
display with the rear cover removed and indicating the section line 3-3. In this particular
embodiment, the display assembly is designed for a portrait orientation with the closed
loop fans 100 positioned at the top of the assembly and the open loop fans 200
positioned at the bottom of the assembly. This is of course not required however, as
the embodiments herein can be flipped or oriented for a landscape orientation if desired.
Further, the open loop fans 200 do not have to be placed at the bottom of the assembly,
but could be positioned anywhere so that the open loop air travels in the paths specified
in these exemplary embodiments. It of course goes without saying that additional fans
could also be used to increase flow rates and/or pressure.

[0022] FIGURE 3 is a perspective section view taken from the section line 3-3 and
indicating the locations for Detail 4 and Detail 5. Here, the front channel 18 is defined
between the front transparent plate 150 and the electronic display 160. In an exemplary
embodiment the electronic display 160 may be an LED backlit liquid crystal display
(LCD), but this is not required. Alternative embodiments may utilize any type of flat
panel electronic display, including but not limited to plasma, OLED, electroluminescent
polymers, or similar. In some embodiments, the various electrical components 35
(power supplies, printed circuit boards, microprocessors, electronic storage, etc.) may
be attached and in thermal communication with a plate 31 which may form the rear
portion of channel 11 for open loop air 10. In this way, heat that is generated by the
electrical components 35 may be transferred to the plate 31, where it can be removed

by open loop air 10.
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[0023] FIGURE 4 is a detailed perspective section view of Detail 4. Closed loop
circulating gas 20 is permitted to pass through the rear open loop channel 11 without
mixing with the open loop air 10 by use of pass-through apertures 200, which provide
sealed gaseous communication between the rear channel 30 and the center channel
13, without permitting open loop air 10 to enter the channels 30 and 13. In an
exemplary embodiment, rear open loop channel 11 may also contain cooling fins 400
for distributing heat from the adjacent channels (30 and 13) and/or electronic
components 35 in order to be efficiently removed by the open loop air 10. Similarly,
front open loop channel 16 may also contain cooling fins 450 for distributing heat from
the adjacent channels (30 and 18) and/or the rear surface of the display 160 in order to
be efficiently removed by the open loop air 15. In an exemplary embodiment, the
display 160 contains a direct lit LED backlight where the cooling fins 450 are placed in
thermal communication with the LED backlight. The cooling fins 450 and 400 may be
comprised of any thermally conductive material, but would preferably be comprised of
metal and in an exemplary embodiment would be a thin sheet (or multiple thin sheets)
of metal.

[0024] FIGURE 5 is a detailed perspective section view of Detail 5. Closed loop
circulating gas 20 is permitted to pass through the front open loop channel 16 without
mixing with the open loop air 15 by use of pass-through apertures 205, which provide
sealed gaseous communication between the front channel 18 and the center channel
13, without permitting open loop air 15 to enter the channels 18 and 13.

[0025] FIGURE 6 is a bottom rear perspective view showing the overall assembly of

the display and indicating the section line 7-7.
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[0026] FIGURE 7 is a perspective section view taken from the section line 7-7. The
center channel 13 is preferably divided into a plurality of subchannels 300 and 305. On
this end of the overall assembly, subchannels 300 are in gaseous communication with
the pass-through apertures 200 (which connects the subchannel 300 with the rear
channel 30) while subchannels 305 are in gaseous communication with the pass-
through apertures 205 (which connects the subchannel 305 with the front channel 18).
However, on the opposite end of the assembly (see Figure 3) subchannels 300 are in
gaseous communication with the pass-through apertures 205 (which connects the
subchannel 300 with the front channel 18) while subchannels 305 are in gaseous
communication with the pass-through apertures 200 (which connects the subchannel
305 with the rear channel 30). In this way, the closed loop of circulating gas 20 travels
through the front channel 18, through a pass-through aperture to travel along
subchannel 305, through another pass-through aperture to travel along the rear channel
30, through another pass-through aperture to travel along the subchannel 300, and
finally through another pass-through aperture to return to the front channel 18. In this
way, the closed loop of circulating gas 20 performs the ‘figure eight’ through the
assembly, as it weaves its way across the front channel 18, through the center channel
13, across the rear channel 30, again through the center channel 13, and returning to
the front channel 18.

[0027] It should be noted that subchannels 300 and 305 may not be required in some
embodiments as the center channel 13 could be completely open. It should also be
noted that other embodiments may use the subchannels 300 and 305 but would not

allow a single subchannel to communicate gaseously with both the front channel 18 and
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the rear channel 30. In other words, when viewing the end of the assembly as shown in
Figure 7, the opposing end of the assembly would be substantially similar. Thus,
subchannels 300 would only communicate with pass-through apertures 200 and the
rear channel 30, while the subchannels 305 would only communicate with pass-through
apertures 205 and front channel 18. Thus, in this embodiment there would be two
separate closed loops.

[0028] Although there is preferably gaseous communication throughout the figure
eight, subchannel 300 directs the flow of closed loop circulating gas 20 through rear
channel 30 and center channel 13 while subchannel 305 directs the flow of closed loop
circulating gas 20 through the center channel 13 and front channel 18. In this preferred
embodiment, the subchannels 300 and 305 allow separate flow paths for closed loop
circulating gas 20 within the center channel 13, without requiring additional fans. These
separate flow paths which cross through the center and loop around the display in a
single continuous flow, define the figure eight path for the closed loop circulating gas 20
(seen also in Figure 1). Further, in this preferred embodiment, the flow direction of
closed loop circulating gas 20 through the center channel 13 is opposite the flow
direction of open loop air 15 and 10, creating a counter-flow heat exchanger between
the center channel 13 and the front/rear open loop channels 11 and 16. However, this
is not required, as a parallel flow or a cross flow design would work as well.

[0029] In an exemplary embodiment, the rear channel 30 would share a plate with the
rear open loop channel 11, such that one side of the plate would be within the rear
channel 30 while the opposing side of the plate would be within the rear open loop

channel 11. This arrangement is illustrated in Figure 3 with the rear plate 31. Similarly,
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it may be preferable for the center channel 13 and the rear open loop 11 to share a
plate, such that one side of the plate is within the center channel 13 while the other side
of the plate is within the rear open loop 11. Similarly, it may be preferable for the center
channel 13 and the front open loop 16 to share a plate. Finally, it may also be
preferable for the rear surface of the display 160 to form the front wall of the front open
loop 16, such that open lcop ambient air 15 can remove heat from the electronic display
160. In some embodiments the rear surface of the display 160 would be the rear
surface of a metallic PCB holding a plurality of LEDs for the backlight.

[0030] Having shown and described a preferred embodiment of the invention, those
skilled in the art will realize that many variations and modifications may be made to
affect the described invention and still be within the scope of the claimed invention.
Additionally, many of the elements indicated above may be altered or replaced by
different elements which will provide the same result and fall within the spirit of the
claimed invention. It is the intention, therefore, to limit the invention only as indicated by

the scope of the claims.
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CLAIMS

1. A cooling assembly for an electronic display comprising:

a continuous figure eight closed loop of circulating gas pathways wrapping around the
electronic display; and
an open loop ambient air pathway passing through the figure eight which does not allow

circulating gas to mix with ambient gas.

. The cooling assembly of claim 1 further comprising:

a front channel defined between a front surface of the electronic display and a transparent
plate;
wherein the figure eight closed loop of circulating gas pathways includes the front

channel.

. The cooling assembly of claim 2 further comprising:

a rear channel containing electronic components which are mounted to a rear plate;
wherein the figure eight closed loop of circulating gas pathways includes the rear

channel.

. The cooling assembly of claim 3 further comprising:

a center channel placed between the front channel and rear channel;
wherein the figure eight closed loop of circulating gas pathways includes the center

channel.

. The cooling assembly of claim 1 wherein:

the open loop ambient air pathway travels along a rear surface of the electronic display.

. The cooling assembly of claim 3 wherein:

the open loop ambient air pathway travels along a side of the rear plate which is opposite

the side containing the electronic components.

. The cooling assembly of claim 1 further comprising:

a plurality of pass-through apertures placed within the figure eight closed loop of

circulating gas pathways.

13478540_1
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8. The cooling assembly of claim 7 wherein:
the pass-through apertures are arranged such that the circulating gas travels through the

center of the aperture while the open loop ambient air passes around the aperture.

9. The cooling assembly of claim 7 wherein:
the pass-through apertures are arranged to prevent the circulating gas from mixing with

the open loop ambient air.

Manufacturing Resources International, Inc.
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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- {A) Published application
{B2) Published granted patent (Second level) from 01-03-19896 onwards (Published examined
patent application {Second level) 1971-1896)
- JP2009136877 2003-06-08 [2009JP-0136877]
- JP2002136877 2008-06-08 [2009JP-0136877]
- JP2010282108
JP5405808
- Display device
- Risplay device
- :zg"}\ﬁﬁg
- PROBLEM TO BE SOLVED: To provide a display device having a Hauid crystal display unit
that can be safely used even in a severe high temperature environment, on the assumption that
the device is used indoors near a window directly exposed to sun rays or ocutdoors.
SOLUTIHON: The display device 1 can be installed, for exampls, indoors or outdoors with the top
face thereof directing to a viewer.
The display device 1 can he usad as installed at a shop front, a place closa {o a8 window, or the
like, and is mounted on an upper end of a pole 4 standing on & base 3 having castors 2 on the
lower face of the base.
That is, the display device 1 is movable on a road or a floor by the castors 2 on the lower face of
the base 3, and can be installed, for example, at a shop front or on a road.
The display device 1 inciudes, in the front face thereof, a liquid crystal display unit 6 in an
upper part together with an LED display unit 7 in a lower part.
The figuid crystal display unit 6 can display a vides or an image on the surface, while the LED
display unit 7 includes a plurality of LED elements arrayed in a matrix and can dispiay
inforrmation on the surface by optionally lighting each LED element.
COPYRIGHT: (Y2011 JPO&INPIT
- PROBLEM TO 8E SOLVED: To provide a display device having a liguid crystal display unit
that can be safely used even in a severe high temperature environment, on the assumption that
the device is used indoors near a window directly exposed to sun rays or outdoors.
SOLUTION: The display device 1 can be installed, for exampie, indoors or eutdoors with the top
face thereof directing io a viewer.
The display device 1 can be used as installed at a shop front, a place close to a window, or the
like, and is mounted on an upper end of a pole 4 standing on a base 3 having castors 2 on the
lower face of the base. _
That is, the display device 1 is movable on a road or a floor by the castors 2 on the lower face of
the basa 3, and can be instalied, for example, at a shop froni or on a road.
The display device 1 includes, in the front face thereof, a lguid crystal display unit & in an
upper part together with an LED display unit 7 in & lower part.
The liquid crystal display unit 8 can display a video or an image on the surface, while the LED
dispiay unit 7 includes a plurality of LED slements arrayed in a matrix and can display
information on the surface by optionaily lighting each LED element.
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Further, the present inventors of the present invention, the manufactured display device 1 for
the prototype, as shown in Fig. 8 when thers is no direct sunlight and the environment is
assumed, the display device 1 installed in the main body portion 58 of the prototyps of the
temperature sensor 17 is measured and the measurement value, the main body portion 58 in
the LCD substrale 8A io the proximal end of a temperature sensor for measuring the
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temperature around the liguid crystal, the liguid crystal display unit 6 and the LED display unit

7 is safely driven to find the state of the experiment (the cooling fan 20 is driven by the main
body portion 5B in a cooled state of the transition time of the measurement: see Fig. 8), as
shown in Fig. 2 is assumed o be a direct sunlight, display device 1 installed in the main body
portion SB of the prototype of the temperature sensor 17 is measured and the measurement
value of the, the main body portion 58 of the LCD 8A in the proximal end of the substrate to a
temperature sensor for measuring the temperature around the liguid crysial, the liquid crystal
display unit & and the LED display unit 7 is safely driven to find the state of the experiment {the
cooling fan 20 is driven by the main body portion 88 in a cooled state of the transition time of the
measurement: see Fig. 8} is performed respectively.

(JP2010282109)

Howaver, in applicants, such a liquid crystal display portion on the surface of the housing, the
cooling fan with a termperature sensor is incorporated in the prototype of the type of display
device is manufactured, it is assumed that the incidence of direct sunlight in an cutdoor
environment condition endurance experiment was conducted, these trial products in the lguid
crysial dispiay device described above cannot be soived a problem in that a-d, it was found that
the practical use in the ramp.

That is, the present inveniors of the present invention, such as sunlight is irradiated during the
middie of the day such as a liquid crystal display unit 6 on the assumption that the most severe
environment, the display device 1 of the artificial light to heat and in the prototype, the
temperature maasurement result of an experiment performed, first subsirate 8 constituting the
liguid crystal display unit LCD BA or the like is safely operate, liquid crystal or the like does not
cause damage io the upper limii of the, as shown in Fig. 8 in the range of 70 or less from the
normal reom temperature {(for example mors than about 8 } was found.

The same also in the experimental environment, the LED constituting the LED display unit 7 and
the substrate 7A is to operate safely, such as LED of the circuit board does not cause damage to
the upper limit of 85 or less as shown in Fig. 8 in the range of normal room temperature (for
example more than about 8 ) was found.

As a result, as shown in Fig. 8 experimental results, when there is no direct sunlight for a display
device 1 is assumed, the following ¢, @ as in the case that the temperature detection section 29,
29 ¢. the temperature detection unit is set in the drive control section 23 of the cooling fan 20
the cooling fan 20 and the output ON signal for a constant level (80 ) in the case where the value
of the, set in the temperature detection unit 28 e. the cooling fan 20 the cooling fan drive control
section 23 to OFF and 20 for outputiing 2 signal {40 }in the case whers the value of the constant
level, the liguid crystal display unit 8 constituting the subsirate 8A and the safe operation of the
LCD, does not cause damage to the fguid crystal (70 or less) the upper limit of the LCD 8A can
he held at all times to the proximat end of the subsirate is placed can be confirmed by the
measurement vaiue of the temperature sensor.

{JP2010282109)

The video or image that can be displayed on the surface of the liguid crystal display portion
and composed of a casing-like surface is disposed on one surface, is directed to the viewer's
face thi insialled indoors or outdoors state and the display unit is enabled, the display body to
the enclosure of the liguid crystal display portion of the cocling fan and cooling can, the seal
structure is in the liquid crystal display device, the display body to the enclosure of, the liquid
crystal display part is disposad to measure the temperature of the sensor and the
temperature in the casing, the display light irradiated on the measuring the luminance of which
is provided with a photo sensor, the display of the display in the housing of the body, in which the
cooling fan ON, OFF and controls the driving of the drive control unit, so as to drive the liguid
crystal display unit, the Hquid orystal display unit to display a video or image in any drive
circuit, the driving circuit is ON, OFF and possible, ON operation of the liquid crystal display
portion, the lighting control part allows the OFF, comprising a controller, the controlier is further,
the illuminance measured by the photo sensur is input, the input (o detect whether or not the
ifuminance at a constant level and greater than or equal to, greater than a certain levet and
when the driving of the cooling fan and the cooling fan {o the control unit outputs the ON signai
for the light intensity detection section, and the temperature measured by the temperature
sensor input, wharein the input temperature or over a predetermined leve! and for detecting
whether or not, in the case of more than a certain level to the control unit of the driving of the
cooling fan and the cooling fan is ON to output a signal for a temperature detecting section, as a
large-screen display device.,

A plurality of LED light emifting elements arranged in a plane, each of the light emitting slement
is turned on to any LED, is capable of displaying information on the surface of the LED and the
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disptay unit, the video or image that can be dispiayed on the Hguid crystal display portion and
the surface, and the housing in a planar shape and provided in parallel on one surface of the,
directing the viewer's face thi installed indoors or cutdoors state is possible and the display, the
display body to the enclosure of, the display unit and the liquid crystal dispiay part can cool tha
LED and the cooling fan, comprising a display device, the display body to the casing, the lquid
crystal display portion juxtaposed to the display unit and the LED heat sinks and the
temperature sensor to measure the temperature of the body, the display light irradiated on the
photo sensor measuring the luminance of which is provided with g, in the housing of the display
body, in which the cooling fan ON, OFF a driving control unit, the display unit and the LED so as
to drive the liquid crystal dispiay unit, each LED of the LED display unit fights up the light-
emitling elernent in any arbitrary information displayable on the display surface, or a liquid
crystal display unit to display a video or image in any drive circuit, the driving circuit ON, OFF
and possible, liquid crystal display part of the display unit or the operation of the LED ON, OFF
and allow the lighting control section, is provided with a, wherein the controller is further, the
iflluminance measured by the photo sensor is input, the input to detect whether or not the
fluminance at a constant level greater than or equal to, greater than a certain level and when the
driving of the cooling fan and the cooling fan 1o the control unit cutputs a signal of the ON for the
light intensity detection section, and the temperature measured by the temperature sensor
input, the input for detecting whether or not the temperature is greater than a certain level and,
greatar than a certain level and when the driving of the cooling fan and a cooling fan to the
control unit outputs a signat of the ON so as 1o set the temperature detacting saction, as a large
~screen display device.

{JP2010282109)

TECHNICAL FIELD

The present invention, the surface provided with a display from the liquid crystal display, a
window of incidence of direct sunlight in an sutdoor or indoor is instalied on a suitable display
device.

BACKGRQUND ART

Conventional, such as in the construction site is adjacent to the sidewalk, the pedestrian’s
attention to be performed, before a store shop information as means for informing the
pedestrian, the electro-optic display signage is used. Commonly used as the electro-optic display
signage, a piurality of LED light emitling elements arranged in a mabrix, each LED is lighted to
any light emitting element, and the surface of the LED display section capable of displaying
information on a display device has been known. The display device according to the following
Patent Document 1, rectangular surface formed on @ surface of the housing from a plurality of
LED light-emitting element are arranged in a matrix and a display body and the LED, the one
surface {for example pedesirian) the viewer is directed to the state, each LED is lit in the light-
emitting element in any, the shop information {(commodity price information, event information or
the like) or when the construction of the attention of the (overhead attention, car trouble you call
me back, information such as reminders) statically or dynamically change the displayed.
However, such an LED display unit is a display apparatus, does not stop its installation location
is indoors, outdoors (such as a construction site or the storefront of a shop) and accordingly, the
dispiay device and the incidence of direct sunlight. Such a display apparatus may, for example
an aluminum plate made of synthetic resin inside the housing of the LED substrale, and
electronic components such as a controller for, in the built-in direct sunlight as well as adversely
affect the slectronic components, degradation of a housing made of synthetic resin, deformation
and due to the failure.

For this reason, this kind of conventional display device, a temperature sensor inside the
housing and a cooling fan, a temperature sensor sensing a predetermined level or more when
the temperature of the cooling fan is driven, the exhaust air of the built-in inside the housing of
the electronic components and to pravent the high temperature or, the housing itself can be
pravented by the high temperature.

However, Applicants have secular, provided with a display unit LED as described above to
develop a display device, as has been manufactured by the manufacturer, such a display
apparatus in the video or image can be displayed on the surface of the thin liguid crystal
display device can be employed to determine whether or not it has been performad to study.
The reason for this is, for example a liquid crystal display device such as passersby
information in more detail of the store can inform, for example in a restaurant such as' an Htem
recommended by the present day *, landscape cooking '’ food provision place " or the like by the
image or video information, such as passers-detail in real ime can be expected an advantage
can be provided to the, leading to an increase in sales of the cusiomers can be improved and the
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force can be the reason.

However, the liguid crystal display davice, the light-emitting element LED as a dispiay device,
in addition to weak and high-temperature environment, the installation location is exclusively,
not only the room light hits, because of direct sunlight and the indoor location does not have
been. For this reason, the liquid crystal structure is greater than or squal to a. liquid crystal
phase fransition temperature and is liquefied, a non-display, display abnormalities caused by
damage of a liquid crystal circuit components or b. a non-display, the shorter the lighting life of
the backlight lamp unit ¢, d. the deformation of the liguid crystal in the vicinity of the synthetic
resin material, such as a problem. For this reason, as shown in the following Patent Document 2,
such a liguid crystal display body and a surface of the housing, a temperature sensor and the
cooling fan can be incorporated, the temperaturs of the temperature sensor senses a
predeterminad leval or more when driving a cooling fan, the air inside the air inside the housing
of the electronic component built-in liguid crystal display itself can be prevented from high
temperature or, to prevent overheating of the housing have been developed.

However, in applicants, such a liquid crystal display poriion on the surface of the housing, the
cooling fan with 3 temperature sensor is incorporated in the prototype of the type of display
davice is manufactured, itis assumed that the incidence of direct sunlight in an cutdoor
snvironment condition endurance experiment was conducted, these trial products in the liguid
crystal display device described above cannot be scived a problem in that a-d, it was found that
the practical use in the ramp.

CITATION LIST

PATENT LITERATURE

PATENT CITATONS

Japanese Patent Laid-Open Publication 2003-280534

Japanese Patent Application Laid-Open 07-168160

TECHNICAL PROBLEM )

The present invention, in view of the background described above and, in general liguid crystal
display device is used indoor as well as the light does not only indoor environment, outdoor or
indocor window of incidence of direct sunlight on the assumption that used in, such a severe
temperature environment can be used safely aven in a ligquid crysial display unit'can be
provided to a display device including according to the present invention is intended to be
achieved.

TECHMNICAL SOLUTION

In order fo solve the above-mentioned_object, according to claim 1 is of the present invention, the
‘video or image can be displayed on the surface of the liquid orystal display portion’from the
surface on one surface of the ¢asing is disposed, the one surface is directed o the viewers can
be instalied indoors or outdoors as the display body, the display of the liquid crystal display
unit that can cool the housing and the cooling fan, and a display apparatus according to the, the
display body to the casing, the liquid crystal dispiay unit is disposed in the temperature sensor
to measure the temperature of the housing, the dispiay luminance of the light irradiated onto the
photo sensor is provided for measuring, in the housing of the display body, the cooling fan ON,
OFF a driving control unit, driving the liguid crystat display, the liguid crystal display unitto
display a picture or image of any drive circuit, the driving circuit is ON, can be OFF, ON
operation of the liguid crystal display unil, can be OFF and the lighting conirol unit, a controller
is provided, wherain the conirolier is further, input to the illuminance measured by the pholo
sensor, the illuminance at a constant level is input to detect whether or not, in the case of a
certain lave! of the driving of the cooling fan and the cooling fan to the confrol unit outputs the
ON signal for the illuminance detection unit, to measure the temperature of the temperature
sensof input, temperature input by detecting whather or not a predetermined tevel or more, in
the case of more than a cerlain level the driving of the cooling fan and the cooling fan to the
control unit outputls the ON signal for a temperature detecting section, and characlerized in that
it comprises.

in addition, according to the present invention is claim 2, a plurality of LED light emitting
elements arranged in a planar shape, each LED is lighted to any light emitting element, and the
surface of the LED display unit capable of displaying information, video or image can be
displayed on the surface of the liquid crystal display unii and, from the plane shape on one
surface of the casing is shown in, the one surface is directed to the viewers can be installed
indoors or outdoors as the display body, the dispiay body to the casing, the display unit and the
ligquid crystal display unit that can cool the LED and the cooling fan, and a dispiay apparatus
according to the embodiment, the display body to the casing, LED display section and the liquid
crystal display unit o be provided with a temperature sensor measuring the temperature
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inside a housing, the display luminance of the light irradiated onto the photo sensor is provided
with a measuring, in the housing of the display body, the cooling fan ON, OFF a driving control
unit, the display unit and the LED driving the ligquid crystal display unit, each LED light-emitting
glement in any display unit of the LED is turned on to any information displayable on the display
surface, or any video or image in the liquid crystal display section to display a driving circuit,
the driving circuit is ON, can be OFF, the liquid crystat display unit for the display portion or the
operation of the LED ON, and OFF and the lighting control unit, a controller is provided, wherein
the controlier is further, input to the illuminance measured by the photo sensor, the illuminance at
a constant level is input to detect whether or not, in the case of more than a certain level the
driving of the cooling fan and the cooling fan to the control unit outputs the ON signal for the
ifluminance detection unit, a temperature sensor that measures a temperature input,
temperature input whether or not a predeterminad lavel or more is detectad, in the case of more
than a certain level the driving of the cooling fan and the cocling fan to the control unit outputs
the ON signal for a temperature detecting section, and characterized in that it comprises.

Is according to claim 3, the controller of the temperature detection unit, a temperature sensor
thal measures a temperature inpul, temperature input is below a certain level is detected
whether, in the case of a predetermined level or less with respect to the driving of the cooling fan
and cooling fan control of the cutput signal OFF becomes as described in any ong of claim 1 or 2
and a display device.

is according to claim 4, the controller of the temperature delection unit, a temperature sensor
that measures a temperature input, temperature input to detect whether or not a predetermined
level or more, in the case of more than a ceriain level with respect to the driving circuit and a
lighting control OFF, and the OFF operation of the liquid erystal display unit so as to culput 2
signal for a display device according to claim 1 are made.

According to the claim 5 is, the controlier of the temperature detection unit, a lemperature
sensor that measures a temperature input, temperature input by detecting whether ornot a
predetarmined level or more, in the case of more than a certain level to OFF and the driving
circuit and the lighling contral section, the display unit and the LED OFF operation of the liquid
crystal dispiay unit and so as to output a signal for the display device according to claim 2 are
made.

is according to ciaim 6, the controller of the cooling fan drive conirol unit, the cooling fan and the
iftuminance detection unit from the ON of the input signal, and after the input, in a cartain period
of time measured by the timer is ON and the cooling fan, the cooling fan and the illuminance
detection unit from the signal for ON is input, angd after the input, measured by the timer after a
predetermined time has elapsed and the cooling fan becomes OFF control can be performed as
described in any one of claims 1-5 and a display device.

is according to claim 7, the illuminance detaction unit in the above, input from the photo sensor,
the illuminance at a constant level is input to detect whether or not, in the case of more than a
certain level the driving of the cooling fan and the cooling fan to the control unit outputs the ON
signal for a constant in the case where the value of the level, and the vaiue of the one or more
levels of 70, D00Ix as described in any one of claim 1 or 2 and a display device.

Is according to claim 8, in the temperature detection section, input from the temperature
sensor, the temperature input is detected wheather or not a predetermined level or more, in the
case of more than a certain level the driving of the cooling fan and the cooling fan to the controt
unit outputs the ON signal for a constant in the case where the value of the level, in the range of
50 °C or less at room temperature from any value to any of claim 1 or 2 and a display device.

is according to claim 9, in the temperature detection section, input from the temperature
sensor, a temperature below a predetermined voltage level o the input to detact whether, in the
case of a predeterminad lavel or less of the cooling fan and the cooling fan drive control unit for
outputting a signat OFF at a constant level in the case where the value of the, in the range of 40
°C or less at room temperature from any value to the display device according to claim 3.

Is according to claim 10, in the temperature detection section, input from the temperature
sensor, the temperature input is detacted whether or not a predetermined level or more, in the
case of more than a certain level with respect to the drive circuit OFF and the lighting control
section, and OFF operation of the liquid crystal display unit for outputting a signal at a constant
level in the case where the value of the, in the range of 70 °C or less at room temperature from
any vaiue ic the display device according 1o claim 4.

Is according to claim 11, in the temperature detection section, input from the temperature
sensor, the temperature input is detected whether or not 8 predetermined level or more, in the
case of more than a cerlain level with respect to the driving circuit and a lighting control OFF, the
liguid crystal display portion of the display unit and the LED OFF operation and outputs &
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signal for a constant level in the case whare the value of the, in the range of 70 °C or less at
room temperature from any value o the display device according to claim 5.
ADVANTAGEOUS EFFECTS

According to the present invention, in general liguid crystal display device is used indoor as
well as the light does not only indoor environment, a window of incidence of direct sunlight is
used outdoors or indoors is assumed that, in such a harsh temperature environment, light
emitted to a display element and the photo sensor is measured, the luminance of the light
measured when a predetermined lavel or more, and the cooling fan is driven. As a resull, the
liquid crystal display unit having a dispiay body such as direct sunlight is rradiated, the
temperature rising of the temperature inside the housing or is detected by the sensorin a
previous stage, and the cooling fan can be driven quickly. Therefore, the liquid crystal dispiay
portion and that the housing including electronic components, the temperature rise of the entire
display device and can be pravented. Therefore, it is possible 10 use more comioriably the
display device including a liquid crystal display unit can provide an advantage.
DESCRIPTION OF DRAWINGS

According to the embodiment of the prasent invention in a perspective view illustrating the entire
of the display device. Is a front view of the display davice. in the housing of the display device
such as a front view showing a flow of air. IV-IV of Fig. 2 a cross-sectional view taken along the
line. A block diagram showing a control system of the display device of the present invention. ON
or OFF lighting control unit in the case where the driving circuit of a control system according (o
the present invention. Drive control unit of the cooling fan ON or OFF and the drive signal to the
case where a flow chart showing a control system. Direct sunlight in the state in which no display
device, and the temperature change of the display device, corresponding to the time change of
the driving of the cooling fan in accordance with the invention. Direct sunlight in a state in which
the display device, even if the illuminance detection unit does not work when the temperature
changes of the display device, corresponding to time change the state of driving of the codling
fan in accordance with the invention. Direct sunlight in a stale in which the display device, the
Huminance detection unit in the present invention in the case where the functions and the
change in the temperature of the display device, corresponding to the time change of the driving
of the cooling fan in accordance with the invention.

DESCRIPTION OF EMBODIMENTS

Fig. 1 to Fig. 4 is, according to an embodiment of the present invention is a display device. The
display device 1 is, for example in a store as well as incidence of direct sunlight cutdoors, such
as a window installed in indoor can be used and, as shown in Fig. 1 the caster 2 on a base
provided on the bottom surface 3 and the pole 4 upright, as attached to its upper end is formed.
That is, the display device 1 is, the lower surface of the base 3 by a ¢aster 2, the road or floor
surface and is movable, for example a storefront to a road and can be installed.

Thea display device 1 is, as viewed from the front and vertically long rectangular shape, the shape
of the entire surface frorm being fiat. That is, the display device 1 is, as shown in Fig. 4 the entire
flat surface of the metal body portion 5B (housing} and, on the front surface of the main body
portion 58, also made of transparent synthetic resin material from the surface of the flal plate 5A
{housing} is attached to the board material is formed. The display device 1 is, as the swrface side
plate-like board member 5A, the surface {one surface} is directed 1o the state of the viewer, for
example and can be installed indoors or sutdoors. The display device 1 is, on the front side of
the board material SA for displaying information to the viewer and as, as viewed from the front
side, 8 Hguid orystal display part 6 upward, the display unit 7 dispoused below the LED is
arranged at a state.

The liguid crystal display unit 6 is, as shown in Fig. 2 and has a rectangular shape as viewed
from the front, the video or image displayed on the surface can be achieved. That is, the liquid
crystal display unit § is, as shown in Fig. 4 the board material 5A from the main body part 5B is
housed in the interior of the casing 6A in the form of 3 LCD substrate, the substrate BA side of
the board material 6A, is directed to a video or an image viewer can be displayed according to
the present invention. On the other hand, the LED display unit 7, the liguid crystal display unit
6 in the same manner as in the shape of a rectangle as viewed from the front, a plurality of LED
light emilting elements arranged in a matorissu, each LED light-emitting element in any surface
lit and the information can be displayed. That is, LED display unit 7 alsc, as shown in Fig. 4 the
main body part 5A and the board material 5B is housed in the interior of the casing from the
substrate 7A in the form of a LED, sach LED is |l to any light emilting element, the substrate 7A
in the side of the board material 8A, can be displayed to the viewer's information according to the
present invention. Thus the viewer perceives, ransmitted through the transparent board material
54 on the fiquid crystal display unit 8 according to the video or image information, or
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information displayed on the LED display unit 7, each of the surface side of the display device 1
becomes possible (o visually recognize.

1 s z display device, a side view of Fig. 3 as shown in (B}, the connection cord 8A to an exiernal
AC power supply terminal 8 (not shown} connected {o and can be used, thus the internal power
supply 9 shown in Fig. 4 to an external power being input. Incidentally, in Fig. 3 is electrical
ground (B} 10. That is, the display device 1 as a whole, the liquid crystal display portion 6,
LED display unit 7, including the cooling fan will be described later, can be driven by power
supplied from power supply 9 and the.

The display device 1 in the main body portion S8, the substrate 6A through the LOD 11 the main
body portion 5B to the bracket, the bracket 12 via the LED substrate 7A the main body portion
5B (see Fig. 4) are supported. The power supply 8 includes a main body portion 58 with each
other and are direcily supported, the power supply 9 in the main body portion 58 further, the
display device 1 conirols the driving of the entire Circuit board 13 is supported.

Brackets for supporting the LED substrate 7A is 12, the light recsiving device 14 is further
supported by the substrate 14A. The light receiving device 14 is, as shown in Fig. 1 or Fig. 2 as
viewed from the front board SA disposed below the substrate, the liquid crystal display unit 8,
LED display unit 7 in the same manner as the board material made of a transparent material
through the viewer 5A on its surface (the display unit 8, a viewer watching a 7} and can be
directed {oward. The light receiving device 14 is, as shown in the enlarged portion of Fig. 2,
receiver 15A, and 158, and {C18 comprises a photodiode. The light receiving section 15A, is
168, the display device 1 of the operation of the entire (the main power source ON, OFF, the
dispiay contents of tha information input or selection operation or the Bike) {not shown) for remote
control of the light emilted from the received signal is for. Also serving as the photo sensor 1C18
is, the display device 1 of the front surface side (display surface side of the substrate board as
SA) the light emitted {reflected day, such as room light) and for receiving. That is, the display
device 1C16 on the surface of the photodiode 1 measures the illuminance of the irradiated lighi,
the measured illuminance so as to be input to the circuit board 13 respectively.

The display device 1 in the main body 58, as shown in Fig. 4 in the main body portion of the
chassis 58 to measure the temperature of the temperature sensor 17 is provided. The
temperature sensor 17 is constituted by a thermistor sensor, temperature sensor 17 measures
the temperature within the main body unit 58, the pholo IC16 in the same manner as the
Hlumination of the light measured, to the circuit board 13 being input.

To the main body portion of the chassis 5B, a bottom view of Fig. 3 as shown in {C}, the bottom
of the body portion 5B and the outside air inlet 18 is in communication with, a side view of Fig. 3
as shown in (B}, the external side surface of the main body portion 5B and the exhaust port 19 is
in communication with the, are formed. In the main body portion 58 above, Fig. 4 orFig. 3is 8
front view of an enlarged portion {A} as shown in the interior of the cooling fan 20 is disposed.
The cooling fan 20 to exhaust duct 19 is linked to the exhaust port 21 is connected, the display
device 1 is in the main body portion 5B, the cooling fan 20 is driven to rotate in the air infet 18
from the main body 5B of the bottom surface of the outer side of the intake air {outside air) are
poessible. Thus the main body portion of the chassis 5B in the air in the intake, as indicated by
arrows in Fig. 3 {A) the main body part 5B moves upward in, intake air as the source of the
cooling fan 20, via the exhaust duct 21, the exhaust port 19 from the main body 58 is evacuated
to the outside.

Thus the cooling fan ON based on the driving of the 20, 18 from the inlet 18 to outiet 58 to
circulate air within the main body becomes possible. Thus the main body portion 5B is disposed
in the Houid crystal display (L.CD substrate 8A) 6, LED display unit 7 (L ED board 7A), the
power supply 9, circuit board 13 including the respective electronic components are cooiad by
the air circulation can be achieved.

The cooling fan 20 is driven by eleciric power supplied from the power supply 9 are possible, 20
of the cooling fan ON, the drive is OFF, the circuit board 13 provided in the controller 22 of the
drive coniroi part 23 (see Fig. 8) is conirofled by the control.

Then, in this way is formed into a display device 1 of Fig. 5 to Fig. 10 drive based on the
processes will be described. First liquid crystal displiay unit 6 display unit 7 and each of the
LED, as shown in Fig. 8 the driving circuit 24 based on the signal input from and can be driven,
the driving circuit 24 and the liquid crystal display unit 8 a video or an image can be displayed
by the liquid crystal display portion § can be output to the data signal and, the display unit 7 of
each LED in the LED light-emitting display is turned on in any of the information displayad on the
display unit 7 the data signal can be sutput to the LED of the invention.

These data signals, as shown in Fig. & input from the input device 25 in advance and stored in
the memory 28, the liquid crysial display unit 8 or the display unit 7 in an operation of the LED,
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the driving circuit 24 from the corresponding data stored in the memory 26 the liquid crystal
display unit 8, or the LED display unit 7 and outputted. In additicn, data signal CD in advance, 8
storage medium such as DVD may be stored in, the liquid crystal display unit 6 or the display
unit 7 in the LED during operation of the driving recorder 27, and a storage medium such as a
corresponding data signal, driving circuit 24 the liguid crystal display unit 6, or output to the
LED display unit 7 may be increased.

Such a liquid erystal display unit 8, LED lighting of the display seclion {ON, OFF driving
operation or the hke} operation, 20 of the cooling fan ON, the drive is OFF, the circuit board built
in the 13, 22 shown in Fig. 5 and can be conirolled by the controller. That is, the controlier 22,
not-illustrated power switch (ON, OFF operation) based on the operation, the liquid crystal
display portion 6 with respect to the driving circult 24, the lighting of the LED display unit 7 to
perform the operation (ON, OFF operation), the drive circuit 24 the memory 26 and a recorder
27, the liguid crystal display unil 8, LED display unit 7 to control the output of the data signai to
the lighting control unit 28 is provided. To the controlier 22, within the main body portion 5B of
the signal cuiput from the temperature detection unit 28, or based on a signal cutput from the
fliuminance detection unit 30, 20 of the cooling fan ON, OFF is a driving control unit 23 is
provided.

The photo IC of the display device 1 measured the luminance of the light is irradiated on the
surface side, the controller 22 in the A/D converter 31 and converted to digital in, inputted to the
termnperature detection unit 30. Also measured in the temperature sensor 17 the temperature
of the main body unit 88, the controller 22 in the A/D converter 31 and converted fo digital in,
inputted to the temperature detection unit 29,

in the illuminance detection unit 30, through the A/D converter 31, inputted from the pholo IC18
whether or not the illuminance at a constant level is detected, a value of a predeiermined level or
more in the case of the cooling fan 20 the cooling fan 20 the drive control unit 23 and the ON
driving signal for being cutput.

Also in the temperature detection unit 28, through the A/D converter 31, inputted from the
temperature sensor 17 detects whether or not the temperature is greater than a certain level
and, in the case of more than a certain level of the drive control part 23 the cocling fan 20 the
cooling fan 20 and the ON driving signal for being cutput.

in the further temperature detector 29, A/D converter 31 via the temperature input from
temperature sensor 17, detects whether or not a predetermined level or less, in the case of the
cooling fan 20 below a certain level of the drive control part 23 and the cooling fan 20 for OFF
driving of the signai can be output, the input temperature or over a predetermined level and
detects whether or not the, in the case of more than a certain level with respect to the lighting
control unit 28 and the drive circuit 24 OFF, the operation of the quid crystal display unit 6
and the OFF signal, and the OFF operation of the LED display unit 7 so as to allow the output
signal.

in the controller 22 of the cocling fan 20 in the drive contral section 23, an iffluminance detection
unit 30 and the cooling fan 20 from the ON signal for input in the case where, after the input, the
controlier 22 provided in the timer 32 {timer circuif) in a certain period of time measured by the
driving of the cooling fan 20 ON and, the illuminance detection unit 30 and the cooling fan 20 ON
and input a signal for, after the input and, after a certain period of time measured by the timer 32
is OFF and in the cooling fan 20 and to perform control. Embodiment, this constant ime and is
set {o 60.

Here the illuminance detection unit 30 and the photodiode {C18 from the input side, the
ilfurinance at a constant level is input to detect whether or not, in the case of more than a
certain level of the cooling fan 20 the cooling fan 20 the drive control section 23 outputs a signal
for the ON in the case where the value of the constant level, the value of 70, 000ix is preferably
one or more levels of, in the present embodiment is sat to 70, 000ix. The temperature detection
unit 29 is inputted from the temperature sensor 17, tha input temperature is detected whether
or not a predetermined level or more, in the case of more than a certain level of the cooling fan
20 the cooling fan drive control unit 23 for outputiing a signal 20 to ON and in the case where the
value of a certain level, an arbitrary value in the range of from 50 °C or less at room
temperature is preferably, in the present embodiment is set to 50 °C.

The temperature detaction unit 29 is further, input from the temperature sensor 17, the input
temperature is detected whether or not a predetermined level or more, in the case of more than
a certain level with respect to the lighting control unit 28 OFF and the drive circuit 24, the display
unit 8 or the LED 7 and the OFF operation of the liguid erystal display unit for outputting a
signal at a constant level in the case where the value of the, an arbitrary value in the range of
from less than 70 °C at room temperature is preferably, in the embodiment is setto 70 °C. In
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addition, input from the temperature sensor 17, the input temperature is detected whether or
not a predetermined level or less, less than or equal to a constant level of the drive control part
23 the cooling fan 20 the coocling fan 20 and the OFF signal for the oulput in the case where the
value of a certain level, an arbitrary value in the range of from less than 40 °C at room
temperature is preferably, in the present embodiment is set to 40 °C.

Thus, set in the drive control section 23 a., the timer 32 (timing circuit) maasures tha value of 8
cartain period of time {80 seconds), the illuminance detection unit 30 b. set in, the cooling fan 20
the cooling fan 20 the drive control section 23 and the ON signal for a constant level in the case
where the value of the output (70, 000Ix), set in the temperature detection unit 28 c., the cooling
fan 20 the cooling fan 20 the drive control section 23 to ON and for outputting a signal (50 °C)in
the case where the vaiue of the constant level, set in the temperature detection unit 28 d., the
lighting control unit 28 to OFF and the driving circuit 24, LED display unit 7 or the liguid crystal
display portion 8§ and the OFF operation of the cutput signal (70 °C) in the case where the value
of the constant level, the temperature detection unit 28 e. set in, the cooling fan 20 the cooling
fan drive control section 23 to OFF and 20 for culputting a signal (4C °C) in the case where the
value of the constant level, respectively (a-e) a numerical value as described above or as
described above is set to numerical value ranges, the inventors of the display device according
to the present invention to produce a prototype 1, as a result of repeated trisl and error, the
display device 1 can be operated to ensure safety of the heading, it has been derived. That is,
the present inventors of the present invention, such as sunlight is irradiated during the middie of
the day such as a liguid crystal display unit 6 on the assumption that the most severe
envivonment, the display device 1 of the artificial light to heat and in the prototype, the
temperature measurermnent result of an experiment performed, first subsirate 6 constituting the
tiguid crystal display unit LCD 6A or the like is safely operate, liquid crystal or the like does not
cause damage o the upper limit of the, as shown in Fig. 8 in the range of 70 °C or less from the
normal room temperature (for example more than about 8 °C} was found. The same also in the
experimental environment, the LED constituting the LED display unit 7 and the substrate 7TA is to
operate safely, such as LED of the circuit board does not cause damage to the upper limit of 85
°C or less as shown in Fig. 8 in the range of normal room temperature (for example more than
gbout 8 °C) was found.

Further, the prasent inventors of the present invention, the manufactured display device 1 for the
protolype, as shown in Fig. 8 when there is no direct sunlight and the environment is assumed,
the dispiay device 1 instaiied in the main body portion 58 of the prototyps of the temperature
sensor 17 is measured and the measurement value, the main body portion 58 in the LCD
substrate 8A to the proximal end of a temperature sensor for measuring the temperature
around the quid crystal, the liguid crystal display unit 6 and the LED display unit 7 is safely
driven to find the state of the experiment (the cooling fan 20 is driven by the main body portion
&8 in a cooled state of the transition time of the measurement: see Fig. 8), as shown in Fig. 8 is
assumed (o be a direct sunlight, display device 1 installed in the main body portion 5B of the
prototype of the temperature sensor 17 is measured and the measurernent value of the, the
main body portion 5B of the LCD 8A in the proximal end of the subsirate 10 a temperature
sensor for measuring the temperature around the liquid crystal, the liquid crystal display unit 8
and the LED display unit 7 is safely driven to find the state of the experiment (the cooling fan 20
is driven by the main body pertion 58 in a cooled state of the transition time of the measurement:
see Fig. 9) is performed respectively. At this time, in the experiment shown in Fig. 9, as in the
conventional case, the illuminance detection unit 30 in the controlier 22 inlentionally and does
not function, and the ON signal for the cooling fan 20 the drive conirol section 23 does not outpit
for the experiment was also peformed.

As a result, as shown in Fig. 8 experimental results, when there is no direct sunlight for a display
device 1is assumed, the following ¢, & as in the case that the temperature detection section 28,
29 ¢. the temperature detection unit is set in the drive control section 23 of the cooling fan 20
the cooling fan 20 and the output ON signal for a constant level (50 °C} in the case where the
value of the, set in the temperature detection unit 28 e. the cocling fan 20 the cooling fan drive
control section 23 to OFF and 20 for outputiing a signal (40 °C) in the case where the vaiue of
the constant level, the liquid crystal display unit 8 constituting the substrate 8A and the safe
operation of the LCD, does not cause damage to the liquid crystal (70 °C or less) the upper limit
of the LCD 6A can be held at ali times to the proximal end of the substrate is placed can be
confirmed by the measurement valus of the temperature sensor. That is, the experimental
resulls of Fig. 8, the temperature detection unit 28 is inputted from the temperature sensor 17,
the input temperature at a constant leve! {80 "C} or more is detected whether, in the case of a
constant level (80 °C) or more of the cooling fan 20 the drive control saction 23 and the cooling
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fan 20 and for outputting a signal ON, the temperature detection unit 29 is inputted from the
temperature sensor 17, the input temperature at a constant levet (40 °C) or less is detected
whether, in the case of a constant level (40 °C) or less of the cooling fan 20 the cusling fan drive
contral unit 23 OFF and 20 to output a signal for, within the main body portion 58 is cooled by
the cooting fan 20 are related in a configuration in which, from the experimental resuits of the
L.CD subsirate 6A are placed near the measured value of the temperature sensor (an ambient
temperature of the liquid crystal) is, the detected temperature value of the temperature sensor
17 indicates a low value always greater than the transition time of the confirmed, the
temperature detection unit 29 is input from the temperature sensor 17 based on the value of
the temperature of the cooling fan 20 with the intent of the ON, OFF is confirmed, the main body
portion 58 of the casing, the internal temperature of the substrate board 5A can be controllad in
a stable state was confirmed.

On the other hand, as shown in Fig. 9 experimental rasuits, the display device 1 is assumed to
be a direct suniight to, the following ¢, & as in the case that the temperature detection section
29, set in the temperature detaction unit 29 ¢., the cooling fan 20 the cooling fan drive control
section 23 for outputting 3 signal 20 to ON and the value of a constant level (50 °C} in the case
whera, in the temperaturs detaction unit 29 e. set, the cooling fan 20 the cooling fan drive
control section 23 to OFF and 20 for outpuiting a signal (40 °C) in the case where the value of
the constani level, the Higquid crystal display unit 6 constituting the substrate 8A and the safe
operation of the LCD, does not cause damage to the liquid crystal (70 °C or less) in the region
beyond the upper limit of the (Fig. 8 surrcunded by the broken line of the liquid crystal over the
operating temperature, referred 1o as a region) to the proximal end of the LCD substrate 6A the
presence of a temperature sensor is placed can be confirmed by the measurement value. That
is, the experimental resulls of Fig. 9, the temperature detection unit 28 is inputted from the
temperature sensor 17, the input temperature (50 °C) whether or not 3 certain level is detected,
a constant level {80 °C) or more in the case of the cocling fan 20 the cooling fan drive control
section 23 a and 20 and cutputs a signal for ON, the temperature detection unit 28 is inputted
from the temperature sensor 17, the input temperature (40 °C) egual 1o or smaller than a
predetermined lovel is detected, a constant level (40 °C) less than or equal to the cooling fan 20
the cooling fan 20 the drive control section 23 and outputs the signal for OFF, the main body
portion 58 is cooled by the cooling fan 20 in the configuration are related to, the controller 22
according to an embaodiment of the inventicn in the llluminance detection unit 30 and is
intentionally not function, the cooling fan 20 and the ON signat for cutput to the drive control
section 23 and to remain the same. That is, from the resuits shown in Fig. 9, the temperature
detection unit 28 is inputted from the temperature sensor 17, the input temperature at a
constant level (50 °C) or more is detected whether, in the case of a constant fevel (50 “C) or
more of the conling fan 20 the cooling fan drive control unit 23 and 20 ON and for outpuiting a
signal, the temperature detection unit 29 is inputted from the temperature sensor 17, the input
levet at a constant temperature (40 °C) or less is detected whether, in the case of a constant
tevet (40 °C) or less of the cooling fan 20 the cooling fan 23 the drive control unit 23 and cutputs
the signal for OFF, the main body portion 5B is cooled by the cooling fan 20 in a configuration in
which the control was found to be insufficient.

inveniors of the present invention in the present invention, from the results shown in Fig. 8, in the
region of the substrate 6A disposed on the proximal end, LCD temperature sensor {(an ambient
temperature of the liquid crystal) is the measured value, the detected temperature value of the
temperature sensor 17 is always a higher value than the safe operation of the In point 6A of the
substrate. LCD, liquid crystal or the like does not cause damage to the area beyond the upper
limit {70 °C or less} (Fig. 9 surrounded by the broken line of the liguid crystal over the operating
temperature, referred to a3 region) the temperature detection unit 28 is input from the
temperature sensor 17 based on the value of the temperature of the cooling fan 20 is driven
ON prior to the point that is presaent, the controlier 22 according to the present embodiment of the
ifluminance detection unit 30 in the series of control operations which resulted in the invention
depends on the processes. That is, sunlight is irradiated to the display device 1 is assumed from
the results shown in Fig. 8, is irradiated with sunlight in the environment, the temperature
detection unit 29 is inputted from the temperature sensor 17, the input temperature (50 °C)
equal to or greater than a predetermined level, the cooling fan 20 the cooling fan 20 the drive
control section 23 and outputs ON signal for the control, solar radiation due to rapid temperature
rise on the main body 58 and cannot support, which cocis the inside of the main body unit 58 a
delay is caused upon the derived conclusions. Therefore, the digplay device 1 o detect the
irradiation of light such as sunlight according to the above embodiment comprises the photo
1C18, photo IC16 from the side of the illuminance detection unit 30 is input, the input to detect
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whether or not the illuminance at a constant level and, in the case of more than a certain level of
the cooting fan 20 the cooling fan drive control unit 23 ON and 20 is carried out by the, the safety
operation of the LCD subsirate 8A, damage to the liquid crystal {70 °C or less) does not exceed
the upper limii of the temperature of the control shown in Fig. 10 is not resulted in the invention
depends on the processes.

That is, the experimental resuits shown in Fig. 10, display device 1 is assumed to be a direct
sunlight, the following ¢, d, ¢ as the temperature detection unit 292 is set. ¢. Set in the
temperature detection unit 29, a driving control unit of the cooling fan 20 the cooling fan 23 and
20 to ON for outputting a signal (50 °C) in the case where the value of the constant level, set in
the temperature detection unit 29 d., the lighting control unit 28 to the drive circuit 24 to OFF
and, LED display unit 7 or 6 and the OFF operation of the liquid crystal display unit for
outputting a signal (70 °C) in the case where the value of the constant level, set in the
temperaturs detection unit 29 e., the cooling fan 20 the cooling fan drive controd section 23 {o
OFF and 20 for outputting a signal (40 "C) in the case where the value of the constant level,

in addition, the illuminance detection unit 30 and the driving control section 23 may be sat as
follows. a. Set in the drive control section 23, timer 32 (liming circuit) measures the value of a
certain period of time (80 seconds), the illuminance detection unit 30 b. setin, the coocling fan 20
the cooling fan 20 the drive conirol section 23 and the ON signal for a constant level in the case
whare the value of the output (70, 000Ix),

As a result, in the case shown in Fig. 10, the cooling fan 20 as shown in Fig. 9 the liquid orystal
display unit 8 constituting the safety operation of the LCD substrate 64, does not cause damage
to the liquid crystal (70 °C or less) in the region beyond the upper limit of the {(Fig. 9 surroundad
by the broken line the liquid crystal over the operating temperature, referred to as a region} in
the previous stage, the display device 1 the illuminance detection unit 30 (70, 000Ix) is applied to
the value of the illuminance level can be driven with and guickly detected, the state of the LCD
substrate 8A are placed near the measured value of the temperature sensor (an ambient
temperature changes with time of the liquid crystal) can be identified by. Thereafier, as in the
case of Fig. 9, the temperature detection unit 29 is inputled from the temperature sensor 17,
the input temperature (50 °C) whather or not a certain level is detected, a constant levet (50 °C)
or more in the case of the cooling fan 20 the cooling fan 20 the drive control section 23 outputs a
signal for ON, the main body portion 5B is cooled by the cooling fan 20 in the normal control of
the temperature detecting unit 28 can support the execution of the measuremant value of the
ternperature sensor 17 {(thermistor sensor ambient temperature) which was confirmed by.
Therefore, on the basis of the following b, the cooling fan 20 of the drive control is executed, the
first photo 1C16 of heavy of incidence of sunfight in the range of a certain rise time measurement
io be sufficient, the present inventor has, in terms of a driving control unit of the following
including 23, 20 of the cooling fan ON, and the OFF control is executed. a. Set in the drive
control section 23, timer 32 {timing circuit) measures the value of a certain pericd of time (80
seconds), the illuminance detection unit 30 b, set in, the cooling fan 20 the cooling fan 20 the
drive control section 23 and the ON signal for a constant level in the case where the value of the
output {70, 000},

As a result, as shown in Fig. 10, the illuminance detection unit 30 by the controller 22 including
control processes, the cooling fan 20 is driven in a stable state, direct sunlight after the display
device 1, the predetermined time has elapsed the pull-in, the proximal end of the LCD substrate
8A are placad in the measurament vaiue of the temperature sensor (the liquid crystal changes
with time of the ambient temperature) is, the safety operation of the LCD 8A of the substrate, no
damage is caused in the liquid crystal constantly maintain a temperature of less than 70 °C
becomes possible.

The display device according to the embodiment 22 of the controller 1 for control processes,
based on the flowchart shown in Fig, 6 or Fig. 7, it becornes possible to execule.

First, set in the temperature detection unit 29, the lighling control unit 28 and the driving circuit
24 to OFF, the liquid crystal display portion 6 or the LED display unit 7 and the OFF operation
of the Fig. 6 flowchart for the basis of the processes to. A first step in Fig. §, the temperature
detection unit 29 detected by the temperature at a constant level (70 °C) greater than or equal
o the value of 7And determining, in the case of the determination result is YES, as shown in step
B in the lighting conirol section 28, and a drive circuit 24 OFF, the display unit 7 or the LED 6
OFF and the operation of the liquid crystal display section performs a control operation. On the
other hand, in step 6 of Fig. A, the temperature detectad by the temperature delection unit 23
{70 °C) with a certain lavel of value to determine whether or not, in the case of the determination
result is NO, the step of Fig. 8 the lighting conirol section 28 is as shown in C, the driving circuit
24 holds the ON slate, the liguid orystal display unit or LED display unit 7 8 remains ON state
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of operation can be reduced.

Then, the detected value of the illuminance detection unit 30, based un the detected value of the
temperature detection unit, the drive control unit 23 controls the driving of the cooling fan 20 in
the ON, OFF control of the processes, will be described with reference ic the flowchart of Fig. 7.
A first step in Fig, 7 in that the illuminance detection unit 30, the value of the detecied
ifuminance at a constant level is determined whether or not the (70, 000x), (70, 000Ix) or more
and the value of 3 constant level the illuminance of 60 seconds has slapsed after the detection of
whether or not?is determined. Here in the case of the determination result is YES, the operation
control section 23 as shown in step B of the cooling fan 20 and the ON driving signal, driving the
cooling fan 20.

On the other hand, in the case of the determination resuit is NO in this case, the temperature
detaction unit 28 of Fig. 7 in step C in tha value of the detected temperature (50 °C) or more
than a predetermined level?For a determination. In the case of the determination result is YES in
this case, as shown in step D of the cooling fan drive control unit 23 and the drive signal to the
20 ON, fo drive the cooling fan 20.

On the other hand, in the case of the determination result is NGO in this case, the temperaturg
detection unit 29 in Fig. 7 detected in step E of the temperature at a constant level (40 °C) less
than or equal {o the value of?For a determination. in the case of the determination result is NC in
this case, as shown in step F of the cocling fan drive control unit 23 20 remains ON and the
driving signal, to drive the cooling fan 20 is continued.

(On the other hand, in the case of the determination result is YES in this case, as shown in Fig. 7
the step of g in the drive control section 23, 20 OFF and the drive signal to the cooling fan, the
cooling fan 20 is stopped driving.

A-C such as shown in Fig. 6 of the, A-G of the control flow shown in Fig. 7 is repeatediy
performad by, for example such as an outdoor day window 1 falis in the case where the display
device is installed, the display device 1 is irradiated with the intense sunlight or suddenly, or
suddenly even in the case where the dale is tsu yvin corresponding possible, as the case of the
board material 5A and the main body unit 5B and the electronic components contained within, in
particular liquid crystal display unit § is weak against heat and cooled, and it is possible to
maintain its function.

irt the above embodiment, the display device 1 on the surface of the surface of the board
material 8A, as a display unit and the liguid erystal display portion 6 and juxtaposed to the LED
display unit 7, a driving circuit for driving the controller 22 according to the embodiment 24 of the
control processes, which are controlled by the drive. However, the present invention relates to a
liguid crystal display unit 6 and the LED display unit 7 is juxtaposed to the present invention is
not limited to, liquid crystal display unit only in a display device according to the above-
described embodiment so that the control of the controlier 22 may be emploved in the processes
may be.

INDUSTRIAL APPLICABILITY

According to the present invention, incidence of direct sunlight in outdoor and indoor window, it
is possible to use more comfortably the liquid crystal display unit and a dispiay device can be
provided. For this reason, many direct sunlight is irradiated to the window or the like of an
outdoor or indoor, even in the environment of high temperature, the liguid crystal display unit
having a display device and can be installed. Thus, such a location in the liguid crystal display
unit of the dispiay device, for example passersby information in more detail of the store can
inform the like. Thus, for exampile in a restaurant such as' this day of the recommended
commpodities ", landscape conking .’ food provision place ' and the like, the liguid crystal
dispiay unit by the image or video, such as a pedestrian in detail can be provided to the real-
time, and improve the customer gathering force can be expected to follow the increase of sales.
REFERENCE SIGNS LIST

1: Display device 2: wheals 3: base 4: pole 54 main body (housing) 58: 8 (housing) of the board
material: the liquid crystal display unit 8A: LCD display unit 7: LED substrate 7A: LED
substrate 8: a connecting cord 8A: terminal 3:10 power: ground 11, 12: bracket 13: circuit board
14: light receiving device 14A: the light recaiving davice substrate 15A, 158: light receiving
portion 16: pholo IO {a photo sensor} 17 temperature sensor 18: intake port 19: exhaust port
20: cooling fan 21: exhaust duct 22: controller 23 driving control unit 24: drive circuit 25: input
device 26: memory 27 the recorder 28: the lighting control unit 28: temperature detecting unit
30: the #luminance detection unit 31: A/ converter 32: fimer
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1. The video or image that can be displayad on the surface of the liquid crystal display portion
and composed of a casing-like surface is disposed on one surface, is directed to the viewer's
face thi installed indoors or sutdoors state and the display unit is enabled, the display body to
the enclosure of the fiquid crystal display portion of the cooling fan and cocling can, the seal
structure is in the liquid crystal display device, the display body to the enclosure of, the Higuid
crystal display part is disposed to measure the temperature of the sensor and the
temperature in the casing, the display light irradiated on the measuring the luminance of which
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is provided with a photo sensor, the display of the display in the housing of the body, in which the
cooling fan ON, OFF and controls the driving of the drive control unit, so as to drive the liquid
crystal display unit, the liquid crystal dispiay unit to display a video or image in any drive
circuit, the driving circuit is ON, OFF and possible, ON operation of the liquid crystat display
portion, the lighling control part allows the OFF, comprising a controlier, the controller is further,
the iluminance measured by the photo sensor is input, the input to detect whether or not the
illuminance at a constant ievel and greater than or equal to, greater than a certain leval and
when the driving of the cooling fan and the cooling fan to the control unit outputs the ON signat
for the light intensity detection section, and the temperature measured by the temperature
sensor input, wherein the input temperature or over a predetermined level and for defecting
whether or not, in the case of more than a certain level to the control unit of the driving of the
cooling fan and the cooling fan is ON to output a signal for a temperatura detecling section, as a
large-screen display device.

2. A plurality of LED light emifting elements arranged in a plane, each of the light emitting
elemnent is turned on to any LED, is capable of displaying information on the surface of the LED
and the display unit, the video or image that can be displayed on the ligquid crystal display
portion and the surface, and the housing in a planar shape and provided in paraliel on one
surface of the, directing the viswer's face thl instalied indoors or cutdoors state is possible and
the display, the display body o the enciosure of, the display unit and the liquid crystal display
part can cool the LED and the cooling fan, comnprising a display device, the display body to the
casing, the liguid crystal display porlion juxtaposed (o the display unit and the LED heast sinks
and the {temperature sensor to measure the temperature of the body, the display light irradiated
an the pholo sensor measuring the luminance of which is provided with a, in the housing of the
display body, in which the cooling fan ON, OFF a driving controf unit, the display unit and the
LED so as to drive the liguid crystal display unit, each LED of the LED display unit lights up
the light-emitting element in any arbitrary information displayabie on the display surface, or a
Higuid crystal display unit to display a video or image in any drive circuit, the driving circuit ON,
OFF and possible, liguid crystal display part of the display unit or the operation of the LED ON,
OFF and aliow the lighting control saction, is provided with a, wherein the controller is further, the
iHurninance measured by the photo sensor is input, the input to detect whether or not the
#Huminance at a constant level greater than or equal to, greater than a certain leve! and when the
driving of tha cooling fan and the cooling fan to the control unit cutputs a signal of the ON for the
tight intensity detection seclion, and the temperature measured by the temperature sensor
input, the input for detecting whether or not the temperature is greater than a certain level and,
greater than a certain level and when the driving of the cooling fan and a cooling fan to the
conirol unit cutputs a signal of the ON 50 as 0 setl the temperature detecting section, as a large
~screen display device.

3. The controller of the termperature detection section, and the temperature measured by the
temperature sensor input, the input temperature below & predetermined voltage level and o
detect whether or not, when it is less than a certain level of the driving of the cooling fan and the
caoling fan {o the control unit for cutputting a signal OFF to claim 1 or 2 becomes as described in
any one of the display device.

4. The controlier of the temperaturs detection section, and to measure the temperature of the
temperature sensor input, the input for detecting whether or not the temperature is greater than
a certain level and, in the case of more than a certain lavel above the driving circuit and the
lighting control part to OFF, a liquid crystal display unit so as to set the OFF operation of the
cutput signal of the display device according to claim 1 becomes as.

5. The conirolier of the temperature detection section, and to measure the temperature of the
temperature sensor input, the input temperature or over a predeterminad level and for
detecting whether or not, in the case of more than a certain ievel with respect to the driving
circuit and the lighting control section OFF, LED display section and the liquid crystal display
unit so as to set the OFF gparation of the cutput signal according to claim 2 becomes as the
display device.

5. The control unit controls the driving of the cooling fan in the controller, and the illuminancs
detection unit from the coocling fan to the input ON signal for, after the input and, within a
predetermined period of time measured by the timer in the ON and the covling fan, the
ifluminance detection unit from the cooling fan so as to set the input ON signal, and after the
input, measured by the timar afier a predetermined time has elapsed in which the cooling fan is
OFF in performing the control to as racited in any one of claims 1-5 consisting of 3 display
device.

7. An illuminance detecting unit, which is inputted from the photo sensor, the input to detect
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whether or not the #luminance at a constant level greater than or equal to, greater than a certain
level and when the driving of the cooling fan and the cooling fan o the control unit for cutputiing

a signal for ON in the case where the value of the constant level, the level of the one or more 70,
000ix is set to & value of the display device according to any one of claim 1 or 2.

8. In the temperature detection section, which is inputted from the temperature sensor, the
input for detecting whether or not the temperature is greater than a certain level and, in the case
of more than a certain level to the control unit of the driving of the cocling fan and a cooling fan
ON when a signal is outputted 50 as to set the value of the constant level, less than 50 °C from
any value in the range of room temperature and to the display device described in any of the
claim 1 or 2.

9. in the termperature detection section, which is inputted from the temperature sensor, the
temperature is below 3 predetermined voltage level to the input t0 detect whether or not, in the
case of a predetermined level or less to the control unit of the driving of the cogling fan and the
cooling fan is OFF for cutputting a signal for a given level of vaiug in the case where, in the
range of 40 °C or less et rocom temperature from a display device accaording to claim 3 any
value,

10, In the temperature detection section, which is inputted from the temperature sensor, the
input for detecting whether or not the temperature is greater than a certain level and, in the case
of more than a certain level above the driving circuit and the lighting control part to OFF, the OFF
operation of the fiquid crystal display unit for outputting a signal at a constant tavel in the case
where the vaiue of the, equal to or less than 70 °C at room temperature in the range of from any
of the display device according to claim 4 value.

11. in the temperature detection section, which is inputted from the termperature sensor, the
input for detecting whether or not the temperature is greater than a cerlain level and, in the case
of more than a certain level above the driving circuit and the lighting control part to OFF, the
dispiay unit and the liquid crystal display part of LED OFF operation when a signal is outputted
$0 a5 to set the constant at a value of the level, in the range of from 70 °C or less at room
temperature of the display device according to claim 5 any value.
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DESCRIPTION KR200401354

Technical Field [0001] The present invention relates to a cooling structure for a liquid
crystal display device,

1 is a perspective view showing an appearance of a liquid crystal display device
according to the present invention;

2 is an exploded perspective view showing a heat dissipation structure of a conventional
liguid crystal display device.

3 is an exploded perspective view showing a heat dissipation structure of a liquid crystal
display device according to the present invention.

4 is an exploded perspective view showing a heat dissipation structure of another liquid
crystal display device according to the present invention.

Fig. 5 is an exploded perspective view showing a heat dissipation structure of another
liquid crystal display device according to the present invention; Fig.
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6 is a perspective view showing a heat dissipation structure of a liquid crystal display
device according to a preferred embodiment of the present invention;

7 is a perspective view illustrating a heat dissipation structure of a liquid crystal display
device according to another preferred embodiment of the present invention;

8 is an explanatory view showing a heat source flow of the heat dissipation structure of
the liquid crystal display device according to the present invention.

FIG. 9 is a perspective view showing an embodiment of a combination of a plate heat
pipe and a heat sink according to a preferred embodiment of the present invention; FIG.

FIG. 10 is a partial view showing a top - to - bottom coupling structure of a liquid crystal
display device according to a preferred embodiment of the present invention; FIG.

11 is a partial sectional view showing an internal section of a plate - shaped heat pipe
applied to a preferred embodiment of the present invention;

{Description of Reference Numerals for Main Parts of Drawings)

10;

An external chassis 11, a first chassis 12, a second chassis

[12]

12a second chassis slope 20, a backlight unit (BLU} 30, an LCD panel (LCD panel)

14-11-2017 2
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40;

A light transmitting portion 41, a prism sheet 42,

43;

A reflective sheet 44, a light guide plate 50, an LED package circuit board (LED package
circuit board)

LED 60, backlight unit frame (BLU frame) 70: control panel

160;

A heat radiating plate 110a, a side ventilation hole 110b,

1110}

110c¢; an inclined surface ventilation hole 120; a separating wall 200;

211

A plate - shaped heat pipe container 212; Plate type heat pipe channel

220

A heat sink 230;

14-11-2017 2
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132]

BACKGROUND OF THE INVENTION 1. Field of the Invention The present invention
relates to a heat dissipation structure of a liquid crystal display device including a
backlight unit (hereinafter referred to as BLU) using an LED as a light source, and more
particularly, Has a heat dissipating structure in which a very excellent heat pipe is used
as a heat transfer medium and a heat sink for dissipating heat transferred to a heat pipe
is disposed in an upper space of an outer chassis of the liquid crystal display device.
The heat pipe takes the form of a plate for thinning the heat dissipation module. In
general, LCDs such as TFT - LCDs are light - emitting elements that can not emit light
themselves, and thus an external light source is required, and the device that provides
this light is a BLU. Light sources used in BLU include cold cathode fluorescent lamp
(CCFL), light emitting dicde (LED), and surface light source {(FFL). In recent years, the
adoption of LEDs having advantages of high power consumption, low power
consumption, environment friendly, and thinness has been increasing in the light source
market led by cold cathode fluorescent lamps. LED has the advantages described above,
but has a disadvantage that the light efficiency is as low as 20 to 30%. 32The number of
LEDs used in the BLU of an inch TFT - LCD is about 400 (about 1W consumed power
per LED), and the heat generated here is about 280W. Failure to dissipate such high
temperatures can lead to short circuit of the LED printed circuit board on which the LED
is mounted, causing BLU inoperability, and durability and reliability are largely lowered
due to the operation of the related electronic compoenents in a high temperature
environment. A cold cathode fluorescent lamp mainly used as a BLU light source of a
conventional liquid crystal display device has a very small calorific value as compared
with an LED, and a BLU frame 60, which is a structure for accornmodating the BLU, is
used as a heat discharger or a fin- 100}, and heat generated from a heat source such as
a light source is radiated to the outside using natural convection or forced convection. 2
shows a heat dissipation structure of a conventional liquid crystal display device.
Recently, the adoption of LEDs as a BLU light source of a liquid crystal display device is
increasing. The heat generated in the LED 51 is dissipated to the outside through the
heat emitting body 100 mounted on the rear surface of the BLU frame 60. However, the
volume of the heat emitting body 100 is increased, 1 have.

Also, although a large - capacity cooling fan is employed to promote heat dissipation, it
has a problem that a large noise is generated. The object of the present invention is to
provide a heat dissipation structure of a liquid crystal display device having excellent
heat dissipation performance while satisfying the thinning requirement of a liquid crystal
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display device. The heat sink is used as a medium for transferring the heat generated by
the LED. A heat sink, which is a main means for being coupled to the plate - type heat
pipe condenser and dissipating the heat to the outside, And a heat radiation structure of
a liquid crystal display device which is excellent in heat radiation performance and can
be made thinner and lighter.

In order to achieve the above object, the present invention provides a liquid crystal
display device including a BLU (20) using an LED as a light source, wherein a cooling
module having a plate heat pipe (200) and a heat sink Thin, lightweight, and improved in
heat radiation performance. The plate heat pipe 200 is mounted on one side of the LED
package circuit board 50 or the back surface of the BLU frame 60 with a side of the
plate heat pipe 200 attached thereto. The LED package circuit board 5C or the plate -
shaped heat pipe 200 installed on the rear surface of the BLU frame 60 is installed at an
acute angle with respect to the gravity direction. Here, the direction in which the
channel 212, which is the working fluid movement space in the plate - type heat pipe
200, is formed is the same as the installation direction of the plate - type heat pipe. The
plate heat pipe 200 is a plate type in which at least one surface of the upper and lower
surfaces of the container 211 has a constant flatness for reducing the thickness and
resistance to heat. The heat sink 220 is installed on the plate - shaped heat pipe 200,
which is disposed at an acute angle with respect to the direction of gravity by the heat
dissipating means of the plate - type heat pipe 200. The heat sink 220 coupled to the
upper portion of the flat plate heat pipe 200 is installed in a space above the second
chassis 12 to reduce the thickness of the liquid crystal display device. And may be
installed in the upper space of the first chassis 11. The upper space of the second
chassis 12, on which the heat sink 220 is installed, functions as a passage for air
movement. And a side ventilation hole 110a, a top ventilation hole 110b or a slope
ventilation hole 110c is installed on one side of the second chassis 12. [ Also, a cooling
fan 230, which is forced convection inducing means, may be mounted on the ventilation
opening. According to a preferred embodiment of the present invention, the plate -
shaped heat pipe 200 is provided at an acute angle with respect to the gravity direction
on the back side of the LED 51 as an exothermic optical element. and the heat sink 220
is disposed on the upper side of the plate - By being installed in the upper space of the
chassis, it contributes to the thinness of the liquid crystal display device, improves the
heat radiation performance, and improves the reliability and durability of the liquid
crystal display device.

BEST MODE FOR CARRYING OUT THE INVENTION Hereinafter, preferred
embodiments of the present invention will be described in detail with reference to the
accompanying drawings. it should be understood that the detailed description of the
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present invention is illustrative of the present invention and is not limited to the
embodiments described herein but may be embodied in other forms. The above -
described embodiments are provided so that the disclosure may be thorough and
complete, and that those skilled in the art will be able to convey the spirit and scope of
the present invention. In the accompanying drawings. some are exaggerated in order to
clearly convey the features of the present invention. In addition, general additional
components and devices of the liguid crystal display device which are not described in
detail herein can be provided. 3, the cooling structure of a liquid crystal display
according to the present invention includes a backlight unit 20 for providing a light
source to an LCD panel 30, an LCD panel 30 as a light receiving element, and an LED 51
as an exothermic optical element A cooling module to which the heat sink 220 and the
plate heat pipe 200 for processing the generated heat are coupled, a control panel {not
shown) such as a first chassis 11, a second chassis 12 and an LED driving circuit 70).
The backlight unit 20 includes a light correction unit 40 composed of a light guide plate
44, a reflection sheet 43, a diffusion sheet 42, a prism sheet 41 and the like and an LED
51 serving as a light source, And a BLU frame 60 serving as a structure for coupling the
BLU components such as the LED package circuit board 50 with the light transmission
unit 40. | The BLU frame 60 also serves as a radiator for diffusing the heat generated
by the LED 51 in addition to the structure supporting the BLU 20 component. 4, the heat
sink 220 coupled to the upper portion of the plate - shaped heat pipe 200 may be divided
into at least one unit, and the heat transferred through the plate - The separating wall
120 is installed on the upper surface of the second chassis 12 in order to minimize
thermal interference between the first chassis 12 and the second chassis 12, [ The
partition wall is provided in proportion to the number of the divided heat sinks 220.

Also, an upper surface ventilation hole 110b may be formed on the upper surface to
smoothly perform indeor and outdoor air inflow and outflow. 4 and 5 show a heat
radiation structure by forced convection with a cooling fan 230 as a forced convection
inducing means. Referring to FIG. 5, the heat transferred to the heat sink 220 through
the plate - shaped heat pipe 200 without the cooling fan 230 as the forced convection
means dissipates the heat source to the cutside by natural convection. A side ventilation
hole 110a and a slope ventilation hole 110¢ are formed in the second chassis 12 in order
to smoothly radiate heat by natural convection. The cutside low - temperature air flows
into the side ventilator 110a, and the inflow air gets heat from the heat sink 220, and the
heated air is discharged to the outside through the sloping ventilator 110c. 6 and 7,
there is shown a heat dissipation structure of a liquid crystal display device in which a
plate - shaped heat pipe 200 accommodated in a second chassis 12 and a heat sink 220
are coupled. 6 is a heat dissipation structure of a liquid crystal display according to a
preferred embodiment of the present invention by forced convection provided with a
cooling fan 230. FIG. The heat generated from the LED 51 is transferred to the upper
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heat sink 220 through the plate heat pipe 200 and is discharged to the outside by forced
convection by the cooling fan 230 mounted inside the side ventilation hole 110a Thereby
releasing heat. 7 is a heat dissipation structure of a liquid crystal display according to
another preferred embodiment of the present invention by natural convection without a
cooling fan. The heat generated by the LED 51 is transferred to the upper heat sink 220
through the plate heat pipe 200 and the air introduced from the side air vents 110a and
the like takes heat from the heat sink 220, The ventilation hole 110c and the like.
Referring to FIG. 8, the process of heat dissipation from the LED 51 to the outside will
be described. Heat generated from the LEDs 51 mounted on the LED package circuit
board 50 is transferred to the BLU frame 60 through the LED package circuit board 50.
The BLU frame 60 serves as a structure for receiving the BLU components and at the
same time diffuses the heat transferred from the LEDs 51 by using a large area to
perform a heat radiation function to lower the heat amount per unif area.

Therefore, the material of the BLU frame 60 is preferably aluminum or the like having
excellent thermal conductivity. The heat transferred and diffused into the BLU frame 60
is transferred to the plate - shaped heat pipe 200, and the heat is transferred to the
internal working fluid, sc that the liquid working fluid abscrbs the heat and is changed to
the vapor phase to move upward. The moved working fluid discharges heat by the
cooling fan or the low - temperature outside air introduced from the side ventilated by
the natural convection in the condensed part to which the heat sink 220 is coupled. The
working fluid in the gas phase that externally releases heat is liquefied and returned in
gravity direction by gravity and capillary force. By repeating this series of processes,
heat generated from the LED 51 is emitted to the outside. Referring to FIG. 9, according
to the cooling structure of the liquid crystal display device according to the present
invention, the heat sink 200 is coupled to the upper portion of the plate - shaped heat
pipe 200. In the plate heat pipe 200, a plurality of small heat spread pipes 200 are
installed in parallel with each other depending on the arrangement of the LEDs 51. 10, in
the cooling module including the plate heat pipe 200 and the heat sink 220 coupled to the
plate heat pipe 200, the heat sink 220 is disposed in a space above the second chassis
12, . The plate - shaped heat pipe 200 is installed at an acute angle with respect to the
gravity direction on the back surface of the LED package circuit board 50 or the back
surface of the BLU frame 60, and a thermal interface material such as a heat dissipation
pad is used to reduce thermal resistance . The channel direction of the plate - shaped
heat pipe 200 is the longitudinal direction, and exhibits the maximum performance when

of the plate - shaped heat pipe 200 are formed as a single unit or a plurality of units are
formed in parallel. In case of a single channel, a circular container 211 having an inner
wick or a circular heat pipe is compressed by pressing or the like to form a flat surface
to form a plate - shaped heat pipe. 11 (b}, a plate heat pipe in which a plurality of
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channels are formed in parallel by extrusion or drawing processing does not require
additional processing such as pressing, but surface grinding such as grinding may be
added to improve flatness.

As described above, according to the cooling structure of the liquid crystal display
device according to the present invention, since the heat generated in the LEDs 51 is
dissipated to the outside, the cooling structure of the liguid crystal display device having
excellent heat dissipation performance, .
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CLAIMS KR200401354

1. A cooling structure for a liquid crystal display including a backlight unit (BLU) using
an LED as a light source, the cooling structure comprising: a plate - shaped heat pipe for
diffusing and transporting heat generated from the LED; A heat sink having a plurality of
fins coupled to an upper portion of the plate - shaped heat pipe as heat dissipating means
of the plate - type heat pipe; A second chassis for receiving the plate - shaped heat pipe
and the heat sink; A second chassis upper space in which the heat sink is located and
forms a travel section of the air flow; And an air vent formed on a side surface, an upper
surface, or an inclined surface of an upper portion of the second chassis for flowing
outside air into the heat sink.

The cooling structure of a liquid crystal display device according to claim 1, wherein the
plate - shaped heat pipe is provided on the rear surface of the LED package circuit board
or the backlight unit frame.
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The cooling structure of a liquid crystal display device according to claim 1, wherein the
plate - shaped heat pipe has at least one channel and at least one outer surface is flat.

The cooling structure of a liquid crystal display device according to claim 1, wherein the
plate - like heat pipe and the heat sink are integrally or detachably coupled.

[oa}

The cooling structure of a liquid crystal display device according to claim 1, wherein a
cooling fan, which is forced convection inducing means, is provided on a side surface, an
upper surface, or an inclined surface of the upper portion of the second chassis.
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FROBLEM TQ BE BQLVED: To enable the heat generated in an electronic equipment
case o be efficlently radiated by a8 method whereln a partition is provided o form a
path for making the air agitated by a fan provided in the case circulate in the whole
case. SOLUTION: A partition 7 is provided in parallel with a partial outer wali 2 of an
sleclronic case 1 and then aperiure parts gre provided onboth ends soasfofixafan B
on one aperture part as an air putlet while the alr agitaied by the fan 5 is run away from
the alr inlet 77 as the other aperture part along the ouler wall to be absorbed from the
lower Hlange part of the fan 5 of the cutlet to the fan 5 to form a circudalion path.
Through these procedures, the distance of the alr running along the culer wall 2 s
prolonged thereby enabling the radialing effect {0 ba enhanced efficiently.
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@ BIIOWS N FIG,

de

Thus, sltheugh the station path of the air in the 2 s formedd, the air corresponding 1o the inflow amount from the opening 0P is discharged i the ouls

fromn the opening OF2, it increases the excess air pr
mir outlet,

ox 7 it s possible o prevent, Therefors, opening OF1 beeomes the alr i the opening 0P2

hecomes

ins FN provided on the back of the liguid crystal dispiay de Jthe

12 side) of &

air fow to the ':cuk aif passage A02 ooowis, iLincieasad cooling Npof,:t of air-cooling
tis r:fﬂu»*'“:v oooled, b

he back surface {the surfsce of the backl

orystal panel 13,

By taking “he Rguration desoribed sbove, it can greatly su 1 the tempersture of

iquid arystal panel 13 as descrined balow,

Figure 2is 5 diagram showing the termperatire tise characieristice of the surface of the liquid orystal pi
quid orystal pa

ng front and $2, also rh»*‘cmﬁz‘ra tyre o

o0

the ver sents the temparature {

2, when cooling the front surface of the |

reprasents the ternparaturs rise chatacis & panel surfsce wher no coof

2 of the esse without oo

i

As shown in FIG. 2, the tempera ing the liquid crvstal pa

U 3 {panz e-’-‘-perauire} is about 65 ° €. at the maximum, in case
cooling is suppressed i about 58 ° G at most. Thus, by coviing the front of the panel provided with a fiont ais

assage AT, the panel temperature it can be see

rforming

hat can

be lowered 10 ¢ . or tugher

the fan Fi
the cosling capacity by adiusting the ait velocity it osn be ad

ncidentally, Sensitive Cutdoor display device 100, sines provi
cooling efficiency,

2 vicinity of the lowsr opening in the frontair dunt ACT, the liquid erystal panel 13 high front
isted to.

Here, a7 biowing wind on the back side of the

trostatically induced in 2 basldight

, not te adopt ihe direct cooling such tlowing wing ba
oled, in air dustis tkel lw uds\ dt-:\ the fiuorescent lamp, benause the life of the backiight 12 lowers the [uminanse of the backlight 12in 2
fore, the housing electionios such as a doiving clrcuit o7 the backlight 12 and the liquid orystal panel 13 05 the housing 11, itis desitsble that
i3 NG gap

12 is performad dire
shert time is shortened

the housi such packing or filling materisl so that th

between

Further, to slieviate the impact caused by sutdoor display appsratus 100 T6li, it is desirable to sdopt 5 supporting s
wpusing 11 and the spparatus box 2 of the inner wall of the liquid erystal display deviee 1.

Morecver, to improve reliability, the filter provided in the opening 0P £

s air inlet, the dustis p
e 21) the upper su

re the maintenance,

e possible struciure and remove the {surface oppoesite to the window
anilivated structure

that the i:her cleaning is

Further, the connection portion betwesn the transparent

d 5 sealing member
on of rain water or dust from the gsp.

F1i3 0
owrin FEG. 3 i may
0wl be omitted.

which had adepted & configuration inwhich the f vicinity of the lower op

= 0 FIG. 2, i the same refers signed to the same co

Te cutdonr display devices 1

ik ain duct ACT,

disposed a fan F17 (irst fan) in the vicinity of the Upper opening in the & > upper on

the rear ait passage ACZ T is disposed fan F12 {(second fan) in the vicinity.

aning OFP1, as well as fe uct ACT by the fan F11, algo fed to the back air
2. The aii sentis d‘ sel |d(’]9\j from esch of rhe iower opeaning in the front sir duch ALT and rear alr psssage AU2 beeomes downward ourrent, and
g OF he hottorn of th

pas dqe,‘\C,Z oy rhemr

is discharged from the open

ithox 2 to the outside.

Hiere, the fan F17 is mainly hecause conling the font surisce of the liquid erystal panel 13 can be referred w as the liquid erystal panel cocling fan, fan 12 can be referted

1o as casing cooking fan so 1 cool the housmg i1

ate air i the apparatus tox 2

and fan F12, it is possible to respectively the front air dust ACY and rear air passage A ‘ndeaendmt!y

stal panel 13 the front and the biouw

sing 11 together can be cocled 4t a Bigh Row velosit is possible t further i

in configuration to the
A FiG. 4
undant descrintion will be omitted.

er send i

COA descs

i Guct ACY d"d fenr air passage A2, o achiove

d above, without ¢ ting the air in the sppaiaiie bux 2 has been independent of each

be configuied as outdoor display deviee 100C shown in F

this the display device 10CB or outdoor 4,

snd FIG. 5, in the same reference nur signed 1o the sarme configuration as outdoor display deviee 100 shown Fi5. 1,

lay device 1008 shown in 4,5 fan £271 s airfow generating mesns is ananged in the vicinity of the open ¥ the botiom of the unit hov 2, 1o

‘.' oree the air in the apcar 27 16 dise! @ front air duct AUT and rear air passage AGY,

us hox 2 from the opening QP2 by rotating the f « is divided 1o pass thro

g UF1 air passing through th

scharged to the o

el alr passage hecomes respectively downward current Rowin e by

ystal panel 13, can be cooled wyether wit

&y adopting such a configuration, the
effizieroy of the liquid crysat pansl 13,

using 11 of the liquid o

hle w0 enhance the cocling
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How generating means
ox 2 by rotating the

is arranged i the
apture,

N F37 10 forcibly o L air fowing fror the opening 081 is divided so as to

ane AC2 s

nactively dowrdraft air passl

ng through the air

By adoptng such a configuistio
=fficiency of the fiquid crystal panel 13.

e outside o

<A-6, Modification 3>

in the first and second m
liquid crystal panel 13 is tharmat ot g 11, air-canling the housing 17 it was using ine

160D shown in FIG. In Fi gned to the sam

G from the iower side of the oper
OP1 bv rotation of the fan F41 is oo

d crystal o 13 and coaling the baclkiight 12
g QP2 to the outside.

13, itis nossibie to f

7 improve the caoling effis

uction in the service fife of the

0 sunpress a

FPW

of the tiguid crysta! display deviee 1A doss not srranged, als
siay] indicating provided contt
ay device 1A,

i rHiicn w

apparstus box 2 as the back ai a8 AC2
i t may be disposed coating fins onthe

ion may be a structure wit

he partiion w:

Modification 4>
in the first and third modifications of embodiments described above, provided the air i
in which the air outlet on the bottom of the apparatus box 2, the air

@ prajecting pertion 227 of the apraratus box Z has shown the
the arrangement position is not limited to this, the side suiface of the apparatus box 2 may he

niettc

ul‘D\/Iu“G an the back or bottom surface

3

iay device 190E or auideor 7 is conceivabls
=d to the same configuration as ocutdaos

VFIG I FIG. 7and 3,0
e amitted.

in outdoor dizpi ay device 100E shown in FIG. 7, the opering OF3 (first onening) is provided than in the centrai portion of the ottom surface of the apparatus box 2 with the
ioser, the rear air passage ACZ closer apening UP4 {sec 3y is provided atthe po fwesn the opening OP3 and OP4, extends
ariition walls PW?2 reaching the tottom surface of the liquid xrysioi display devize 1is provided, Then,
aﬂ'd"‘(}t‘d n the vicinity of the lower opening in the front air duet 207,

hotiem of the unit b

fan Fiis

Fan F1 is rotated se as ta feed the air from

= lawer side 1o the front air passages ACT, the air sent, is

the ischarged fram the upper opening in the front air duct ACT, Tpenings
QP4 through the r=ar aif passage A2 itis discharged from.

air path ACZ dirextly by the pre

Atthough new air througih the oper
walls PWZ, f

ng O3 by rotation of the fan F1 ficws, the ext airis not supplied 1o the rear

fed to the front air duct ACT, LOD 1t will coc! the frant of the pans

wls only the frant surface

By adopting such a can ion, since new sxtarnal air firs

the LCD pangl 13

the tiguid orystal nane! 13, §

i oudoor display apparatus 10

e window side 21 of
s are configured o

side protrud

the apparatus box 2, the lawer =t opening poriicn) is pro e openings OPS
¢ JACRY g g

wn, the fan F1 is arranged in the vicinity of the lower opsar

d from rainwater from enter Tt

ir diuct ACH.

Be praventy

ted 0 4% to fead the air f he lower side to the

ning in the front air duet AT, &r

socled mixed is fe assage AC2.

s the window side 28y 1o cha

box 2 there is an advar

tions of embodinments, the air inlet, sir outiet, and &
arms the coeling efficie

st and fourth i

210 say that pe

mventicn will be deseribad with ¢
ad to the

STRNCE G

rystal d‘"p\"v devn me configur

cmittad.

rention des
e rise but it was o Keel

et FIBS. 1108,
e oparatin

SUp
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standing on the viewpoint of reducing the nower cons:

g

n, as weil as canling, thera is a case where heay

quid I pane ing heaters H1 s
av devica 1, a casing preheating hLa'era H2

ace of the liquid crystat panel 13. The

i audoor d 200 shown in 15, ¢, th
the rear surface of the liguid crystal di

fay devios

is disposed. T Mempmwtu“r sensor T8 .t“rr‘;: SBrature me:

attached to the rear s
of th= opening in the front sir duct ACT, it may be configured to dispase a
att

ion that extends lang

ated speed.

Further, in the vicinity of the lower apening in the frant air duct ACT fan £71 is provided, in the vicinity of the opening OPZ2 of the bottaim of the unit box 2 fan F72 is arranged.

d by

D between the cantroiled devics shown

¢T3, afan F71 and F72 are cc

The liquid crystai p

emperatiure Oof

rehzating b

@ TemIperatyns
rof board TG, & connection ref

o figuid orystal panet
in FIG. 10,

| board TC. A liquid crystal pans termperatiirs ¢

=132, -r-n\pnrx:‘ e contiol opargtion>

Hext, ref ¢ FIG. 9, a description is given of a temperature control operation of the liquid erystal display devies 1 in an outdoar distlay apnaratus 200 with referen

srature sensor 78 whish is attached o the re

e conyol bosed ¥

erature of th

wrystal panel 13 g
el temperatuie control f'oord 0, the i

ST P g H1 cooling

the sir fow from i Lottom ai

ol of the fan>
fure contrel by OR 7 OFF control of the fan.

1. Temperature contre! by ON 7 GFF con
a description will be given of a ermpe

Figure 11 is a characteristic diagram showing the temperawure change in the case of contrailing the pane! temperature by ON / OFF contral of the fan F71.

s the temperature, c.n“l represents ON fan F7
ne liquid erystal merabie temperature limit T, the tnmprraure nontral set Ic wier l‘m* To,

horizontal axis represents time, the verti
‘\emaerﬁufﬂ‘: of the liguid srystal pane! 12

"pref-nnt
in each pericd. Alse, '°p e

reb-e temperatire |

he temperature cantral set upner imit T1, the liquid ervstal par

When you start the liguid orysial displ e 1, the pansl temperatire begins 1o rise by heat inout from a backlight 12, Atthis stage fan F71 are OFF,

srature detectad by the temparature s e convol hoard

peraiure

in the liguid crystal panel temperature contiol hoard 13, it reaches the termpersture 11 panet temperature predetermined cause on the fan £71 (ON)

Start panel temperature is iowered by the operstion of the fan F71, i stops the fan F71 drops to temperature T4, If you stop the fan F73, sin

temperaiiie after teaching the temperaivie 71 operates the fan £71.

in advancs (TG ta T1).

Thus, ON fan F71, by repeating the OFF, it can be kept temperature contralied area set the temperaturs change of the liquid erystal pans

anove desoription when tumi no- OM /7 OFF cantrol of one fan F71, or it correspends 1o a case of simulansousty ON / OFF contro! of the pi
when using muiipie fan F71, sach fan F71, by setting the different temnneratures oN / OFF conditions, temp re changs, thereby enabling mars gentle temp

coritinl.

ie, @ plurality of fan F71, first, olassifizd inte thres second and third depending on the op:
the first o

ating conditions, the panel re starts 1o rise, at the
gh not reach the peint just fan F71 of the first classification lowering the panei
Iem'\eramre, \t is i s2 speed suppressed. When the termperature further reaches between the temp re T0and T1
second ¢ < speration of th of th fication, the tem & rising speed is fu.frhe:

tampe

sification to cperate the fan F71. Al

s pperates the fan F71 af the

n, at the stage of reaching &

2ase, in tum, when it reaches betwesn the temperaiure T and T1 is afan £71 af
i fan €71,

dote that the «i ion is alsa not limnited to the abave.

ification of the plurality of fan F71 is not limited 1o three, alse, ON /7 OFF cons

Further, 1o perform stepwise control described abeve, than
arranged in front of the frant air duct ACT, firstly, ¥ mlurality

ity of fan F71 is fed direotly to the air in fron path ACY, the
le to adopt a configuration sending air. By adepting such a ool

ration, even when
n the front air ciuct ACT.

sending air fram one fan F71, it can be fed evenly air thras

%B-2-2. Temperature contre! by the inverter coniral of the fan>
2 description is given of a temperature contral by the invarier cantrol of the fan,

he

Figure 12 is a characteristic diagram showing the temperature changs in the case of controiling the pane! temperatiire by the inverter control of the fan F71.

in Figure 12, 30 shown a frequensy variat onvel of t
temperature and the inverter and the vertical axis. Mote that the definition of each temperat

an panel tamperature
the same as FiG. 11

, it represents the frequency of the

d bt star

Began panel tamperature rises activates liquid crystat
v cantrol inverter at that time is tow, the rotational

T nane! lemperawre predstey

ting the fan 71, a

reasad alsc nigh rotaticn spesd of the fan F71. Then

s convolied, als

<1328

Ney 16 a heater,
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levice 1, the temperature of the liquid erystal panel 13 is the same extent as outdons temperatuie, in coid

in 5 state where the outdoors does not use 4 liguid crysis! disg

iy be fower thar the ope: teraperature limit

13 fror ser o the lempeiature eonirol set iowe

o prehest)

ght 12, but ol
heater HE
10 and the temperature convol setuppe

ik T3 by multiplying the trme,

o, it osn be pan

el lernperature shortens the time o reach the temperature contio!

nergture control se

{lernpes

Figure 13 is a characteristic disgram showing the termpeiatiure change inthe case of controlling the Gt prehieating heater 41,

ont pane! prehzatin

y tal axis represents time, the vartical axis reprasents the *ernp&ran
temperaiuie {panel temperature} of the 'xqulri orystal panet 13 in each {‘,t’--f:’i g

neater H1, and the OFF periag, the change in
v, Also, it hange in panel

a characteristic of the "Ves

urface pr i of the 'no hest

0 an operable temperature limit T1, entering from

FIG. 10
gt 12 of the start of th

g shown i

the bach

re T0. On the other hand, after the activation

ng attention e the characteristics of the
iguid crysis! display device 1, ON Then the panel front prehe:

he time 11 of the pansl temperatire 1
g heaters H1, 59 tepresented in the characters
e T,

ios of the "Ves heater”, increases the rate o

nanel termparaire, the tamparawre in & shorter time 10 than the time 11 0 rea

e panel front prehes

Afrer reaching the temperature T s the tempersture tise is foliowed by only heat input fro 0 stop (OFF).

Thus, the panel tempersture by ising a panel front preheating heater H1 is able to shorten the time 19 reach the temperature control region, that the panel tamperature

enters the temperaiure contral area in a shiort time, th operation of the § crystal panel 13 can shorten

> timne 1o stabiiize.

id erystal pane! aperating temperatune is maintained prope

tof the panel preheating heaters H1, casing 2 2also be usedin

ating heater H

temperature control regian.

i@ panel tamperature After reachin

ion, since the stop panel

power consumption can be reduced.

in the ahbove des
51 inpiut |

ione heat input from the bas crly

eaches a

s been descrived as the panel temperature by applying a time enters
coru“i red that the outdanr temperature is very low, if sa, even after allowed ta reach 2
= front preheating, the he:

the temperature contro! ares

temperature cont 1 witheut stopping, the pane! temperaiure can be

an F71, F 72 vased on the panel temperature, the panel by 2|
snel temperature efficiently it can be controiled, snd the

riately contratling the aperation of the front
e eep the nane! temperature constant, itis

As desoribed above, by monitaring the i
prehieating heaters H1 and housin
nossibie to stal

esting
<0 can reduoe power consumption by eliminat

s a display function or heatng.

UNNecessany oo

<8-3. Condensation nrevention measures»

i colid en

il

nts, moving a osidoor display devices, such s indoots, under certain conditions cause condensation on er suiface of the front or

3, the vist 2d

parent plate 28, the liquid ¢ rirnage may be red

: a surface treatment on the front of the inner and outer surfaces al

Therefore, as shown i FIG, 14, by o anel 13 of the transparent plate 23,

taking therehy suppressing the deterioration of visibility due 1o condens

Shaws an excerpt only transparent plate 23 and the tiquid cws*.al di ; devi L4 the ou transparent plate 23,
the inner surface eoating 232 is disposed on the inner surfane of the transpal 2 D pan afine !:q--\d orystai
pane 13,

Thein

=1 surface coating 232 a”d the ~1q i ol r‘l’»tal na

ng the visiti the outer suiface o
toh may Le 10 supn

a decreass in visibil

ity, a5
oress by replas ng a5 Necassal
ity dije to deps

pet
=
::
H]
3

A oun

ion has been made assuming tha , may be ised indaors, alsa i

aying that the same aifect.

51y 1o provide the esves-like projecting portions 221 onthe
21, if the window side 21 may have a flat structure. In that o

ver side of the transparent plate 23,

or at the expense well withou

ar or dust from the air vanis a

trate, it may be devise

gh the above des ] been descrivad on use of g li

surface, even when

ssumption the

ty of temperatire g a plasma

1S 8 CI0s:

chal’am-.

outdoor display sppaiatus according 1o the present inventi
tus acc-:-rdm‘ 0 the presant

5 to the presentinvention. itis a cross-sectionat
sa -:ros-:»se-:tional view

susting the configuration of a first amb
pr-lat on of the first embod

i!ustrat- b = first i of the ou tdﬂmdmp.av apraratus ae o’cx-:g o the pr

Histrati
ay AnpaTH

h modification of the first ernbodiment of the cutdoor display appsrs invention. it is  oross

) w‘ocrd:ng 1o Thh prasent
of a secand embediment of the nutdeor dispiay apparatus acearding to the present invention. it is a d

g the con ﬂqu iagram for explaining a control
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3y apparatus according to the present invention. it
by ON / OFF control of the fan. itis a charasteristic
ol of the fan. ttis 5 charast
a sonfiguration in which

e panel

1 , second device box, 11 housing, 12 backiight, 13 Hquid orystal panel, 23 a transparent iate, 2217 prowrusions 223 back protrusion, ACT fron? air
duct, AC2 rear air p;th QOP1, OP2, QF3, OP4, OPS opening, F1, F11, F12,F21, F31, F41, F42, F71, F72 fan, H1 front panel preheating heater, H2 hausing preheating heater, T
termperaiue se

Chiad By (28}

tmage dispiay de
Outdoor dispiay enciosuis

Cutdaor dis

Sutdeot display system

Temperatur: a
for outdoor imsge

trnage dispiay device

Dispiay device for advertisement

aftic dispiay

16216

0

2611-65-18 KA AT A Standing signuoard for fat display

W23

e display device

Sanyo Eleotric Co Ltd tmage dispiay device
Sanyo Electric Co Ltd image dispiay devic

2011-67-14 LA T RDTOR )T

2611-07-21 tod apparatis havi

Liquid crystal dispiay device

Ligquid orystal dispiay

Sisplay

2160830 Dispiay device

2015-02-30 image dispiay device

2010-12-28 2012-07-05 Display device and cutdoor disp

lass Colid Tisnsparent profective

Dispiay apparatus

https://patents.google.compatent/dP2008163217Alen?0q=JP2008163217A
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ic contrailer

Billooard that have air conditioning sysiem

nd methad for thermally convoliing an

D\S"l iy unit and the vending maehine having the

a heat dissipation structure

or Advertisement
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Similar Documents ~

Ground-embeddad air cooled light

ce, in particular floodiight or sesled lamp

20061102 Liquid crystat dispiay havi
20080717 Light emitting diode (ted) slumination 2nd fiquid erystal display device using the same

Cooling unit and display apparatus having the same

Preiector

2015-07-08 Luminaire
outdunes

20060413 Gisplay device us

Liquid crystal dispiay devic
Refrigerator

informstion board

Flectron

Liquid crystal display device

20070830 Aprarais for aif cocling ranic device

Plasma

v device

20050203 Display app i thereol

Powsr LED lighting asser

Ortica! devics and scaling method therent
1G04 Ventitation fan with lghts

20110809 Dispiay device

20080618 Dispiay cabinet for tight amitting dicde Hghts and method of use

2W02-08-3¢ Lamp for projector and liquid erystal projector

Priority And Related applications

Priority Applications (1} N

o date

2504-12-10 2004-12-15 Outdoor dismlay device

Applications Claiming Priodty (1)

] BN

Gudoor display devics

About
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The exsmplary smbodiments herein
oomprise a back to back slectronic
display assembly having a first display
assembly positionsd back 10 back with &
second display assembly. & plenum is
praferably positioned in between the first
and second display assemblies with & first
gap defined between the plenum and the
first dispiay assembly and a second gap
defined batween the plenum and the
second display assambly. Afanis
oreferably positionsd to force air through
the first and sscond gaps. A plenum fan
may be used {o circulate air around the
plenum. Freferably, the second display ' ‘
assambly can move relative 1o the first display assembly o provide access to the
interior of the plenum.
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BACK TO BACK ELECTRONIC DISPLAY ASSEMBLY

Cross-Reference to Related Applications

[0001] This application claims priority to U.S. Application No. 61/986,724 filed on April 30,

2014 and is herein incorporated by reference in its entirety.

Technical Field

[0002] Embodiments generally relate to cooling systems and methods for installing electronic

displays.

Background of the Art

[0003] Electronic displays are sometimes used in outdoor environments or other areas where
the surrounding temperatures may be high or there may be other sources of heat such as solar
loading causing the temperatures within the display to rise. However, some portions of the
display can be difficult to cool as simply ingesting ambient air into some portions of the display
can introduce dust and contaminates into sensitive portions of the display, which can lead to
premature failures. In some spaces, only a small footprint is available, such that placing

electronic displays in a back to back orientation is desirable.

Summary

[0004] 1t is an object of the present invention to at least substantially fulfil the above desire, or at
least provide a useful alternative. Embodiments provide a back to back electronic display
assembly where the electronic components are contained within a sealed plenum. External air is
ingested and passed between the walls of the plenum and the rear surfaces of the electronic
display assemblies. The two electronic display assemblies are permitted to move relative to one
another, such that the plenum can be easily opened with the electronics made available for
servicing and/or replacement.

[0004a] According to an aspect of the present disclosure, there is provided a back to back
electronic display assembly comprising: a first display assembly positioned back to back with a

second display assembly; an enclosed chamber positioned in between the first and second

13884551_1
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display assemblies, wherein said enclosed chamber is substantially sealed to prevent circulating
air located within the enclosed chamber from exiting the enclosed chamber; a first gap defined
between the enclosed chamber and the first display assembly; a second gap defined between
the enclosed chamber and the second display assembly; and a fan positioned to force external
air through the first and second gaps.

[0004b] According to another aspect of the present disclosure, there is provided a back to back
electronic display assembly comprising: a first LED backlit display positioned back to back
with a second LED backlit display; an enclosed chamber positioned in between the first and
second LED backlit displays and comprising: a first wall which faces the first LED backlight, a
second wall which faces the second LED backlight, a top wall, a bottom wall, and a pair of
sidewalls that extend between the first and the second wall, wherein said enclosed chamber is
substantially sealed from external air; a first gap defined by the space between the first wall and
the first LED backlight; a second gap defined by the space between the second wall and the
second LED backlight; an electronic component attached to the first wall or second wall; a first
fan positioned to force external air through the first gap and the second gap; a dividing wall
positioned within the enclosed chamber that connects between the first wall and second wall of
the enclosed chamber; and a second fan positioned on the dividing wall for moving circulating
gas through the enclosed chamber; and an additional dividing wall within the enclosed
chamber which is connected to the first dividing wall and connects between the first wall and
the second wall of the enclosed chamber.

[0005] The foregoing and other features and advantages of the present invention will be apparent
from the following more detailed description of the particular embodiments, as illustrated in the

accompanying drawings.

Brief Description of the Drawings

[0006] A better understanding of an exemplary embodiment will be obtained from a reading of
the following detailed description and the accompanying drawings wherein identical reference
characters refer to identical parts and in which:

[0007] FIGURE 1 is a front planar view of an exemplary back to back display assembly
showing the vertical section line A-A.

[0008] FIGURE 2 is a section view taken along the section line A-A and showing

Detail 3 and Detail 4 as well as vertical section line B-B.

[0009] FIGURE 3 is a detailed section view showing Detail 3.

13884551_1
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[0010] FIGURE 4 is a detailed section view showing Detail 4.
[0011] FIGURE 5 is a section view taken along the section line A-A and showing the second
display assembly rotated away from the first display assembly and also showing Detail 6.

[0012] FIGURE 6 is a detailed section view showing Detail 6.

13884551_1
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[0013] FIGURE 7 is a perspective view showing an alternate embodiment where the
first display assembly is rotated away from the second display assembly.

[0014] FIGURE 8 is a perspective view taken along the line B-B and indicating Detalil
9.

[0015] FIGURE 9 is a detailed perspective view of Detail 9 showing the post.

[0016] FIGURE 10 is a detailed perspective view of the corresponding hook on the

second display assembly.

Detailed Description

[0017] The invention is described more fully hereinafter with reference to the
accompanying drawings, in which exemplary embodiments of the invention are shown.
This invention may, however, be embodied in many different forms and should not be
construed as limited to the exemplary embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those skilled in the art. In the drawings, the

size and relative sizes of layers and regions may be exaggerated for clarity.

[0018] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein, the
singular forms "a", "an" and "the" are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further understood that the terms
"comprises" and/or "comprising," when used in this specification, specify the

presence of stated features, integers, steps, operations, elements, and/ or components,
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but do not preclude the presence or addition of one or more other features, integers,

steps, operations, elements, components, and/or groups thereof.

[0019] Embodiments of the invention are described herein with reference to
illustrations that are schematic illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the shapes of the illustrations as a
result, for example, of manufacturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed as limited to the particular
shapes of regions illustrated herein but are to include deviations in shapes that result,

for example, from manufacturing.

[0020] Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understood by one of ordinary skill in
the art to which this invention belongs. It will be further understood that terms, such as
those defined in commonly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of the relevant art and will
not be interpreted in an idealized or overly formal sense unless expressly so defined

herein.

[0021] FIGURE 1 is a front planar view of an exemplary back to back display
assembly 1000 showing the vertical section line A-A. In this orientation the first display
assembly 201 is the only display that is viewable.

[0022] FIGURE 2 is a section view taken along the section line A-A and showing
Detail 3 and Detail 4 as well as vertical section line B-B. A first display assembly 201 is
positioned back-to-back with a second display assembly 401. In an exemplary

embodiment, the two display assemblies 201 and 401 are substantially parallel with the
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rear surfaces of each display assembly facing each other. The first display assembly
201 preferably contains a front cover glass 200, LCD panel 210, and LED backlight 220.
The second display assembly 401 preferably contains a front cover glass 400, LCD
panel 410, and LED backlight 420. Although shown and described herein with LED
backlight LCD technology, the exemplary embodiments herein can be practiced with
any form of flat panel display, including but not limited to OLED, LED, plasma, and any
luminescent polymers. In these embodiments, the rear surface of the LED backlight
would simply be the rear surface of an OLED, LED, plasma, or a luminescent polymer
display.

[0023] An enclosed plenum 500 preferably contains the electronics 800 for operating
the two displays and is positioned between the two display assemblies 201 and 401. A
fan 600 is also positioned between the two display assemblies 201 and 401 and is
positioned to draw surrounding external air through the assembly 1000, preferably
without permitting any of the external air to enter the plenum 500. Although only a
single fan 600 is shown, multiple fans may be used in some embodiments, either in the
same or a different location than the fan 600 which is shown. Further, while the fan 600
is shown pulling the external air through the assembly 1000, it could also be positioned
to push the external air through the assembly 10000. Still further, although shown at
the bottom of the display assembly 1000, it could instead be placed at the top.

[0024] FIGURE 3 is a detailed section view showing Detail 3. FIGURE 4 is a detailed
section view showing Detail 4. The plenum 500 is preferably enclosed by a first wall
740 which faces the first display assembly 201, a second wall 730 which faces the

second display assembly 401, a top wall 710, bottom wall 715, and a pair of opposing
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sidewalls (not shown in this view). In this embodiment, the first wall 740, a top wall 710,
bottom wall 715, and opposing sidewalls are fixed relative to one another while the
second wall 730 is movable relative to these pieces. While this is shown here, other
embodiments could fix the second wall 730 relative to the top wall 710, bottom wall 715,
and opposing sidewalls while the first wall 740 is movable relative to these pieces.
Preferably, the walls 740, 710, 715, 730, and the sidewalls are metallic and preferably
aluminum.

[0025] The second wall 730 seals the plenum 500 when the gasket 700 is
compressed between the second wall 730 and the top wall 710, bottom wall 715, and
opposing sidewalls. The electronics 800 contained within the plenum are protected
from the external air flows 575 and 550 and any possible contaminates, particulate, or
water vapor that may be present. The electronics can include, but are not limited to:
power supplies, microprocessors, printed circuit boards, electronic memory,
transmitting/receiving devices, and video players. Preferably the electronics 800 are
also in thermal communication (preferably conductive) with either the first wall 740,
second wall 730, or both. In this way, heat from the electronics 800 can be transferred
to the first wall 740 to be removed by first external air flow 575 or the second wall 730 to
be removed by the second external air flow 550.

[0026] A first gap is preferably defined between the first display assembly 201 and the
first wall 740 of the plenum 500. A second gap is defined between the second display
assembly 401 and the second wall 730 of the plenum 500. In this particular
embodiment where an LCD with an LED backlight is being used, the first gap is

between the rear surface of the LED backlight 220 and the first wall 740 and the second
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gap is between the rear surface of the LED backlight 420 and the second wall 730. A
first external airflow 575 is ingested into the housing through an inlet aperture, forced
through the first gap, and then exhausted out of the housing through an exhaust
aperture. A second external airflow 550 is ingested into the housing through an inlet
aperture, forced through the second gap, and then exhausted out of the housing
through an exhaust aperture. In this way, airflow 575 can remove heat simultaneously
from the LED backlight 220 and the first wall 740 while airflow 550 can remove heat
simultaneously from the LED backlight 420 and the second wall 730.

[0027] FIGURE 5 is a section view taken along the section line A-A and showing the
second display assembly rotated away from the first display assembly and also showing
Detail 6. In this embodiment, the first display assembly 201 remains fixed while the
second display assembly 401 is permitted to move or rotate away from the first display
assembly 201, providing access to the interior of the plenum and the electronics 800
inside.

[0028] FIGURE 6 is a detailed section view showing Detail 6. Here, a sloped rain
catcher 705 is placed below the inlet aperture and above the plenum so as to collect
any condensation and direct it down the first gap. This figure also shows the movement
of the second wall 730 along with the second display assembly 401, as they move away
from the first wall 740, a top wall 710, bottom wall 715, and opposing sidewalls to
provide access to the interior of the plenum.

[0029] FIGURE 7 is a perspective view showing an alternate embodiment where the
first display assembly 201 is rotated away from the second display assembly 401 (which

remains fixed). Here, a pair of gas springs 850 are used to help rotate the display
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assembly 201 and hold it in an open position while the interior of the plenum 500 is
being serviced.

[0030] FIGURE 8 is a perspective view taken along the line B-B and indicating Detalil
9. In this embodiment, the first wall 740 is used to mount the various electronics 800,
although these could instead be mounted to the rear wall 730. In some embodiments,
electronics 800 may be mounted to both the first wall 740 and the second wall 730. The
top wall 710 substantially prohibits airflow from entering the plenum. An opening 120 is
preferably placed on or near the top wall 710 to allow airflow 575 to enter the gap
defined by the opening of the space between the first wall 740 and the rear of the LED
backlight 220. In a similar manner, another opening (not shown here) is preferably
provided on or near the top wall 710 to allow airflow 550 to enter the gap defined by the
opening of the space between the second wall 730 and the rear of the LED backlight
420.

[0031] A gasket 700 is preferably positioned around the perimeter of the first wall 740
so that the gasket 700 is compressed between the plenum walls (top wall 710, bottom
wall 715, and pair of opposing sidewalls) and the second wall 730 when the unit is
closed. Preferably, a pair of dividing walls 80/85 are used to define a loop around the
plenum 500 which passes through only one of the dividing walls (here 80). Generally
speaking, the dividing walls 80/85 should connect between the first wall 740 and second
wall 730 of the plenum. In an exemplary embodiment, dividing wall 80 is perpendicular
to dividing wall 85. Even more preferably, dividing wall 80 is arranged horizontally and
contains the fan(s) while dividing wall 85 is connected to the end of dividing wall 80 but

is arranged vertically and does not contain a fan. Although fans are only shown within
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the dividing wall 80, they could instead be placed within the dividing wall 85, or only
within the dividing wall 85 with no fans placed within dividing wall 80. For exemplary
airflow, it has been discovered that placing the first fan 75 near the center of the display
assembly and the second fan 77 near the perimeter of the display assembly, causes a
pair of circulating gas loops 501 and 510 respecifully.

[0032] A plurality of input/output electrical connections 25 are preferably placed at the
top of the display assembly 201 and underneath a sloped rain catcher 705. Also, a pair
of mounting pins 50 and 51 are arranged at the top of the display assembly 201. A
plurality of latches 120, 122, 125 are preferably arranged at the bottom of the display
assembly 201, although shown with three latches embodiments can be practiced with
one or two latches only. Also shown in this figure are the attachment brackets 900 and
910 for gas springs 850 or other supporting resistive elements.

[0033] FIGURE 9 is a detailed perspective view of Detail 9 showing the post. Here,
the details of the post 51 may be observed. In this embodiment, a cylinder travels
horizontally and is divided by two locating walls 53 (closest to the perimeter of the
display assembly 201) and 54 (closest to the center of the display assembly 201). The
cylinder can then be identified by the mounting portion 55 (located between walls 53/54)
and the interior portion 52 (starting at the wall 54 and travelling towards the center of the
module 500).

[0034] FIGURE 10 is a detailed perspective view of the corresponding hook 450 on
the second display assembly 401. A pair of mounting hooks 450 are preferably placed
at the top of the second display assembly 401 and correspond to the mounting posts 50

and 51 respectively. Preferably, the hook 450 would wrap around the circumference of
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the mounting portions 55, where the hook 300 is stabilized between the walls 54 and
58.

[0035] Having shown and described a preferred embodiment of the invention, those
skilled in the art will realize that many variations and modifications may be made to
affect the described invention and still be within the scope of the claimed invention.
Additionally, many of the elements indicated above may be altered or replaced by
different elements which will provide the same result and fall within the spirit of the
claimed invention. It is the intention, therefore, to limit the invention only as indicated by

the scope of the claims.
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CLAIMS:

1. A back to back electronic display assembly comprising:

a first display assembly positioned back to back with a second display assembly;

an enclosed chamber positioned in between the first and second display assemblies,
wherein said enclosed chamber is substantially sealed to prevent circulating air
located within the enclosed chamber from exiting the enclosed chamber;

a first gap defined between the enclosed chamber and the first display assembly;

a second gap defined between the enclosed chamber and the second display assembly;
and

a fan positioned to force external air through the first and second gaps.

2. The assembly of claim 1 further comprising:

a chamber fan positioned within the enclosed chamber.

3. The assembly of claim 1 wherein:
one or more electronic components for operating the first display positioned within the

enclosed chamber.

4. The assembly of claim 3 wherein:

the electronic component is a power module.

5. The assembly of claim 1 wherein:
the enclosed chamber comprises a first wall and second wall which oppose each other, a

top wall, bottom wall, and a pair of sidewalls.

6. The assembly of claim 5 further comprising:

a gasket positioned between the top wall and the second wall.

7. The assembly of claim 1 wherein:

the second display assembly is permitted to move relative to the first display assembly.

13884576_1
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The assembly of claim 5 wherein:
the first wall is fixed relative to the first display assembly; and the second wall is

fixed relative to the second display assembly.

The assembly of claim 5 wherein:

the first gap is further defined between the first wall of the enclosed chamber and an
LED backlight for the first display assembly; and

the second gap is further defined between the second wall of the enclosed chamber and

an LED backlight for the second display assembly.

The assembly of claim 1 further comprising:
a first dividing wall positioned within the enclosed chamber; and
a second dividing wall positioned within the enclosed chamber and oriented

substantially perpendicular to the first dividing wall.

The assembly of claim 10 further comprising:

a chamber fan positioned within the first or second dividing wall.

A back to back electronic display assembly comprising:

a first LED backlit display positioned back to back with a second LED backlit display;

an enclosed chamber positioned in between the first and second LED backlit displays
and comprising:

a first wall which faces the first LED backlight,

a second wall which faces the second LED backlight, a top wall,

a bottom wall, and

a pair of sidewalls that extend between the first and the second wall, wherein said
enclosed chamber is substantially sealed from external air;

a first gap defined by the space between the first wall and the first LED backlight;

a second gap defined by the space between the second wall and the second LED

backlight;

an electronic component attached to the first wall or second wall;

a first fan positioned to force external air through the first gap and the second gap;

a dividing wall positioned within the enclosed chamber that connects between the first

wall and second wall of the enclosed chamber; and

13884576_1
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a second fan positioned on the dividing wall for moving circulating gas through
the enclosed chamber; and

an additional dividing wall within the enclosed chamber which is connected to the first
dividing wall and connects between the first wall and the second wall of the

enclosed chamber.

13. The assembly of claim 12 wherein:
the first wall is fixed relative to the first display; and

the second wall is fixed relative to the second display.

Manufacturing Resources International, Inc.
Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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