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*NOTICES* 
JPO and IN PIT 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. 

CLAIMS 
[Claims] 

Help desk (9:00-21 :DO) 

(+81)3-6666-8801 

[Claim l]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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r~;_,;\i,i;; DETAILED DESCRIPTION 

*NOTICES* 
JPO and IN PIT 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. 

DETAILED DESCRIPTION 
[Detailed explanation of the device] 
[0001] 
[Industrial Application] 

Help desk (9:00-21 :DO) 

(+81)3-6666-8801 

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 
************ arises. 
[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, 
JP,63-67979,A, a JP Hl - 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 J 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 Hl -
92635U) / cooling this refrigerant by the electronic cooling element using a Peltier effect J 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 alter 
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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DESCRIPTION OF DRAWINGS DR,WiJ>:G', 

*NOTICES* 
JPO and IN PIT 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] 

Help desk (9:00-21 :DO) 

(+81)3-6666-8801 

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 

[Translation done.] 
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UQU!D CRYSTAL DISPLAY DEVICE 

lnventor(s): YAMADA NAOKI ± (YAMADA NAOKI) 

Applicant(s): SONY CORP± (SONY CORP) 

Classification: - international:F21V8/00; G02F1/1335; G02F1/13357; G09F9/00; 

- cooperative: 

G09F9/40; (IPC1-7): F21V8/00; G02F1/1335; 
G09F9/00; G09F9/40 

Application JP19950111905 19950510 
number: 

Priority number JP19950111905 19950510 
(s): 

Abstract of JPH08305301 {A} 

PURPOSE: To provide a liquid crystal display device which is small in size, is short in 
viewing distance, is light in weight and is preferably hardly affected by reflection of 
external light, etc. CONSTITUTION: A liquid crystal display having opposed t\vo faces 
is illustrated as the liquid crystal display device. The liquid crystal display having the 
opposed two faces is constituted by disposing a front surface liquid crystal display 
device 11 C and rear surface liquid crystal display device 12C respectively t1aving plural 
liquid crystal display devices back to back in such a manner that the display contents 
are visible from both opposite sides and disposing back lights i 13, 123 for making 
parallel beams incident on the respective liquid crystal display parts between these 
liquid crystal display parts. More preferably, the liquid crystal display device is provided 
with cooling means consisting of radiating fins 1 ·14, 124 and a cooling fan 22 for cooling 
the heat released from these back light means. 
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(57) Abstract: The exemplary embodiments herein provide 
a figure eight closed loop of circulating gas pathways ,vrap­
ping around an electronic display. 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. 
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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. 

3 

SEC et al. v. MRI 
SEC Exhibit 1022.4815 

IPR2023-00221



WO 2015/006335 PCT/US2014/045766 

[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 1 0 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 1 00 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, OLEO, 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 loop 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 
00 
~ circulating gas to mix with ambient gas. 
'tj-
t--
00 
N 2. The cooling assembly of claim 1 further comprising: 
'tj-
?""'"'! a front channel defined between a front surface of the electronic display and a transparent 
0 
N plate; 

wherein the figure eight closed loop of circulating gas pathways includes the front 

channel. 

3. 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. 

4. 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. 

5. The cooling assembly of claim 1 wherein: 

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

6. 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. 

7. 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 

SEC et al. v. MRI 
SEC Exhibit 1022.4823 

IPR2023-00221



~ 
~ 

0 
N 
bf) 

~ 
tr) 

12 

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: 

00 
~ 
'tj"" 
~ 
00 
N 
'tj"" 
~ 

0 
N 

the pass-through apertures are arranged to prevent the circulating gas from mixing with 

the open loop ambient air. 
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Tl - Display device 
ETI - Display device 
OTI - *~~~ 
AB ·- PROBLEM TO BE SOLVED: To provide a display dE,vice having a liquid 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 example, indoors or outdoors with the top 
face thereof directing to 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 base 3, and can be installed, for example, at a shop front or on a road. 
The display device 1 includes, 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. 
Tt1e liquid crystal display unit 6 can display a video or an image on the surface, while the LED 
display unit 7 includes a plurality of LEO elements arrayed in a matrix and can display 
information on tile surface by optionally lighting each LED element. 
COPYRIGHT: (C)2011,JPO&INPIT 

EAB - PROBLEM TO BE SOLVED: To provide a display device having a liquid 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 expos,3cj !o sun rays or outdoors. 
SOLUTION: The display device 1 can be installed, for example, indoors or outdoors with the top 
face thereof directing to 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 trnving castors 2 on the 
lower face of the base. 
That is, the display device i 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 cfo;play device 4 includes, 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 liquid crystal display unit 6 can display a video or an image, on the surface, while the LED 
display unit 7 include,s a plurality of LED elements arrayed in a matrix and can display 
information on the surface by optionally lighting each LED element. 
COPYRIGHT: (C)2011,JPO&INPiT 
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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 wt1en !here is no direct sunlight and the environment is 
assumed, the display device 1 installed in the main body portion 5B of the prototype of the 
temperature sensor 17 is measured and the measurement value, the main body portion 58 in 
the LCD substraie 6A to the proximal end of a temperature sensor for measuring the 
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temperature around the liquid crystal, the liquid 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. 9 is assumed to 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 measurement 
value of the, the main body portion 58 of the LCD 6A in the proximal end of the substrate to a 
temperature sensor for measuring the temperature around the liquid crystal, the liquid 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 thei main body portion 5B in a cooled statei of the transition time of the 
measumment: see Fig. 9} is performed respectively. 

• (JP2010282109) 
However, in applicants, such a liquid crystal display portion on the surface of the housing, the 

cooling fan with a temperature 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 outdoor 
environment condition endurance experiment was conducted, these trial products in the liquid 
crystal display 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 inventors of the present invention, such as sunlight is irradiated during the 
middle 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 r1eat and in the prototype, the 
temperature measurement result of an experiment performed, first substrate 6 constituting the 
liquid crystal display unit LCD 6A or the like is safely operate, liquid crystal or the like does not 
cause damage to the upper limit of the, as shown in Fig. 8 in the range of 70 or less from the 
normal room temperature (for example more than about 8 ) was found. 
The same also in the experimental environment. the LED constituting the LED display unit 7 and 
the substrate 7 A is to operate safety, 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 i is assumed, the following c, e as in the case that the temperature detection section 29, 
29 c. 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 ) in the case where the value 
of the, set in the temperature detection unit 29 e. the cooling fan 20 the cooling fan drive control 
section 23 to OFF and 20 for outputting a signal (40 } in the case where the value of the constant 
level, the liquid crystal display unit 6 constituting the substrate 6A and the safe operation of the 
LCD, does not cause damage to the liquid crystal (70 or less) the upper iimit of the LCD 6A can 
be held at all times lo the proximal end of the substrate is placed can be confirmed by the 
measurement value of the temperature sensor. 

- (Jf-''2010282109) 
The video or image that can be displayed 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 thl installed indoors or outdoors state and the display unit is enabled, the display body to 
the enclosure of the liquid crystal display portion of the cooling 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 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 
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 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 controller is further. 
the illuminance measured by the photo sensur is input, tt1e input to detect whether or not !he 
il!uminance at a constant level and fireater than or equal to, greater than a certain !evei and 
when the driving of the cooling fan and the cooling fan to the control unit outputs the ON signal 
for the light intensity detection section, and the temperature measured by the temperature 
sensor input, wherein the input temperature or over a predetermined levei and for detecting 
whether or not, in the case of more than a certain ievei 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 emitting eiements arranged in a plane, each of the light emitting element 
is turned on to any LED, is capable of displaying inforrnation on the surface of the LED and the 
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display unit, the video or image that can be displayed on the liquid 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 thL installed indoors or outdoors state is possible and the display, the 
display body to the~ enclosure of, the display unit and the liquid crystal display part can cool the 
LED and the cooling fan, comprising a display dewice, the display body to the casing, the liquid 
crystal display portion juxtaposed to the display unit and the LEO 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 whict1 is provided with a, in U1e 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 display unit, each LEO of the LEO display unit lights up the light­
emitting element 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 LEO ON, OFF 
and allow the lighting control section, is provided with a, wherein the controller is further, the 
illuminance measured by the photo sensor is input, the input to detect whether or not the 
illuminance 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 to the control unit outputs 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, 
greater than a certain level and when the driving of the cooling fan and a cooling fan to the 
control unit outputs a signal of the ON so as 10 set the, temperature detecting section, 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 outdoor or indoor is installed on a suitable display 
device. 
BACKGROUND 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 plurality of LED light emitting elem,3nts arranged in a matrix, each LED is lighted to 
any light emitting element, and the surface of the LED dispiay section capable ot displaying 
information on a display device has been known. The display device according to the following 
Patent Docurmmt 1, mclangular surface formed on a 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 pedestrian) 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 LEO 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, Hie 
display 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 substrate, and 
electronic components such as a controller for, in the built-in direct sunlight as well as adversely 
affect the electronic components, degradation of a housing made of synthetic resin, deformation 
and due to the failure. 
For U1is 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, !he exhaust air of the built-in inside the housing of 
the electronic components and to prevent the hiflh temperature or, the housing itself can be 
prevented by tho 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 liquid crystal 
display device can be employed to determine whether or not it has been performed 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 item 
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 time can be expected an advantage 
can be provided to the, leading to an increase in sales of the customers can be improved and the 
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force can be the reason. 
However, the liquid crystal display device, the light-emitting element LED as a display 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 
beern. For this reason, the liquid crystal structure is greater than or equal to a. liquid crystal 
phase transition temperature ancj is liqueified, a non-display, display abnormalities caused by 
damage of a liquid crystal circuit components orb. a non-display, the shorter the lighting life of 
the backlight lamp unit c., d. the deformation of the liquid crystal in the vicinity of the synthetic 
resin material, such as a problem. For this reason, as shown in !he following Patent Document 2, 
such a liquid crystal display body and a surface of the housing, a temperature sensor and the 
cooling fan can be incorporated, the temperature of the temperature sensor senses a 
predetermined level or more when driving a cooling fan, the air inside the air inside the housing 
of the electronic component built-in liquid 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 portion on the surface of the housing, the 
cooling fan with a temperature sensor is incorporated in the prototype of the type of display 
device is manufactured, i, is assumed that the incidence of direct sunlight in an outdoor 
environment condition endurance experiment was conducted, these trial products in the liquid 
crystal display device described above cannot be solved a problem in that a-d, it was found that 
the practical use in the ramp. 
CITATION LlST 
PATENT LITERATURE 
PATENT Cl"IA I IONS 
Japanese Patent Laid-Open Publication 2003-280534 
Jaµii:mese Patent Application Laid-Open 07-168 i 60 
TECHNICAL PROBLEM 
The present inverntion,,in view of ihe background_described above and, in QElfl~ral-!iquid crystal 
display device is used indoor as well as the light does not only indoor environment, outdoor or 
indoor window of incidence of direct sunlight on the assumption that used in, such a severe 
temperature environment can be used safely even in a liquid crystal.display unit can be 
provided lo a display device including according to the present invention is intended to be 
act1ieve~cL 
TECHNICAL SOLUTION 
In order _to solye the _apo~e-rnEl_ntionec!_object, according t9_cla_irn. 1 _Ls ofttie present invention, the 
;video or image can be displayed on the surface of the liquid_crystal display portion'from the 
surface on one surface of the casinf1 is disposed, the one surface is directed to the viewers can 
be installed 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 display unit is disposed in the temperature sensor 
to measure the temperature of the housing, the display 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 liquid crystal display, the liquid crystal display unit to 
display a picture or image of any drive circuit. the driving circuit is ON, can be OFF, ON 
operation of the liquid crystal display unit, can be OFF and the lighting control unit, a controller 
is provided, wherein the controller 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 a 
certain leve! of the driving of the cooling fan and the cooling fan to the control unit outputs the 
ON signal for the illuminance detection unit, to measure ttm temperature of the temperature 
sensor input, temperature input by detecting whether 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 
control unit outputs the ON signal for a temperature detecting section, and ct1araclE,rized in that 
it comprises. 
In addition, according to the present invention is claim 2, a pluraliiy of LEO 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 unit 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 display body to the casing, the display unit and thei 
liquid crystal display unit that can cool the LEO and the cooling fan, and a display apparatus 
according to the embodiment, the display body to the casing, LED display section and the liquid 
crystal display unit lu 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 liquid crystal display unit, each LED light-emitting 
element in any display unit of the LED is turned 011 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 crystal 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 controller 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 !he 
driving of the cooling fan and the cooling fan to the control unit outputs the ON si;Jnal for the 
illuminance detection unit, a temperature sensor that measures a temperature input, 
temperature input whether or not a predetermined level or more is detected, in the case of more 
than a certain level the driving of the cooling fan and the cooling fan to tt1e 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 
that measures a temperature input, 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 output signal OFF becomes as described in any one of claim 1 or 2 
and a display device, 
Is according to claim 4, the controller of the temperature detection 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 certain level with respect to the driving circuit and a 
lighting control OFF, and the OFF operation of the liquid crystal display unit so as to output a 
signal for a display device according to claim 1 are made. 
According to the claim 5 is, the controller of the temperature detection unit, a temperature 
sensor that measures a temperature input, temperature input by detecting whether or not a 
predetermined IE,vel or more, in the case of more than a certain level to OFF and the drivinri 
circuit and ttie lighting control section, the display unit and the LED OFF operation of the liquid 
crystal display unit and so as to output a signal for the display device according to claim 2 are 
made. 
Is according to claim 6, the controller of the cooling fan drive control unit, the cooling fan and the 
iliuminance detection unit from the ON of the input signal, and after the input, in a certain 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, and 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. 
!s according to claim 7, the iiluminance detection unit in !he 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 coolinf; 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 value of the one or more 
levels of 70, OOO!x 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 whether or not a predeterrnined level or more, 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, 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. 
ls according to claim 9, in the temperature detection section, input from the temperature 
sensor, a temperature below a predetermined voltage level to the input to detect whether, in the 
case of a predetermined level or less of ihe coolin~~ fan and the cooling fan drive control unit for 
outputting a signal OFF at a constant level in the case where the value of the, in the range of 40 
°Corless 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 detected 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 value to the display device according to 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 a predetermined level or more, in the 
case of more than a certain level with respect to the driving circuit and a lighting control OFF, the 
liquid crystal display portion of the display unit and the LED OFF operation and outputs a 
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signal for a constant level in the case wt1ere the value of the, in tt1e mngE, of 70 °C or less at 
room temperature from any value to the display device according to claim 5, 
ADVANTAGEOUS EFFECTS 
According to the present invention, in general liquid crystal display device is used indoor as 
well as the li(Jht 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 precjetermined level or more, and the cooling fan is driven. As a result. the 
liquid crystal display unit having a display body such as direct sunlight is irradiated, the 
temperature rising of the temperature inside the housing or is detected by the sensor in a 
previous stage, and the cooling fan can be driven quickly. Therefore. the liquid crystal display 
portion and that the housing including electronic components, the temperature rise of the entire 
display device and can be prevented. Therefore, it is possible to use more comfortably the 
display device including a liquid crystal display unit can provide an advantage. 
DESCRIPTION OF DRAWINGS 
According to the embodiment of the present invention in a perspective view illustrating the entire 
of the display device. Is a front view of the display device. 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 lightinn control unit in the case where tt1e driving circuit of a control system accordinfJ to 
th,~ present invention. Drive control unit of the cooling fan ON or OFF and the drive si(Jnal to the 
case where a flow chart showing a control system, Direct sunlight in the state in which no dispiay 
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 cooling 
fan in accordance with ihe invention. Direct sunlight in a slate in whict1 the (fa;play device, the 
illuminance 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 outdoors, such 
as a window installed in indoor can be used and, as shown in Fig. i 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 caster 2, the road or floor 
surface and is movable, for example a storefront to a road and can be installed. 
The display device 1 is, as viewed from the front and vertically long rectangular shape, the shape 
of the entire surface from being flat. 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 5B, also made of transparent synthetic resin material from the surtace of the flat plate 5A 
(housing) is attached to the board material is formed. The display device 1 is, as the surface side 
plate-like board member 5A, the surface (one surface) is directed to the state of the viewer, for 
example and can be installed indoors or outdoors. The display device 1 is, on the front side of 
!he board material 5A for displaying information to the viewer and as, as viewed from the front 
side. a liquid crystal display part 6 upward, the display unit 7 disposed below the LED is 
arranged at a state. 
The liquid 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 6 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 !he form of a LCD substrate, the substrate 5A side of 
the board material 6A, is directed to a video or an image viewer can be displayed accordinf1 to 
the present invention. On the other hand, the LED display unit 7, the liquid crystal display unit 
6 in the same manner as in the shape of a rectangle as viewed from the front, a plurality of LED 
!ight emitting elements arranged in a matorissu, each LEO light-emitting element in any surface 
!it and the information can be displayed. That is, LEO display unit 7 also, as shown in Fig. 4 the 
main body part 5A and the board material 58 is housed in the interior of Hie casing from the 
substrate 7A in the form of a LED, each LED is lit to any light emitting element, the substrate 7A 
1n the side of the board material 5A, can be displayed to the viewer's information according to the 
present invention. Thus the viewer perceives, transmitted through the transparent board material 
5A on the liquid crystal display unit 6 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 to visually recogniz.EL 
1 Is a display device, a side view of Fig. 3 as shown in (B), the connection cord 8A to an external 
AC power supply terminal 8 (not shown} connected to 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 58, the substrale 6A through the LCD i 1 the main 
body portion 5B to the bracket, the bracket 12 via the LED substrate 7A the main body portion 
58 (see Fig. 4) are supported. The power supply 9 includes a main body portion 5B with each 
other and are directly supported, the power supply 9 in the main body portion 58 further, the 
display device 1 controls the driving of the entire circuit board 13 is supported. 
Brackets for supporting the LED substrate 7A is 12, the light receiving device 14 is further 
supported by the substrate 14A. The light receiving device 14 is, as shown in Fi;~. 1 or Fig. 2 as 
viewed from the front board 5A disposed below the substrate, the liquid crystal display unit 6, 
LED display unit 7 in the same manner as the board material made of a transparent material 
through the viewer 5A on its surlace (the display unit 6, a viewer watching a 7) and can be 
directed toward. The light receiving device 14 is, as shown in the enlarged portion of Fig. 2, 
receiver 15A, and 15B, and IC16 comprises a photodiode. The light receiving section 15A, is 
158, the display device 1 of the operation of the entire (the main power source ON, OFF, the 
dispiay contents of the information input or selection operation or the like) (not shown) for remote 
control of the light emitted from the received signal is for. Also serving as the photo sensor IC16 
is, the display device 1 of the front surface side (display surface side of the substrate board as 
5A) the light emitted (reflected day, such as room light) and for receiving. That is, the display 
device IC16 on the surface of the photodiode 1 measures the illuminance of the irradiated light, 
the measured illuminance so as to be input to the circuit board 13 respectively. 
The display device 1 in the main body 5B, as shown in Fig. 4 in the main body portion of tt1e 
chassis 5B 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 unil SB, the photo IC16 in the sarne manner as the 
illumination of the light measured, to the circuit board 13 being input. 
To the maln body portion of the chassis 5B, a bottom view of Fig. 3 as shown in (C}, the bottom 
of the body portion 58 and the outside air inlet 18 is in communication with, a side view of Fifl• 3 
as shown in (B), the exlemal side surface of !he main body portion 5B and the exhaust port 19 is 
in communication with the, are formed. In the main body portion SB above, Fig. 4 or Fig. 3 is a 
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 58, the cooling fan 20 is driven to rotate in the air inlet 18 
from the main body 58 of the bottom surface of the outer side of the intake air (outside air) are 
possible. Thus the main body portion of the chassis 58 in the air in the intake, as indicated by 
arrows in Fig. 3 (A) the main body part 58 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 SB is evacuated 
to the outside. 
Thus the cooling fan ON based on the driving of the 20, i 8 from the inlet 19 to outlet 58 to 
circulate air within the main body becomes possible. Thus U1e main body portion 58 is disposed 
in the liquid crystal display (LCD substrate 6A) 6, LED display unit 7 (LEO board 7A), the 
power supply 9, circuit board 13 including the respective electronic components are cooled by 
the air circulation can be achieved. 
Ttw cooling fan 20 is driven by electric power supplied from the power supply 9 are possible, 20 
of Hie cooling fan ON, the drive is OFF, the circuit board 13 provided in the controller 22 of the 
drive control part 23 (see Fiy. 5) is controlled by the control. 
Then, in this way is formed into a display device 1 of FiQ. 5 to Fig. 10 drive based on the 
processes will be described. First liquid crystal display unit 6 display unit 7 and each of Hu~ 
LED, as shown in Fig. 5 the driving circuit 24 based on !he signal input from and can be driven, 
the driving circuit 24 and the liquid crystal display unit 6 a video or an image can be displayed 
by the liquid crystal display portion 6 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 displayed on the 
display unit 7 the data signal can be output to the LEO of the invention. 
These data signals, as shown in Fig. 5 input from the input device 25 in advance and stored in 
the memory 26, the liquid crystal display unit 6 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 6, or the LED display unit 7 and outputted. In addition, data signal CD in advance, a 
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 liquid crystal display unit 6, or output to the 
LED display unit 7 may be increased. 
Such a liquid crystal display unit 6, LED lighting of the display section (ON, OFF driving 
operation or the like) 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 controlled by the controller. That is, the controller 22, 
not-illustrated power switch (ON, OFF operation) based on the operation, the liquid crystal 
display portion 6 with respect to the driving circuit 24, the lifJhting 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 liquid crystal display unit 6, LED display unit 7 to control the output of the data signal to 
the lighting control unit 28 is provided. To the controller 22, within the main body portion 5B of 
the signal output from the temperature detection unit 29, or based on a signal output from the 
iliuminance detection unit ~m. 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 AID converter 31 and converted to digital in, inputted to the 
temperature detection unit 30. Also measured in the temperature sensor 17 the temperature 
of the main body unit 5B, the controller 22 in the AID converter 31 and converted to digital in, 
inputted to the temperature detection unit 29. 
In the illuminance detection unit 30, through the AID converter 31, inputted from thei pt10to IC16 
whether or not the illuminance at a constant level is detected, a value of a predetermined level or 
more in the case of the cooling fan 20 the coolin~i fan 20 the drive control unit 23 and tile ON 
driving signal for being output 
Also in the temperature detection unit 29, through the AID converter 31, inputted from the 
temperature sensor i 7 detects whether or not the temperature is greater than a certain level 
and, in the case of more than a cert~iin level of the drive control part 23 the cooling fan 20 the 
cooling fan 20 and tile ON driving signal for being output. 
In the further temperature detector 29, ND 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 bE,low a certain level of Hie drive control part 23 and the cooling fan 20 for OFF 
driving of the signal 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 levE,I with respect to the lighting 
control unit 28 and the drive circuit 24 OFF, the operation of the liquid 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 cooling fan 20 in the drive control section 23, an illuminance detection 
unit 30 and the cooling fan 20 from the ON signal for input in !he case where, after the input, the 
controller 22 provided in the timer 32 (timer circuit) in a certain period of time measured by the 
driving of the cooling fan 20 ON anc:l, 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 time and is 
set to 60. 
Here the illuminance detection unit 30 and the pllotodiode IC16 from the input side, the 
illuminance 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, 00Olx is preferably 
one or more levels of, in the present embodiment is set to 70, 000lx. The temperature detection 
unit 29 is inputted 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 of the cooling fan 
20 the cooling fan drive control unit 23 for outputting 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 detection unit 29 is further, input from the temperature sensor 17, the input 
temperature is detected whether or not a predetermined !evel or morn, 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 6 or the LED 7 and the OFF operation of the liquid crystal display unit for outputting a 
signal at a constant level in the case where the value of itle, an arbitrary value in the range of 
from less than 70 °Cat room temperature is preferably, in the embodiment is set to 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 coolin~i fan 20 the cooling fan 20 and the OFF signal for the output in the case where the 
value of a certain level, ~m arbitrary value in tt1e range of from less than 40 °C at room 
temperature is preferably, in the present embodiment is set to 40 °C. 
Tt1us, set in Um drive control section 23 a., the limer 32 (timin;l circuit) measures the value of a 
certain period of time (60 seconds), the i!luminance 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, O0Olx), set in the temperature detection unit 29 c., the cooling 
fan 20 tt1E, cooling fan 20 the c:lrive control section 23 to ON and 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 OFF and the driving circuit 24, LED display unit 7 or the liquid crystal 
display portion 6 and the OFF operation of the output signal (70 °C) in the case where the value 
of the constant level, the temperature detection unit 29 e. set in, the cooling fan 20 the cooling 
fan drive control section 23 to OFF and 20 for outputting a signal (40 °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 trial and error, the 
display device 1 can be operated to ensure safety of the heading, it has been derived. That is, 
the present inventors ot the present invention, such as sunlight is irradiated during the middle of 
the day such as a liquid crystal display unit 6 on the assumption that the most severe 
environment, tt1e display device 1 of the artificial light to heat and in the prototype, the 
temperature measurement result of an experirnent performed, first substrate 6 constituting the 
liquid crystal display unit LCD 6A or the like is safely operate, liquid crystal or the like does not 
cause damage to 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 7A 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 
about 8 °C) was found. 
Further, the present inventors of the present invention. the manufactured display device 1 for the 
prototype, as shown in Fig. 8 when there is no direct sunlight and the environment is assumed, 
the display device 1 installed in the main body portion 58 of the prototype of the temperature 
sensor 17 is measured and the measurement value, tt1e main body portion 58 in t!1e LCD 
substrate 6A to !he proximal end of a temperature sensor for measuring the temperature 
around ihe liquid crystal, the liquid 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 
58 in a cooied state of the transition time of the measurement see Fig. 8), as shown in Fig. 9 is 
assumed to be a direct sunlight, display device 1 instailed in the main body portion 5B of the 
prototype of the temperature sensor 17 is measured and the measurmnent value of the, the 
main body portion 5B of the LCD 6A in the proximal end of the substrate to a temperature 
sensor for measuring the temperature around the liquid crystal, the liquid crystal display unit 6 
and the LEO display unit 7 is safely driven to find the state of the experiment (the cooling fan 20 
is driven by the main body portion 58 in a cooled state of the transition time of the rmiasurement 
see Fig. 9) is performed respectively. At this time, in the experiment shown in Fig. 9, as in the 
conventional case, the il!uminance detection unit 30 in the controller 22 intentionally and does 
not function, and the ON signal for !he cooling fan 20 the drive control section 23 does not output 
for the experiment was also performed. 
As a result, as st1own in Fig. 8 experimental results, when there is no direct sunlight for a display 
device 4 is assumed, the following c, e as in the case that the temperature detection section 29, 
29 c. the temperature detection unit is set in the drive control section 23 of the coolin~i fan 20 
the cooling tan 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 29 e. the cooling fan 20 the cooling fan drive 
control section 23 to OFF and 20 for outputting a signal {40 "C) in the case where the value of 
the constant level, the liquid crystal display unit 6 constituting the substrate 6A 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 au times to the proximal end of the substrate is placed can be 
confirmed by the measurement value of the temperature sensor. That is, the experimental 
results of Fig. 8. the temperature detection unit 29 is inputted from the temperature sensor 17, 
the input temperature at a constant level (50 °C} or more is detected whethe,r, in the case of a 
constant level (50 °C) or more of the cooling fan 20 the drive control section 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 level (40 °C) or less is detected 
whether, in the case of a constant level (40 °C) or less of the cooling fan 20 the cooling fan drive 
control unit 2:1 OFF and 20 to output a signal for, within the main body portion 5B is cooled by 
the cooling fan 20 are related in a configuration in which, from the experimental results of the 
LCD substrate 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 c:letection 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 bmly 
portion 58 of the casing, the internal temperature of the substrate board 5A can be controlled in 
a stable state was confirmed. 
On the other hand, as shown in Fig. 9 experimental results, the display device 4 is assumed to 
be a direct sunlight to, the following c, e as in the case that the temperature detection section 
29, set in the temperature detection unit 29 c., the cooling fan 20 the cooling fan drive control 
section 23 for outputting a signal 20 to ON and the value of a constant level (50 "C) in the case 
where, in the temperature detection unit 29 e. set, the cooling fan 20 the cooling fan drive 
control section 23 to OFF and 20 for outputting a signal (40 °C) in the case where the value of 
the constant level, the liquid crystal display unit 6 constituting the substrate 6A 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. 9 surrounded by the broken line of the liquid crystal over the 
operating temperature, referred to 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 results of Fig. 9, the temperature detection unit 29 is inputted from the 
temperature sensor 17, the input temperature (50 °C) whether or not a certain level is detected, 
a constant level (50 °C) or more in the case of the cooling fan 20 the coolin~i fan drive control 
section 23 a and 20 and outputs a signal for ON, the temperature detection unit 29 is inputted 
from the temperature sensor 17, the input t.emperature (40 °C) equal lo or smaller than a 
predetermined level 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 reiated to, the controller 22 
according to an embodiment of the invention in the illuminance detection unit 30 and is 
intentionally not function, the cooling fan 20 and the ON signal for OL1tput to the drive control 
section 23 and to remain the same. That is, from the results shown in Fig. 9, the temperature 
detection unit 29 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 level (50 °C) or 
more of the cooling fan 20 the cooling fan drive control unit 23 and 20 ON and for outputting a 
signal, the temperature detection unit 29 is inputted from the temperature sensor 4 7, the input 
level at a constant temperature (40 °C) or less is detected whether, in the case of a constant 
level (40 °C) or less of the cooling fan 20 the cooling fan 23 the drive control unit 20 and outputs 
the signal for OFF, the main body portion 58 is cooled by the cooling fan 20 in a configuration in 
which the control was found to be insufficient. 
Inventors of the present invention in the present invention, from the results shown in Fig. 9, 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 ln point 6A of the 
substrate. LCD, liquid crystal or the like does not cause damage to the area beyond ttle upper 
limit (70 ~c or less) (Fig. 9 surrounded by the broken line of the liquid crystal over the operating 
temperature, referred to as region) the temperature detection unit 29 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 thal is present, the controller 22 according to the present embodiment of the 
illuminance detection unit 30 in the series of control operations which resulted in the invemiion 
depends on the processes. That is, sunlight is irradiated to the display device 1 is assumed from 
the rnsulis shown in Fig. 9, 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 5B and cannot support, which cools the inside of the main body unit 5B a 
delay is caused upon the derived conclusions. Therefore, the display device 4 to detect the 
irradiation of light such as sunlight according to the above embodiment comprises the photo 
IC46, 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 cooling fan 20 the cooling fan drive control unit 23 ON and 20 is carried out by the, the safety 
operation of the LCD substrate 6A, damage to the liquid crystal (70 °Corless) does not exceed 
the upper limit of the temperature of the control shown in Fig. 10 is not resulted in the invention 
depends on the processes. 
That is, the experimental resL1lts shown in Fig. 10, display device 1 is assumed to be a direct 
sunlif1ht, the following c, d, e as the temperature detection unit 29 is set. c. Set in the 
temperature detec!ion 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 
temperature detection unit 29 e., the cooling fan 20 the cooling fan drive control seciion 23 to 
OFF and 20 for outputting a signal (40 "C) in the case where the value of tt1e constant level, 
In addition, the illuminance detection unit 30 and the driving control section 23 may be set as 
follows. a. Set in the drive control section 23, timer 32 (timing circuit) measures the value of a 
certain period of time (60 seconds), the illuminance detection unit 30 b. set in, the cooling fan 20 
the cooling fan 20 the dnve control section 23 and the ON signal for a constant level in the case 
where the value of the output (70, 00O!x), 
As a result, in the case shown in Fig. 10, the cooling fan 20 as shown in Fig. 9 the liquid crystal 
display unit 6 constituting the safety operation of the LCD substrate 6A, does not cause damage 
to the liquid crystal (70 "Corless) in the region beyond the upper limit of the (Fig. 9 surrounded 
by the broken hne 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, 000lx) is applied to 
the value of the illuminance level can be driven with and quickly detected, the state of the LCD 
substrate 6A are placed near the measured value of the temperature sensor (an ambient 
temperature changes with time of the liquid crystal) can be identified by. Thereafter, as in the 
case of Fig. 9, the temperature detection unit 29 is input!ed from the temperature sensor 17, 
the input temperature (50 °C) wheth,~r or not a certain level is detected, a constant level (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 58 is cooled by the cooling fan 20 in the normal control of 
the temperature detecting unit 29 can support the execution of the measurement value of the 
temperature sensor i 7 {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 IC16 of t1eavy of incidence of sunlight in the range of a certain rise time measurement 
to 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 !he value of a certain period of time (60 
seconds), the ii luminance detection unit 30 b. set in, !he cooling fan 20 the cooling fan 20 the 
drive control section 23 and the ON signa! for a constant level in the case where the value of the 
output (70, O00lx), 
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 proximai end of the LCD substrate 
6A are placed in the measurement value of the temperature sensor (the liquid crystal changes 
with time of the ambient temperature) is, the safety operation of the LCD 6A of the substrate, no 
damage is caused in the liquid crystai 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 becomes possible to execute. 
First, set in the temperature deiection unit 29, tt1e ligh!ing 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 Fi~. 6 flowchart for the basis of the processes to. A first step in Fig. 6, the temperature 
detection unit 29 detected by the temperature at a constant level (70 "C) greater than or equal 
to the value of?And determining, in the case of the determination result is YES, as shown in step 
Bin the lighting control 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 detected by the temperature detection unit 29 
(70 °C) with a certain level of value to determine whether or not, in the case of the determination 
result is NO, the step of Fig. 6 the lighting control section 28 is as shown in C, the driving circuit 
24 holds the ON state, the liquid crystal display unit or LEO display unit 7 6 remains ON state 
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of operation can be reduced. 
Then, the detected value of the illuminance detection unit 30, based on the detected value of tt1e 
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 to the flowchart of Fig. 7. 
A first step in Fig. 7 in that the illuminance detection unit 30, the value of the detected 
illuminance at a constant level is determined whether or not the (70, 000lx), (70, 000lx) or more 
and the value of a constant level the illuminance of 60 seconds has elapsed after the detection of 
whether or not?ls 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 U1e other hand, in the case of the determination result is NO in this case, the temperature 
detection unit 29 of Fig. 7 in step C in the value of the detecied 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, to drive the cooling fan 20. 
On the other hand, in the case of the determination result is NO in this case, the temperature 
detection unit 29 in Fig. 7 detected in step E of the temperature at a constant level (40 °C) less 
than or equal to the value of?For a determinatiorL In the case of the determination result is NO in 
this case, as shown in step F of the cooling 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 repeatedly 
performed by, for example such as an outdoor day wim:low 1 falls in the case w~1ere 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 date is tsu yin 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 6 is weak against heat and cooled, and it is possible to 
maintain its flmction. 
In thE, above embodimeni, t~1e display device 1 on the surface of the surface of the board 
material 5A, as a display unit and the liquid crystal 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 
liquid 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
descritlec:I embodiment so tt1ai the control of the controller 22 may be employed 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 display device can be 
provided. For this reason, many direct sunlight is irradiated to ttie window or the like of an 
outdoor or indoor, even in the environment of high temperature, the liquid crystal display unit 
having a display device and can be installed. Thus, sucl1 a location in the liquid crystal display 
unit of the display device, for example passersby information in more detail of the store can 
inform the like. Thus, for example in a restaurant such as' this day of the recommended 
commodities',' landscape cooking',' food provision place' and the like. tt1e liquid crystal 
display 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: wheels 3: base 4: pole 5A: main body (housing) 58: 6 (housing) of th€, board 
material: the liquid crystal display unit 6A: LCD display unit 7: LED substrate 7A: LED 
substrate 8: a connecting cord 8A: terminal 9: 10 power: ground 11, 12: bracket 13: circuit board 
14: light receiving device i4A: the light receiving device substrate 15A, '15B: linht receiving 
portion 16: photo IC (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 29: temperature detecting unit 
30: the ii luminance detection unit 31: ND converter 32: timer 
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1. The video or image that can be displayed on the surface of the liquid crystal display portion 
and composed of a casing-like surface is disposed on one surfacEi, is directed to the viewer's 
face thl installed indoors or outdoors state and the display unit is enabled. the display body to 
the enclosure of the liquid crystal display portion of the cooling fan and cooling can, the seai 
structure is in the liquid crystal display device, the display body to the enclosure of, the liquid 
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 display unit to display a video or image in any drive 
circuit, the driving circlJit is ON, OFF and possible, ON operation of the liquid crystal display 
portion, the lighting control part a!lows the OFF, comprising a controller, the controller is further, 
the illuminance measured by the photo sensor is input, the input to detect whether or not the 
illuminance at a constant level and greater than or equal to, greater than a certain level and 
when the driving of the cooling fan and the cooling fan to the control unit outputs the ON signal 
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 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. 
2. A plurality of LED light emitting elements arrangE,d in a plane, each of the light emitting 

element 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 liquid crystal display 
portion and the surface, and the t1ousing in a planar shape and provided in parallel on one 
surface of the, directing the viewer's face thL installed indoors or outdoors state is possible and 
the display, the display body to the enclosure of, the display unit and the liquid crystal display 
part can cool the LED and the coollng fan, comprising a display device, the display body to the 
casing, the liquid crystal display portion Juxtaposed to the clisplay 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 a, in the housing of the 
display body, in which the coonnn fan ON, OFF a driving control unit, the display unit and the 
LED so as to drive the liquid crystal display unit, each LED of the LED display unit lights up 
the light-emittin9 element 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, th,~ driving circuit ON, 
OFF and possible, liquid crystal display pait 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 
illuminance measured by the photo sensor is input, the input to detect whether or not the 
illuminance at a constant level grea!E,r than or equal to, greater than a certain level and when the 
driving of the cooling fan and the cooling fan to the control unit outputs 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, 
greater than a certain level and when the driving of the cooling fan and a cooling fan to the 
control unit outputs a signal of the ON sc> as to set the temperature detecting section, as a large 
-screen display device. 
3. The controller of the temperature detection section, and the temperature measured by thEl 

temperature sensor input, the input temperature below a predetermined voltage level and to 
detect whether or not, when it is less than a certain level of the driving of the cooling fan and the 
cooling fan to the control unit for outputting a signal OFF to claim 1 or 2 becomes as described in 
any one of tt1e display device. 
4. The controller of the temperature d,~tection section, and to measure tr1e 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 level 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 
output signal of the display device according to claim 1 becomes as. 
5. The controller of the temperature ,jetection section, and to measure the temperature of the 

temperature sensor input, the input temperature or over a predetermined level and for 
detecting whether or not, in ihe case of more than a certain level with respect to the drivin9 
circuit and the lighting control section OFF, LED display section and the liquid crystal display 
lmit so as to set the OFF opernlion of the output slgnal according to claim 2 becomes as the 
display device. 
6. The control unit controls the driving of the cooling fan in tile controller, and the illuminance 

detection unit from Hie cooling fan to the input ON signal for, after the input and, within a 
predetermined period of time measLired by the timer in the ON and the coolin~l fan, the 
illuminance detection unit from the cooling fan so as to set the input ON si;inal, and after the 
input, measured by the timer after a predetermined time has elapsed in which the cooling fan is 
OFF in performing the control to as recited in any one of claims 1-5 consisting of a display 
device. 
7. An Hluminance detecting unit, which is inputted from the photo sensor, the input to detect 
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wheHmr or not the illurninance at a constant level greater than or equal to, greater than a certain 
level and when t11e driving of the cooling fan and the cooling fan to the control unit for outputting 
a signal for ON in the case where the value of the constant level, the level of tt1e one or more 70, 
000lx is set to a 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 cooling fan and a cooling fan 
ON when a signal is outputted so 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 temperature detection section, which is inputted from the temperature sensor, the 

temperature is below a predetermined voltage leveil to the input to detect whether or not, in the 
case of a predetermined level or less to the control unit of the driving of the cooling fan and ttie 
cooling fan is OFF for outputting a signal for a given level of value in the case where, in the 
range of 40 nc or less at room temperature from a display device according 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 liquid crystal display unit for outputting a signal at a constant tevel in the casEi 
where the value 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 temperature sensor, the 

input for detecting whether or not the temperature is grnater 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 
display unit and the liquid crystal display part of LEO OFF operation when a signal is outputted 
so as 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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Notice 
This translation is machine - generated. It cannot be guaranteed that it is inte11igib1e, 

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as 

commercially relevant or financial decisions, should not be based on machine -

translation output. 

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 

liquid 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 vie,N shmNing 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 ernbodiment 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 shmNing 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) 
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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) 

51; 

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

100; 

A heat radiating plate 11 Oa, a side ventilation hole 11 Ob, 

[110] 

11 Oc; 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; 
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[32] 

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 exce11ent 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 diode (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 1 W 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 components 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 

VJith an LED, and a BLU frame 60, which is a structure for accommodating 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 

beat emitting body 100 mounted on the rear surface of the BLU frame 60. IJowever, the 

volume of the heat emitting body 100 is increased, I 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 ot(_ject 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 

rnodule 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 50 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. i:fore, 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 vJhich 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 11 0a, a top ventilation bole 11 Ob or a slope 

ventilation hole 11 0c is installed on one side of the second chassis 12. [ Also, a cooling 

fan 230, which is forced convection inducing means, may be rnounted 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 

embodirnents of the present invention will be described in detail with reference to the 

accompanying drawings. lt 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 ski1led in the art wm 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 liquid 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 pane] 30 as a light receiving element, and an LED 51 

as an exothermic optical element A cooling module to ,Nhich 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 BLll 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 wail is provided in proportion to the number of the divided heat sinks 220. 

Also, an upper surface ventilation hole 11 Ob may be formed on the upper surface to 

smoothly perform indoor 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 outside by natural convection. A side ventilation 

hole 11 Oa and a slope ventilation hole 11 Oc are formed in the second chassis 12 in order 

to smoothly radiate heat by natural convection. The outside 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 11 Oc. 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 11 0a Thereby 

releasing heat. 7 is a heat dissipation structure of a liquid crystal display according to 

another pref erred embodirnent 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 11 0a and 

the like takes heat frorn 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 BLll 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 unit 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, so that the liquid working fluid absorbs the heat and is changed to 

the vapor phase to move upward. The moved working fluid discharges heat by the 

cooling fan or the 1ow - ternperature 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 VJith 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 ,Nhen 

the installation direction is the gravity direction. Referring to FIG. 11, the channels 212 

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 

\Vick 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 liquid crystal display device having 

excellent heat dissipation performance, . 
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Notice 
This translation is machine - generated. It cannot be guaranteed that it is intelligible, 

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as 

commercially relevant or financial decisions, should not be based on machine -

translation output. 

CLAIMS KR200401354 

1. 

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 

fonns 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. 

2. 

The cooling structure of a liquid crystal display device according to clairn 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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3. 

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. 

4. 

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. 

5. 

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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Abstract 
T!1is idea the bil!tJoa!U whiclo the indication river course reek does a letter ai,d design tu iloe looking away tJody of Hie ai, cleaner assembly about under affLxing noi. cr.ly functmI of the a,r cleaner assembly tha! bi!:bcaid a~ 
coo11petit1v0 power sec .. rniy wi:: be::: witn tne tun,:tic0. wnic!1 t!10 air cfoane:::r a.ssc·111b:y roya.: 1.Grnb ar.d f1ao11c· func:t1on or a.clv~nt:s0o11c·nt fu,ici.ion ;s Cr)mpl•:::x a,,cl to ao Hie::: adve•U::,ernent fur.GUM le;:,a wi:I t:e ;:,IJle::: to ex::,e,:t wi:: be::: able: 
tor t:i:s idea. by Hie::: t;lter1o1g :Jrcicess of t;lter ::,ystern wit:i the b:ue !T:icrocyie c:1:Jpa.r;:,tus ;:,t the 1.irrie of d:sc!1c:-ffgc· abcu1 under ::,u•ifyir,g ti1e hc·iglit 1.G be 1.G a.n a1i- c:eanc-1 [-lS::,ernb!y, [•nd 1o or,e side of Ux· rninoJtC· dc-sGript;c0. 3;1 cfo, 
ti1al 3;; clc-a0.er assern!Jiy a.nd ::,c:iedu:e inlerva: to rc·o.ch sta.nd:0.g, a0.d Ux· single ::,1e:J ti1e hinge be;ng corrit:;nc-d wit~•. toget~•er ,Jt~•er grnac· t:y :;e:f. rc-lianGc· 1~•8 a.1ta.ci,rr,e0.1 pc::,sin:e !J1:ibo[•1'd !Juni lo be li[-ld ti1e air wnicli Ux· G'..ltsid 
get ail 'i.r:"tli Gli, and ·Ux, separate way which are S•JP!)i;ed 1o 1he mir,1:te desGripk:n a;r clean~)r GS5enibly 1h~) pre5c1ib~xI irr,age is ;I1i:s1rated m 1he whoi~) the pa,ie: where brightly in o.--de.-- 1o 5h~xl light, from 1he i:iL,rn;:iant viliiGh 
coo110s 0:1\ eveo1!y Gnd 1h~) lig:n unifo•nily at \li01io110 r:f diffL,sior, height 1he 1st bi:!br:ard whe•e the light guide pia1e fo.-- is had a:id the is1 biilhoard a,id all to he formed 1o 1hat panel, the l:1o11io10,Js elerne,it ;s ~)s1abiished a,1cl as 
billhoa.--d which is had with the 2nd billhoa.--d is had is 13rovid0d a pre5c1ib~xI adve:tizing copy 

English Abstract (Native or MT) 
This idea the biliboafd which the indication river course rue:.: does a letter 2nd desigr. to ihe lookir.g away body of the air cleaner assembly sbo1~t u!lder affixing not only function of the air ciear1er assembly that bii:board a:: 
competitive power secoJoiiy '.rvil! be '.-'iit~1 Hie toJnctk,0. w~lic!1 !!10 air Gleaner assernb:y roya: 1.urnb aml fiame func.iion or adv01t;s0me1,t fu!lci.ioi, is complex a!ld tu do Hie adverUsernent fu0.ction lead wi:I tJe able !o expect wil! be able 1 

For !!1is idea. by the fiiierii,g process of fiiier system wri.h iloe blue micrupy!e apparatus at 1.he time of disc~1arge abou! u0.der p!.!oifying the height to be to ai, air cleaner assembly, a!ld 1.u one side of !!10 minute description air de, 
!hat aii dear.er assemb:y ai,d schedule inteivai tu 1·each sta!lding, ai,d Hie s,0.gle step iloe tiinge being comtJined with, togeH1er 0H1er giade by seif-1e!ia1oce 1.he ai1ac~1men! possib:e bi:lboard tl!.lrn tu be had 1.he aii whido iloe uut:: 
to get a:: w1Ui all, a,,cl 1.hc- sepo.rnte wo.y wn;G!, [,re SLqJp!:c-d lo ti1e m;nu1e ac·scrqJtior, air c!ea.ner [,sseo11bly 1~,e p1escribed irriage is il!ustra.tc·a to t:ie w!m!e tnc- pane: w!1ei-e b1:ghtiy in crder 1.G sn°xl lignt t•orr, 1~,e ilioJminan1. wnic! 
ceo11c·s out eveo1:y [•nd HI•) lig:,1 unifomily at Ux· 11o11c· ct difll!sior, neight tne !st !J1::bca1d w!1ei-e ti1e l1gnl QoJide p:a1e fc• is nad and t:ie 1st bi:lboard a,,cl o.l! to t:e to1med 1o tna.1 pa0.el, t:ie !uo11inC1Us elerneo11 ;s 0)s1ab:is:ied ["\!lei o.::, 
billhoa.--d which is had with the 2nd billhoa.--d is had is 13rovid0d a pre5c1ib~xI adve:tizing copy 
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Cl[•irr,s ma.c!rne 1r[1nsl[11.ed from :<c@[•n 
1. Th~) air which the outside i5 io1ibn1ed IJy the filter;ng woce5s r:f fiae.- sys1eni with the b!oJe niic.-opyl~) apparn1us at \lie tiolie of clisGharge about u,1cl~)r pur;fyir,g \lie heiglit is io1 Gn air r,leGner a55ernbiy, 
To o,1e side r:f 1he rr,ir,1:te cl~)sr,.-;p\io,1 Gir cieaner assembiy the rna in body hm,sing which corr,pos~)s 1hat air deGner a5serr,h:y and sched:1:e ;nt~)rval m reach s1a,1cli:1g, and the 5ingle 5tep \lie hinge being comlJio1er.l wHh, 1oge\li 
biliboafd burr. is had, 
Mi!luie description billboard. Suppiy to get ai: with ai:, sr.d ihe separate way which are s1~pplied to the minute description air cleaner assembiy the prescribed image is illustrated io ihe who:e the par1ei where brightl-; in order io s 
inside io disperse the light which comes oui evenly and the iight ur.iformiy at the time of diffusion height the ·1st biliboafd \Nhere the iight g1~ide plate for is had sr.d the ·1st billboard and ai: io be formed io that panel, the luminou.: 
fo, under indicai.ir.c; is had with the 2nd bil!board the ai1• deane, assemblv w~1ere the b;llboa11.1 iloe fac! H1at with feat!.lo8 is ~1ad. 
2. T!101·e is in a 1st claim -
S!.!pp:ies ail as select,ve!y to Hie mi!luie descript;on 1st bil!board ai,d the 2nd bii!board ai,d all will tJe able !o supply, the selec! switdo is had iloe aii clea0.er assembly where !!10 bilibua.d Hie tac,i tha! w,!!1 feai.ure is had. 
3. T!1ei-e ;sin a 1st c-lairri. 
A.s tor t:ie ;mage) whic.11 ;s !1[1d to 1~,e rn1o1ule desci-ip1.ion isl bilibca.rcl with 1~,e ditferc-nt irr,age snift 1.G be pcssiti!e, a0.d Ux· advertit:ing cooy w~oicli is ;nd:caled 1o 1.hc- minute- clesGript;c0. 2,,cl !J1:ibo[•1'd Uie moJ:tip:e deg the o11c·mor 
where the !J1!:bcarcl the- fact t~•o.t wit:i tealurc· ::. had. 

Origir,al Claims 

,g JI -k,l/1 ·t:..JiP:£1 ~ ~~l~l-,L=-- .:1 -k,l?: ~JiP: ~ ~r'-?; "tf .i.!. 5'.i t~ EA71 Of--$- ~:..J:..1r ~ {~ ?_!-~ o: ~~£! cJ1, ~ E~.g ~!:r: :~ ~ ~.ilf o~~ i:l.l F:i-£_f-.§'- Al ~v11 £10~ ~~;::~ Jf-t:;-~c ~J-.i.!.~~c01 ~r'f::1:5..l.i.!., 
.g::,1 ~.lt¥J;?~; {-;,'"7! ti7!~f~PI~! ti-~'5:!-:L::- tH:J.i:if ~5=.i:;_ t:!fl~ £-~~Jf_c.?.!2iA7, ~:112:<rr:i j:8 O! □ !AiJ~SJi!~ TIH 1;3~ ~f71i ~!~s=_-Q;- LHi:;-='~! ~Jx1~_: .:g-jJ~.c;-~,:iE~ q-9.-c:-~ ~~-:i".!.~Y -5.J~t.'}.i~ :::111H~~o11 ~D! ~Hi~O~l!i Q.~t_,,1,::11: 
~-'.i~I ~~-7.IC.9 ~.rg.:1::•;p~ i~:t1.c.::,::1 .:.1:~ ~.:2.~\~!% ..EEA!t~~-: i:II :?.~:J.¥i·.2£ -Tc:1.rc: :::-: ~~~ -~-=;;;££ bl-t- g.:il~!-Di -Tc11~, <5:71?J~:,1. 

rJescrip1io,i 
De5c1iption o11Gr,hir,e \rans:at~xl from Kr:reao1 
Description Of Drawi!lgs 
.A.iso 1 aiso the sirsbismus which sho·Ned the air cieaner assembly where the billboard ofihis idea is had. 
A!so as many as 2 also sepaiation strabismus of 1 
A!so 3 foliowi!lg U1is idea is the situation map which wese0.t0d !!10 upe0.ir.g and shutti1og condition of !!10 bilibua.d. 
"About mai0. mir.ute in plai,s explanai.ioi, of code,. 
i 00: t-,.;1 c-lc·o.r,er assc-rn!Jiy, 110 filtc-1 rricdu:e de1n1,tmer,1.. 
i 20: l-:ous:0.a, 122. Br[1Gket 
i24: 1-:inge dnsence. 1:..;2: 1::,1 bil!t:oa,U. 
·1 ~4: :?nd n;IIIx,ard 
8ackgrr:und Art 
Thi5 ;dea aho:1\ the air r,leGner assernbiy where 1he bii:hoard is had Gs the thir,g, in de1a;i, ir, o.-de.- fo•the picu,re, 1he design, 1he bii:hoard i,1 order for and ietter to be ;ndicat~xl, to b~) affixed i:1 or,e 5ide of 1he Gir cieao1e.- a5s~)rr,hl1 
tomb not oniy to combine sr. ad\,ertisemer.t ftrnctior. ai the same time aboui the air cleaner assembiy -.,,.,here the biliboarcl is had is a thing. 
The norm2iiiy and the sir cieaner assembly were esisblished an e;,derna: air to ir.let port s1~ctio!l opening part of the suciion river course rock main body [hup] the mouih grill, the air\Nhich is sticked flowing at ihe time ofthe mo 
ar.d suctiu0. ai, and smell i0.gredier.t as fur und01· 1e!l10vi1og the filter module depa1tme0.t whictl became accomplished w,!!1 the m!.l:!iµ!e filler, by a mir.ute description fi:!er modu!e depa1tmer.t at the 1.ime ot dischaige the !10ight ill( 
source uf pollutiu0. is removed and is composed. 
And. iloe aii clear.er assembly remote:y the low uf i0.dicati!lg indicai.ioi, add;!iu!l is furmed !!10 funct,on of 1.he cor.t.o! rivei cuuise rock remote cu0.trol recepi.ioi, depafi.meni a!ld U1e air ciea!ler assembly fJU!ll iloe µ!ace wloere 1.he sc 
As fc• suc:i rri:0.ut•) de::,c•ioUM [•ir c:c-a0.er assc-rn!Jiy by 1.hc- fi!tc-r 10 S'..1Gk Ux· air wn;c:, is imbru•xl with t~,e fan rn;n'..ltC· dust ar,)ur!d oJnUi 0.0~ .rnicm.o11 01 fungu::, :..~ aust coll•)C1:on (dust coll•)C1:on) sc·i2:.es ["\ lx,ay cdc• or lobo.c.co s 
1educed t:ie iM by tne ioniLer a.t Ux· tinic- of rc·covery as tor :ie;gh1 witn like· 1~,e t!11ng tne var;cus o.ir O'..lt1fieno t:e developed, [•1 t:ie 1:rne ct purit;catior, as tor :ieigh1 in o11c·1hod niany ld0.d nx·tnocl is M:,ig o.~qJlied [•n a.:r. 
Sc 1c spe[•k, pu1:ties a rr,ir,ute cl•)sc•ioUM [•ir filler !liodulc· clepa11rrieo11 of t!1e air clean•)r assenibly fo1. 1.G !Je sk1poecl f1eo11 Ux· frc·e tiller w!11,:n skips HI•) du::,t w:ie•e t:ie p[•1i:cie na1i- er 1Jiankc·1 clus1 is b:g wirr,ar;ly ["\!lei tna.1 free- filtc­
no1 only \lie radioactivi1y par.iGI~) in \lie m~xli:1o11 finer a:id Gir \lie s\erili,d,1q povier tr: oerr,r:ve 1he rr,inut~) d1:st and the pollen, 1he bac1e.-i:1o11 a:id cigare1te snioke the r,ontarr,ir,ar,1 of srneil ao1d gas 5(.uG1io:1 i:11he HEPA f;lter which 
nebvo•k 5t.-oJctiire Gnd air as for oJ:lde.- absorption removir,g \lie s~)izu•e fiiter a:id s1o•ehm,se catalyst partir,:e to \lie meta! sir.le [y1rngj tr: be lightly her)Jrr,ir,g in high tenip~)rGti:re, voe and \lie ozo,1eJ,s well Gs \lie noi5oo1 gas whi: 
s\or0lio1:se ,~1a:yst fi11e.- heir,g had cr:rnpie~. with, Gfter s1:cki:1g the ai• wh;ch is ;mbrt,ed thrr:ugh filtering 13roGes5 of rna,w nha5e air mrr,plet~)iy, is p,Jrify;ng. 
Consequenily the same as above air cieaner assembly removes the contamination of recer.t indoor air and condilio!l 2 sick hmise syndrome at the time of the mortar the height is producer of the varimis chemical substar1ce re 
or ai:ergie symptom respects, as the equipment which is most effective is recognized, is used 
However, curreni.ly as fori.he ai, c:ea0.erassembly wh;c~1 is supplied to assumpt;on or oft!ce !!10 low uf p!.!oifyii,g does 0.u! provide the fu0.Gi.io1, wh;ctl otherH1an funct,on is addit;onal io be able a0. aio. cairnu! be satisfied !!10 cravir.\ 
Namely, Hie mo!luie descript;on air c!eanei assembly according io a,r purge ab;!ity s;mp!y w;II p.uvide ur.ly a air purge functiu0. only ditfaren! funct.0.1 is not p.uvided frnm the sii.uation which is formed at the foxed size, because bei 
space ,,_,;as t.oub!eson.e and H1er0 was a pmb!en. w!101·e i!10 effectiveness decreases. 
Te,:nn1,:[1! Fie:a 
A.s herc-upc0. thi::, :dea. M1o1g Gont•ived ir, c••fa• tc solve 1.hc- o•ob!eo11 w:i:cn desc.r:bed rr,ir,ute:y, 1.hc- [-lit c-lc·o.r,er a.ssc-rn!Jiy [•S fer undei- provicl;ng not on:y tne [-lit purif:c-1 roya.: lorrit: the- '✓O.rious ;mo.gs) and adv•)rt;z;ng rr,essage) own 
assenibly wri•)rc· 1~•8 b:llbo[-l!"C ;5 liM ;51ne go[•I in 
Achieves \lie goa: which de5c1ib~xI mi:1oJt0ly the air Gl~)a,1e.- a5serr,h:y wliere \lie n;IIboard r:f 1his ideG for i5 had. By the fil1e.-ing woce5s r:f nae.- sys1eni with 1h~) blL,e o11iGropy!e a13paratu5 G1 the tirr,e of r.li5charge abo,Jt oJ:lde.- puri 
one s;de r:f1he min,Jte desGript;r:n air cleaner assernbiy 1he mai,1 bocly hr:us;ng wh;ch corr.poses 1hat Gir cieaner assernbiy a,1cl schedule ir,1etvGI to reach s1a,1cli:1g, Gnd 1he singie s1ep the hinge being mrr,h;ned wah, 1ogeth, 
billhoa.-d b1m, to he had 1h~) air which 1h~) 01:t5ide is irnbn:ed, the rr,ir,1:te cl~)sc.-ip\io,1 billhoa.-d. S1:pply \o get all wi1h all, a:id the sepGrate wGy whiGh are supplied to the rr:;nu1e d0scri13tior, air clean~)r assernbiy the 13r0scribed inw 
order to shed :ight from the iliuminant which is estabiished to the inside to disperse the lighi which comes out even I-; and the iight uniformly at the iime of diffusion height theist bii:board where the :ight guide plate for is had am 
li~minous element is estabiished and prescribed ad\,ertizing copy the low of indicating the fact ih2t is had with the 2nd billboard ·Nifh feature 
Curlfig 
Be!uw, about !.!older 1eferri1,g e:xp!ains !!10 plar. wtiich th;s idea is attached a des,ratJ!e co1oduct example. does. 
A:su '1 a:so Hie strabismus wh;ctl shewed U1e air ciea!ler assembly w!101·e iloe tJillboard uf this ;dea is had, alsu as mar.y as 2 is a!so !!10 seµa.aiioi, strabismus of 1 
A:sc like 1 and :s i!:oJs1.1at•xl tc 2 and, t:ie a1• cle[•nc-r asserrin:y (100) a.opmxinia1e!y pos;11on 1.G :iave tne fo1m ct tne Mcly, i::, 1o11bruc·a u,e air wn;c:, purify o.r,a t!1e pure a.:r w!11,:n i::, O'..lt1fied in 01-Uc-1 the a.:r guicle (126) t~•rcugh 10 
(102), HI•) rr,edium filler (104), 1.hc- HEPA f1:-tc·i- a0.d Ux· sc-iz.u••) filte1 (106), the sto1e:ic'..IS•) catalyst filtc-1 (!08) wit:i the filler rnodu!e de1n1,tmer,1 wnic!1 bec.arne accomplis!1ed (i~O) t:ie :icoJsing wnicli is :iad t:oJ:!t-1n (120) 1o Ix· 11 
(130) is establi::,hc-d in tne ::,itoJaUCl!l where t:ie prc-s,:ri!Jed intervo.l has lx·corn•) :it[•nding ld) [•1 t:ie frMt 
A:id, the rr:;nu1e description IJii!boarcl (130) ;n orcler for the ho,Jsing ('120/ ,,vi\li the aHachrne,1t buro1 to he easy, the hr:us;ng (~20) above depa,ime:1\ r:r niiddle 1:r,d0rr.eath departo110nt the h.-acke1 where the rnagn~)t is i:icioJded 
d0scri13tior, lxacket (12:?.) othe.- than \lie place which is affixed, io1 o•r.le• fo.- so m speak •Jnr.le•neath dena:1rne,1t Of to abr:ve r.le13a,iment the n1io1:1\e descoip\ion biilhoa.-d ("1~0/ 1o IJ0 met toCJ~)ther wah 1he O•Jtside direction, hing 
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hiliboaITI (130) is cr.nT,pos~xl con,iectior, 
Th~) n1io1:rte de5c1iption braGket (abr:u1 ·1221 cor,figured 13iac~)s says aqai,i, the lxack:et of min,Jte cl~)scr;ptio,i n-,agr.e1 nat,Jre (~22) 1:r,de1n0a.th b~)i,1g l~Gd to above cl~)parto110nt de13a,imeri1 to, if hinge absence (124) ·Ux, si!.L,a.k:n ',1 
part the hinge 2nd provided the struct..1re where the top is opened 2nd shut by the magnetic force of the minute description rnagnei. The biliboafd which the minuie description bractet (122} wiih is cor.fronted consequenti3 
muiuality the 2U2chrnent btirn must be affixed the possibie medium 
.A.nd, the minuie description billboard {130) in order to shed !ight the panel where the prescribed image is i:lustr2ted to the whoie brightly to the inside from the iliuminant disperses the iight which comes out ever.ly and the light 
!he !1e!ght atlas ligtr!. guide plate!::. load (132) wit.lo. i.he 1st billboa11.1 (132) the lowei pa.t deparl.rneni ar.d all to be furn.ed. i.he :ight-en.itting diode oftho.t po'.rver (LED) is e::.i.ablished to U1at par.el o.r.d piescribed adve,tizii,g co~ 
bil!tJoa!U (134)wt1.tl. 
He1e, Hie::- rrnn ule ,fasc1 ip11on 2r,a billbo[·ffC ( 134) net 00.ly the !:ght-erri:ti.ir,g d:ode the !:quia ,:rysi.al cl;sp:ay ec:ui1Jrr,e111 lLCD) and the d1ffe••:-ni. clis1Jla.y dev;c•:- cou:d M appli•:-cl cbv;cus 
A.:so. /\r:1er1,:[1 i::, 1:iuslrat;ng to the 1Jla.n, 1~,e o11inui.e d0sci:pt1on o.ii- c!ea.ner asse!T:bly (100) 1o1 [•Ii wl-:o :s ::,upoiic·a a.nd t:ie n-:inl!te ac·srnption bill!ma.rcl (1 '10) ir, a:i w:io is supplied wi!: Ix· able to use 1espe:-ct:v0!y as ::,elec.11vc·ly 1~,e a.c 
all alloi.10i-10 t:e c·sta.b!:snecl, :11 01-CN for togetn•:-r U-:c· minute clescriptio,i 1st biliboa.rcl (1'12) o.r,a U-:c· 2,,cl IJi!:bcard (134) also Hi•:- d1:ve which 1s :;e:ective to Mcorrie o.c.c,Jmplis!10d. is desir[-l!J:e tor t:ie selc·cl switc.h 1.c !Je had 
Nam~:-iy multi heginr,ing ar.d e,id does, the m;r.u1e descri13tior, n;11board (1 ~10) wher. the rr,ir,1:te cl~:-sr,.-;ptio,1 Gir ciea,ie.- ass~:-rr,hly (100) ;5 opern1ed. limits and is %pplied, 1ogether bec.r:rnes tl-:e dr;ve, Of GIi of separate way 1h~:- s:1p 
the drive with sepGrat~:- way 10 IJ0, Gnd accordir,g to o11i,1ute de5c.rip1ion seler,t switc.h fabricatio,1 the 1st b!llboa,TJ (i~~2) wah 1h~:- :?nd n;rnx,a.rd (1~14) a:so the drive wiii be able 10 s~:-iect free:y 
Ao1d, th~:- n1io1:1te descrip1ior. 2nd bii:hoard ('1~4/ 10 str:res 1he GdverU2ing copy whir,h i5 indica.ted 1he rr,en101y for (the pla,i An1e1ica.r, ci!.y) the n-:imde desc.rip1ion a.i• cleaner Gsseo11bly (100) withi,i to b~:- 0stabli5h~:-cl, the o11i,1ute de· 
formed to the prescribed part or a remote car.trol fabricatiar, from the mintite descriptior. memory advertb:ing capy data of optior. about under accessing the min1~te description 2r.d bi!lboard ("134) ir, wiii be able io ir.dicaie does. 
American explanation code 12B function of the remote cor.troi recepiion depar.meni and the air c:eaner assembly the low of indicating is the ind icatior, buoy 
Like that ar.d a:so operates ihis idea which is composed i to also about trnder referring expiains 3 
First ot al!, when the a:r clean01· as::.err.bly ('100) io !!10 bilibua.d (130) i.he app!ica!iu!l of pow01· is authurized fJU!ll !!10 situation which is esio.blis~1ed, the minui.e descript:on air cleai,er assemb!y (100) i.he mo.in budy !10using (12( 
uper.ir.g of th:s standing (d) :11t0!"'al and narr.ely a:! diiectior.s i.he coni.ami!laied air is sucl,_ed. Minute description the coi,taminated a:rwloich :s sucked U1e ~1ousi1,g (the fi:!er modu!e depa1tmer.t whiclo is !1ad to 120) :11sides ('110 
f::10i- a,id 1.hc- seit:u1e filte• (1 OS), 1~,e sto1e:ious•:- calo.ly::,1 ti:t•:-r (100) by tne t;:t•:-nng process !ea.cl is our1fi0d air Gonduii. pure· HI•:- SClU rce of po:iut:on is ren-:ovecl, t~••:- air guicle (i 26) t:iroug:, is d :scl-:[•1-gc-d 
Like- tna.1 [•nd a.1• Gl•:-[1n0i- a.ssemlJly (100) doe::, Hi•:- function w!11,:n is basiG ["Incl n-:c-a1111o11c·, tnis iclea does 1.hc- o.ii- cle[•nN o.::,semlJly (iOO) ir, tne bill!ma.rcl w!1d, is affixed (1:..;o) t:imug!1 w1:i tie ["\!JI•:- tc, prc,v;dc- o.r, o.dvc-11isc·r:1.: 
adv•:-rtisc-rn°:-n1. fl!nc.11on exa:ain::,. 
Th~:- n1io1:1te de5crip1ior. aclv01ii50o1-:er.t fu,1c1ior. be,x,mes acco1T,p:ished the 1st IJilibr:ard (132) with the 2nd billboard ("134) thm•J(Jh. 
Th~:- IT•inut~:- descriptio,1 GdverUse1T,eo1t f.rnGt;r:r, the n1io1:1te descoiptic,n air ciea,ie.- assembiy ("100) i5 supplied wi1h SL,pply all. and sepa.rn1e wa.y 'i.rhen fr:llows ir. case, by a s~:-iect switch fa.bric.atio,i the ~st n;11board (~32) or the 
ma:,;.e. 
"v\/hen minute description is stipp:ied, the minute description ·1st billboard {132) from the i:luminant \Nhich is established io the inside the minuie description iight the light io be ernitied select, by the light guide piate is dispersed, 
this accordir.g to ltiminous intensiiy/off car, make the illuminant, arour.d in the case where ihe luminous intensity is bright the !llurninant from off Keane situation eno1~gh wili be ab:e to indicate the image, ihe interior or arm 
il:timinant wri.h Sikkim brightly \Nill shed light ihe image, wi!I be able to ir.dicate. 
T!1is iloe aii clear.er a::.semb:y (100) r.ot or.ly fu1oction wil! be atJ!e i.u provide a frame or adve,tisemeni. function is 
A!ld, tJecause a!H1oug~1 Hie mi!luie descript:on 1st bil!tJoard (132) to as fori.he image wt1ic!1 attaches wiU1 U1e differei,t irr.age shif! possibi!ity be i.he ai, c:ea11er assembly (100) runs wild, the space ori.he user obvious wa!lts ~lits to 
tvlea.nUrrie, Hi•:- rri:o1ut•:- desci-ipi.ic,n 2nd bi:lboard (134) :c-ads o.r,d al::,c wi:I t:e [•IJI•:- to prov:de a.n o.dvc-111sc·r:1enl funct:on, Hi•:- rri:11ut•:- de::,ci-ipi.ic,n 2nd bi:IIJc,o.rd (!34) Hi•:- lig!1t-emitting cliode (LED) to by the a.clvc·1i:z1o1g ,))py 1s indica 
t!1e slruc.tui-e w:i:,:n i::, 1,,c1;ca.1c·a. 
T!11s time a.nd t:ie n-:inl!te ac·srnption 2nd b::itio[,11:J (1 :..~4) in U-:c· adv•:-rtiz;ng copy w!11,:n i::, ;,,cl;ca_tc·a ;s nc,1 [• tning w~•erc- M:y whic.h on•:- MverU;dr,g copy i::, not ind:caled t:y t:ie sc-lc·cUM ta.t:•ica.tior, oft~••:- user ti-orr, the si1.ua11on wl 
order for the differen1 adv-e.--U;: ir,g co13y 10 can he i,id;cated. rv,;r,u1e descri13tior, adv~:-rt;z;ng c.r:py such GS ,x,mpa,iy loge, o.- gor:ds introductior, a5 inforrr,at;o,i wiii be able 10 str:re wHh optior.. 
Gor.seq:1ently, tl-:0 min,Jte desr,r;ptio,i ·1st hiliboafCI (~ 3:?.) or the :?.,1cl hiliboafCI (~ 34) m;ddl0 the drive can mak~:- or.ly me u,1cl~:-r tl-:0, the i s1 bilihoa,T.l ( "I 3:?) to be tight tl-:0 :?.,id bilibr:ard (134) tr: aclv01iizio1g r,opy is •Jnde.- ir,di,~1i,ig 1o 1 
prr:v!de an advertisem~:-nt fur.ction becomes. 
Meantime, the min1~te description biilboard (130) the hir.ge with puliing ihe part which by a magnet r.ature in the center is combined hecatise the billboard (130) the air cleaner assembl-; (100) the hmising (120} from this sta 
departrner.t (1 i 0) ihe respectiveiy fiiter (i 02, i 04, i 06 ar.d 108) about ur.der the separating which wi:i i!sien wiil be able to ciear, easiiy 
Effect 
Like exp!ained frum above a!ld, according to the a:r clean01· as::.err.bly where the bi!lboard of !!1is idea is had wi!I be atJ!e io indicate the image ai,d a !e!i.er i.u one side of the a:r clean01· as::.err.bly i.loe billboard to be o.tfixed to u 
fu!lC,i:on provides i.he function which as selective:y frarr.e function and adver!i::.err.e11t functiu11 is complex, because wil! compare to the con.pe!ing pruduct wii! be able io expec! a cornpe!itive pow01· security. 
Besides. with ai, pure function w:11 be ab!e tu rnaxirr.ize a adve:!.isement effect at the because, c!10ap expense which can do ai, adv01t:seme1,t U1e,0 is an effect. 
fv1eao11ir:1c-, t!11s ;de-a 1.hc- spc·cif:caUM w:i:cn sta.tc-d a.bo'✓8 ;snot limited 1.c desiro.tile condud •:-xamp:e nc,1 to M. 1.hc- low c,f re-questing wit!mut escaping 1~,e essc·nt;al of 1~,is :dea, encounters t•orr, requ•:-st ::,cope:-. w!10n ti-orr, the fic·ld 
ar,a w!m H1°:- va,;ous fringe:- lo.r,a concluc,i t:ie 1mss:blc· t~oing. 
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Abstract of JPH09246766 (A) 

PROBLEM TO BE SOLVED: To enable the heat generated in an electronic equipment 
case to be efficiently radiated by a method wherein a partition is provided to form a 
path tor making the air agitated by a tan provided in the case circulate in the who!e 
case. SOLUTION: A partition 7 is provided in parallel with a partial outer wall 2 of an 
electronic case 1 and then aperture parts are provided on boH1 ends so as to fix a fan 5 
on one aperture part as an air outlet while ti1e air agitated by the fan 5 is run away from 
the air inlet 7' as the other aperture part along the outer wall to be absorbed from the 
lower flange part of the fan 5 of the outlet to the ran 5 to forrn a circulation path. 
Through these procedures, the distance of the air running along the outer wall 2 is 
prolonged thereby enabling the radiating effect to be enhanced efficiently. 
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JP2006163217A 

Outdoor display device 

Abstract 

<P:--PRO:3LE1v'l TG :3E SOLVED: T,:, provide a display do:-v1,:-e capati:e of o:-tf:c:er-:tly rad:ating the :.eat 

gene;,;,,ted by o nat pnnei typi:- di.sp!ay device . ..-:P>~)OLunc:,n j;;?.. dev:ce box?, a 1:qu:d c;ystai device 7 

:s so atra;oged t~;;;rf a liqu:d c;ystai pan-=-I13 of the liquid crysta: di.sp!ay device~ Qnd o tmn.spme;o~. p!ate 

2.3 me riot in co;;tr.:lct, :"!lld <.:l 90.p (fro::t facf: air duct ,4c·n is p:·f:ser:t betw:::er: the body. ~:~nhe;, the: !iquid 

crys-::al displ3.y de-iic-2 1 i:: so mrz.nged that 3. gap (b0.ck foce ai~ du,:-t AC-2) is present t,e-::\,veen t;-:e b0.ck 

tz.ce ot th-2 iiq'..!id ,:-rysti:!I di::plGy ck:'fi,:-e ·1 on 3 side opposit-2 from th'2 iiquid ,:-rysti:!I pi111el 73 3!:d a v,,•3!I 

s1.orfuce ,:,fthe dev•ce box 2 fac•ng 1t, an,:-: a fa;; F~, as a means of ge;;erat1;;g a•r c:..:rre;;t in the front air 

duct i\G1, •s a;;,3nged ne,3rby Qn op-=-ning pa;t be!ow the fmn"f a•r rh:c~. f\C:, tu se;od ai; 1n tli-=- front face 

ai; duct AC:1 fmrn beln•N. <P>GGVYRIGH r· (G)2006,-!POg;:,m:p;NC:Pi 

Classifications 

(;o~· .. ·=·: ..--,.~:-~::::.ss Heati::g er f:ouli::g cf !iquid crysrnl ec:l!s othe; -:.h,.:l:: fo; 3f:"fiv:!t:o;;, e (~. circuits 

o; arrn::gc:mf:ms ffJ:· "femv:1·atu;e cu;;trc!, s·f:!bil:~a.tifJ:: or u::ifo;m d:st;:b:~"fio;; fJver ·r!:e ceii with 

ccoling iT!ean::, e.g. fons 

Claims (16) 

L J, 0:..:tdoor disp!ay ap::,aratus :..:s•ng u flat ::,ane: disp!ay de-vice. 

The f:;;rf ponel diBp:ny devi;;e iB ~;rnisH.l i;; the dev•ee box, 

The dev•ee box, 

f·am;ly: JP(1) 

2004-12-"IQ 

20%-0622 

A trn::sp<.:!1·ern plate: whid1 i:; f:tted o;; the wail surface fac:ng the di~pl<.:!Y panel of-:.he flat panel d:s~".!la.y devicf:, 

JP20Q4357682A 

Jf'20061632"17A Appllco.Uo~ 

And a st!earn gene!ating !T!ean:: for genernt!nQ 0.11 ai! flow to thE'. tron-::: 0.ir passage is a gap 'Nilic;-! is pmvided a-:: IE'.ast t,et\,veen the -:::rn!!Spa!E'.llt plate 3!!d -::he dis::.olay pa!!ei, 

octdoor cl,s,lay. 

tittps:i/patents.google.corn/patent/JP2006163217 A/en?oq=JP2006163217 A 1/10 
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Description 

As t•uditiona! udve•to.sing med;a, t:.ere ,r;ay be mo:-n-::ioned pr;nted rr,a-::er1;;.ls such as posters and st1,:-ke•s. vvas not necessa•dy o:-y-:--catching becauso:- it •t.self •s tho:- d1sp!ay 

co;;ter-:t d,:,es nnt c:.a:--:ge. /\!though the l•ght-em1tting e!emen-:: such as;; !ight bu:b or,:;_ lig:.t err.•tt•ng d•ode 1s :it or flash•ng •s a:.sn a meth,:,d of eye-,:-a.-::c:.1ng, there is a 

prob:em that powe; consvrnptiu;: is large 

Sc 'N3.S devised is a mo:-thod of us•ng ,:;_ liq1.o1d crysta: disp!ay device as an advert1s1;;g medium Car-: be a•b•trarily ch;;nge the ,:'l1sp:ay contents •n a liqu•d c•ys-::a: dis::-,la.y 

de\1ic-=-, •~- iB poss1b!e to meet dernnnd ey-=--::atching 

As ;;.n exa.rr.p:e, 1t im:-ludes a liq1.o1d c•ysta: a.dvertis•ng mediu,r; disc!osed ;n Patent :Jnc;,_;rr,ent 7. 

:n P;;tent ;Jo,:-urr.ent 1, a p:ast1c !iquid crystul d;splay p;;nel is •:-ontrcl:ed t,y or~/ GFi= ,:lr;v1ng-::hat does net ,:'l1sp:ay an ;ntermediate color. l;quid crysta! ;;dvert;sing medium 

vvhich enoble.s pop by crnr:b;ning n pon.ern loyer dm•Nn by pti;:~_1ng ~:ns ()ee;o propu.sed ()y the stot1:; dr;vi;og. 

JP-8-7 5565 disc!cses (Fig. 1) 

Sin,:-e the co1we11tion0.I li•=:uid ,:-rysta! ,3,j,;e!ti::ing med!urn i:: corf1gu!E'.d 3S described 3t,ove, 'Nhen the equipn:ent !Sir! i-::s ou-::doo! s-::reet or-::he l:ke an,:; tnu,:-h -::he !:quid 

su1·foce ::uch as passers-t,y ,:-ould crystai pane! is brokE'.11, the l!quid crysta! pane! as !!O-:: d!!ec-::ly mu-:-11, v,:hE'.11 i!!::tal!!llQ the -::rG!!SpG!E'.llt plate to t;-!e l!quid cry::tai ::,ane! from i:: 

rad;ated ;s suppre.ssed trom the liquid •:-rysta! p;;nel fr,:,nt by a t•unspuren-:: p:ate, the t':"mpe•;;ture of the :1qu1,:'l crJsta.l ::-,ane: is a p,,:,b!em that not funct;on pr,:,perly in,:-reased 

A!s,:,, fer outdoc! '..!Se !S surro:..:nding the l!quid crysta! d!splay ,je'l!Ce !l7 s,:,me hous!ng, a!-::ho'..!qh !i"iinwater G!!d dus-:: it !S necessG!Y m p1·evE'.11t di!E'.c-::iy re3,:-h thE'. !iq'..!id uyst0.I 

disp!ay device e,r;1ts ;t.s c;;se, a :iq:..:1,:'l cry.sta.l disp:ay device heat to be etf1cient:y d1ss;pa.-::ed there has been a ::-,rob!err, that 1t is diffl.:-ult. 

Then, such a pmblem is !!Ot :irrdted t,:, z. !iq:..:i,:; cry::tz.l ,jisp!ay device ,_..._,0.s 3 problE'.11: co11:111on t,:, a ,:-asE'. nt using a so-cal!ed flat pG!!el tvpe displz.y de-iiCE'. su-:-11 ,3:, a ::-lz.srr!a 

dispi3V dE'.vi-:-e i!! 0:..:td,:i,:,r disp!ay ap::,mz.tus. 

H1f~ p;e:;;er:t i!:W~!:tion has beer! made 10 :;oive thf~ above: ~"".!1't:--bif~!::s, a:-:d an objc:c-r therei"Jf is tfJ p;ovide a di:;piay df:vice capab!e of dis:;;ipati!:g thf~ he:!t generated by the tlat 

,-)3•,e: disp:ay ,:Jev,ce ett":c,estly. 
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{)1Jfdou; displ?..y npp,3r;:rf:is nccord:ng to c:n:m:, whe;-=-ir: occu;d1ng to the present itwent:on i.s a;, o::tduor d:splay appnmtu.s :is:ng o t1at pnne: disp!ay dev:ce, the no~. pan-=-1 

disp!ay d:::vice is hnusf:d ir: a rk:'fice box, the: device: bnx, 1Nhe;1::ir: a trr.:l::sp<.:!:·e1Tt p!at::: is fl !"tf:d 10 the dispi,.:ly panel ar:d ·rhe fry;i;:g I..V<.:!!I S'.~1·face:; of thf: fiat ~".!a::r~! di:;piay df:Vif:e, 

at ie:!St thf: t; an:;;parer:t piatf: and a:rfh°)I.N t~er:er:!tir:g :::earis for (Y:nerr.:ffing :"!ll ai:· fhJ\'-1 to thf: fror:t <.:lir pa:;S3(~t: ::;; a (~ap providf:d :x~·rww:n thf: d::;;play p<.:!::ei His equippc:d with 

adc-:i~. 

Af:cording to nu1do!):· display apparatus accnrdint~ to c!a:rn ~, whwf:i:: :"!GCfJ:"dir:g ·re- the ~")1"1::sf:111 :riverrr:m:, s:rice to qe:w:ra:.e: :"!i:ncw :ri fro111 a:1·f'low pas~agf~ is a g,j~") prcvided 

t,e-::w-::en t;-!e trnr!spG!'::ITI p!ate G!!d thE'. dispiay pG!!ei t,y 0. gas stre0.1T! generntir!g rr.E'.ans, the dis::.olay pG!!ei t,y ,3 gas st~eG!!! The!'-:: c-J.n bE'. gre0.tly ::upwE'.ss an !!!ere0.se !n thE'. 

tE'.111pe!0.ture -:if t;-!e cooie,:; the disp!ay panel. 

<A.. The f:rs·r emb!)dimer!t> 

<A-1. DE'.vi,::,e Ccnf!gurnt!on>-

As the first elT!bOd!IT!ent ,:,f the ::.,1·eser!t in·v"ent!on wiil be desC!!bed 1,vith referer!ee to FIG. 7 the conf!gurnti,:,n cf the cut,jo:x d!::pl0.y ,3::.,parntus ·1 /JG th Gt use:: a !iqu!d c!ysrnl 

,:'l1sp:ay device 

As sh,:,,_..,m in F!G. ! , an -:iutdoc! ,jisp!ay appG!atus 700 !!!eludes a li•=:uid ,:·rystai d!spl0.y dev!ce ·1, ,3 device bo>: 2 for h,:,us!!!g it is ,:·lassiflE'.d rcughiy into a IE'.g 3 fo! supporting 

t:.e apparatus box 2, 

!11cidem,3!!y, c-:irr!pris!ng ,3 meG!!S fc! !!!OVir!g thE'. iegs 3 and ,:·astE'.1·:: 3·1 in F!G. 1, aith-:i'.1gh the ho!!zcntal rr.-:ivem-::m of the cut,joor d!splay ,je'l!Ge 7 00 has 0. simple 

,:·onflguratior!, the rnc·v"ing meG!!S i:: not essemiG!. 

The !:quid cry~tai disp:ay tfovice 7 iriciudes :"! i:q'.~id f:1·yst:!I p<.:!!:ei ·13 (di:;piay p<.:!!:el), a::d its back:igh·r (e.g, a ~luoresf:e::t :amp) ·12., <.:l~ weil as accfJ!::modff!:ng the brK:kl:qht 

12, and a c3sing 11 fer hous,ng the driving circcit of the iiquid ,:rystal panel 13 b, l,gh, LB emitted from the backl,gh, ·12 is par,ia'ly t1·ans,;,itted ,:,,· biocked to l,quid ccystal 

::.,ane! 13, a d-::si!E'.d image !S d!spl0.ye,:; on t;-!e l!quid e~ystai pane! 13. in thE'. toil-:iv,:ir!g de::cript!On d-::ais \N!th io~ve! ,jm,vr! dire,:·tiC!! of the irn,3ge d!::pl,3yed on the l!•=:uid crystai 

::,a:-:e: 13, the upward d•rection of tho:- im,:;_ge ,:;_.s the uppo:-r. 

The :ength of the aspec, rnt,o of the liquid ,:rystal panel 13 is net 'imited m the 3spect 1·atic t,:, be esed in a sc,-cal:ed televis,,:,n receive,, for example, the 3spect 1·atic ,:,f the 

,:'l1sp:ay of a persona! computer. o• rr,ay be ::qua•-:-. in add•t•o:-:, it rr.,:;_y bo:- a ::,ortrait of shape. 

Then, on t>,e wall sucface that faces ,he iiqeid c1ystal ,a,,el n of the appara,us be,: 2, a ,r3,,s,3cent ,late 23 of po:ycarbonate is f:11ed, ,he image chs,laye,:J on t>,e l,quid 

,:·rystal p0.11el 7 3 can bE'. V!e\NO::d from the 0'.1tsid-:: thrcugh thE'. transpz.re!!t piGtE'. 23. PlanG! size of the trG!!SpG!E'.llt plate 23 is of C0'.1rse at the samE'. ievel as the l!quid c~ystai 

::,a:-:e: 13. !nc•denta:ly, 1t ro:-ferred to so,:'le surfaces cf tho:- transparent pl,:;_to:- 2.3 .side provide,:-: w•th the \Nondc'li so,:'le 27 As;; resuit of pert:xming a ::imp:e test a.s the thic<ne::s 

of ~he po:ycmbo;:nte pl?..te, 3 n1;;0 m morl:' 70;;,rn ot iess, v1sib1l:1y, :~. wos fou;:d tho~. from the vil:'wpu:nt of impoct res1sta;:ce. 

1--:e!o::, the use cf poly,:BrbO!!ate p!me, even more th0.11 t~an::pG!ency, has 0. hig;-! impact !esistance for prctecting the !iqui,:; crystal panE'.I 13, ,3 ;-!igh cap0.bil!t\,' i!! the '.11t~aviolet 

shielding ab,:ity f,:,r preventing detericrat•on of t:.e l•quid crystai pane: 1 J T:.is •s bo:-ca1_;.se you are. ::.erefo•e, 1t nnt lorr,ited to a pniycaob,:,nate plate as :ong ;;s ,:;_ mate;-;ai 

~:nv•ng H!u:vn:e;:~ pe;fo;monce, a:so o trnnspme:,~. mate;:n: 11ovi;:g the san1e in1pnct ;esis~.Bnce ?..nd polyf:a;bunate p:ate, bl:' adopted o co;:flgu;o~.10:-: •n 'Nh:c~: ?..Eached n:-: 

ultmv10:et shi-=-ldi:og fli;;, good. l-'>S t~:e mo~.er:ai i:-: pl?..ce nf the polycon.m:-:ate p:atl:', fo; l:'xa;;.p:e, :1 :s conf:e•va()le to use ?..n Bf:ry:ic pl?..te, may be :ised tl10se cnmmerc:a:ly 

ova:labie as UV-~hif~ld:rig f:lm. 

Appmatu.s hoY, :-: .s:irmu:ods 1111:' :iqu:d crystol d:sploy dl:'v:ce 1, the :iquid crystol di.sp:ay device 1 h?..s n corif:g:..:rntion ~.G pte\1ent ~.he d•rectly eY,posed to rn:nwate; n:-:d dust 

Howew~1·, wher! the :iqu:d crystol dis~)lay devicf: 1 i~ CfJll:pif~·rely e::c:osf~d :ri the: :"!pporrf!'.~S bfJX 2, s:nce the: heat t~er:er:!ted frcrn the :iqu:d cryswl display devicf: 1 i~ CfJ!:fo:f~d 

:ri the: :"!pporrf!'.~S box 2, 1.hu~ prcvidi!:g a ver!t. j;: ·rhe e.1-arnp:e of FIG.·:, as ver!tS, and :"!ll cpen:rig OP7 (flrr;;t ope!:ir:g) :"!lld OP2 (:;eCfJ!:d cper:ir!g). 

:-:e;I:', w:th:;; de\1:c-=- hox 2., the :iqu:d c;ystal p?..nel 73 of the l:q:..:•d c;ysta: d:sp:ay de\1:c-=- 7, w:~J10::t crrntac~. w:~J1 the ~rn:-:spme:,~. p:ate 7-J, the :iqu:d c;ystal d:spl?..y dev:ce 7 :.s 

di:;posed S'.~Gh ·rha:. a qap exi:;ts bet1Nf~er: them, the (~ap i:; ;c:ferrf:d 10 :"!S <.:l front a:!· duct AG"I. 

:= urthe;, the oppo.site .s:de (b?..c:-:) nf the :iquid crystol pa;:e: 7 :~ of 1111:' :iqu:d crys~.ol d:sploy dev:ce 1, hos a:so ()een n l:qu:d ery.s~n: d1spiny device 7 :s mranged .sur:11 ~h?..t 1111:'re 

•s a g?..p betvveen ~.he wal: nhhe ?..ppornt::s box 7- fac1:-:g t~:ereto, it 1s ;efl:'rred tons ~-~:e gop be~_wel:'r-: 1111:' rea; n:r possoge ,\Ci !:-:c•dentol:y, conli;:g foos H'>i :.s di.sposed o;: the 

;e:<.:l!" surface cf the iiquid c:yr;;tal d:spl:!y dev:ee: ·1. Cool:ng fins Fi',J :s rnay be a piurn:i1y nf arrar!ged 011 thf~ reor :;u;facf: of thf: i:q'.~id f:1·yst:!I di:;pir.:ly df:Vif:e ·1, or;; shfJ\Wl in i=;G_ 

1, or:ly crie of the eq'.~iV:!le:nt areo as the brK:k may be d:spo:;ed. 

:n the vici:-:ity of 1111:' :owe; open:ng i;; the f;ont ai; r.rns.snge f\C7 :s fa;: f 7 :s nrmnged a mea;:s fn; ge;:e;o~i:-:g n:-: a•r f:nw tn t~:e front n:r possoge ,\C1, and :s conf:g:ired ~o 

f ex~d air frfJ!:: the bonorn ·ro the frfJll1 Oi!·tlmN path AC>l the:re. !r:c:de:ri t:!liy, the fan F1 i~ ::ot :i:·ni tf:d tG one:, may be disposed i:: ~)lura:ity :11 p:!1·aiif~I olong the ov:nint~ pcrtio!: of 

the lm,ve~ S!de -:if the frcr!t air -:bet AC 1. Funhe!, thE'. above !iqu!d c!ysrnl dis::.-lay dffv"icE'. 1 far! F2 !S d!sposed, hGs a ,::,onflguratior! \,v;-!ich prornotE'.s thE'. inft01.N ,:,f ai! frnrr! the 

openings OPl. !ncidemal:y, ,he fan F2 is 1101 l,n•i1ed to cne, may be d,s,osed ,n p:eralit, i,, parn:lel alcng ,he horizomal ex\.ondi,,g di,ec,io,, of ,he iiqeid c1ystal display device 

1 _ i-.t.orecver, eve:-: vvithout a fan :=2 1f the 1nf!o·N of air from t:.e o::,e:-:1ng OPl 1:: Si.•fflc10:-ntiy nbta•ned rr,ay \Not:.out p•0:.vid1ng t:.e fan F2.. 

:--;e~e, the v,:i!!dow side 2:"l of the appG!atus t,ox 2 prctrudes 0.mund the trn11sp0.1·-::m p!ate 23 m the outside, h,3:: ,3 genE'.1·aily c-:ir!eGve shape, -:i::.,enir!g OPl i:: e0.ve::-ii!(e 

prcj':"Cting po•tions on the top side ,:,f the to,:;_nsp,:;_re:-:t p:ate 23 s•nce is ::,rov1,:'led on the lc'lier so_..rf;;ce 221, i:-:;; nc•m;;I st,:;_te a•-:- conflgu•ed to be prevento:-d from rainvvate• 

tmm entering. Tho:- opening OP2 is pmv•ded 1n tho:- bcttoof"i portion nt the app;;ratus box 2, ;;st:.-:- cpo:-ning OP7. •n a normal state a.re cnnf•gured to be preve:-:te,:'l from 

rai;:wat-=r from enter:ng. 

:---:ere, the ::,rotruding po•t1on 2.21, s•_.,ni1ght inserted 1mc t:.e l•quid crystai p;;ne: 1 J, ais,:, has a fi.•nction as eaves to pre-vent the :owo:-ring vis1bil•ty. Res\.,:t cf the v;_sibdity of the 

confrmat1,:,n test w•th respect to the length cf tho:- e,:;_ves. p,,:,Ject•ng :ength of the pmje,:.ti:-:g portion 221 •s A, a length between the ::,roject1ng ::,ort10n 2.22 of t:.e l,:,wer sido:- cf 

the pmtr:is•o:-: 2?7 a:,d the ~rn:-:spnrent plate :..?3 i.s E If,?..: B"' 1 · 3 ... 7: ()y .sett:ng the ;onge of 5, wos fou;:d tn ()e a()le to e:-:sure the v1sib1::1y :n rnost co:-:d:~_,o:-:s 

:n t:.e at,ove descript•on, t:.e aof"ibient prmrudo:-s o•_.,t.sido:- the transparent ::,late 23 of t:.e wi:-:d,:,w side 21 of t:.e ,:;_pparat•_i.S bo:< 2, genera:ly •t has beo:-n desc;-;t,ed t:.at has a 

co;:r;ave sh?..pe, eoves-:i:-:e projec~.1ng correspo:-:di;:g tn the p;ot;:..:s:n:, :..?2.1 r.rnrts on:y m?..y he used ?..S ~he crrnf1gumtio;: :n wh:ch the upper s•de of ~he t;onspore:-:t p:afe ~·.:~. in 

thi.s ca.se olso obt?..i:oed 1111:' sorne effl:'et a.s de.sf:tibed a()r>Ve nf course 

--.:.A-2. Cncl•ng o::,erat1on;.-

Next, ref e;;i;:g tn := IG 7, i:lustrati:og the eno:1:-:g opetat:on of t~:e l:q:iid cry.s~n: d1spioy dev•ee 7 :n n:-: ou~dnot d•spioy oppa;o~us 7 no w:th ;-=-ference to F:G. 

,t.,.s .shmvn i;: Fie;_ 7, the :ig~:~ u; em:tted from the hack:ight 7 2 (s) di;eet:y. or, a m:rrot p;ovided i;:sid-=- the hou.si:-:g 71 (not shovm), or diffu.se ;enect:on p:nte (shm,·vr1 not)•~ :s 

!"f:flex;·red by, ar:d :s :!·!·adiatf:d 10 the liqu:d e:yr;;tai panel 73, !1·!·adiatf:d li9h1 LB fNn:s :"!ll :rn:!ge: by bei::(~ a l:qu:d e;y:;tai pane: 13 ~")a;tiol:y trn!:srn:·rred er blocked. 

ihu.s, ()y or;ongi;:g the back:ight 72 so os tn face the bock .s:irf?..cl:' of 111-=- :iqu:d crystol ponel 7 3, ()y odnpti;:g a struct:..:;-=- for tef:ect:;:g the :ig~:~ :n ~-~:e tnrror ?..nd d:ff:sl:' 

!"f:fle:c-r:or: p:a:.e, it i~ po:;sib:e to brightf:ll thf~ d:s~)loy irn:!qe fJf the l:quid cry~tai ~)ar:e: 13, d:r;;pioy df~v:ce s:~itable for d:spl:!y outdoorn obtr.:l:nexJ. 
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subjec~. to u.se j;; hr:ff;~_ 0::tduors, b1Jf vvo::ld incr-=-?..s'= the brigl,t;oess nf the t1::o;escen t larnp i;o nrde; ~.o :ncrease the vi.sihi:1ty of the disp:ny, i;o w~;idi case the incr-=-?..s-=-d hear 

input fr!)::: 1.he flucrr~sce::t iarn~), the iiquid c:yr;;·fal it 1r:ay exc:::ed an op:::rnbl::: tf:ll!per:!t'.~re of ·rhe p:!111::I ~ 3 

.6.::cording:y, the frvn t a:r rfoct AC:7 hen ciema;oce ()etw-=-en t~;e l:q:iid ery.stn! pnnei 7 :i ond tb-=- tran.spate;:t plo~.-=- ;_~: ndopt.s a conf1guratiu;; fnr coo!ing the fa;nt surface of the 

!iquid cryswl par1f:I ·: 3 by sc:ridir:g ai; tG ·rhe frori t air p:!th AC:1 by thf: fa:: F1 

Fa;: F~ 1s ;ot<3ted ftonl the :uw-=-r side to pump <3ir i;o~Jj the frvn t a:r p?..s.sB.ge i\C7, <3ir ser1 tis diseha;ged from the uppe; open:ng :n the front a:r d:ict AC7 become.s ris:ng 01r. 

f:ows f;u;;o the open:ng DP7 :s con!ed mixed ;,.•\1itb fr-=-sb air i.s fed into the front <3ir duct ,6,1;1 ognin by ~.he fa;; F7 t~:m:igb the ;ear a:r passage i\G:.:?. It shows t~:e flow uf nit by 

ihu.s, <3lthough the :;i;cu!at:on po~.h of tb-=- ai; 1n tli-=- apparatu.s box :.:? :.s fonr:ed, th-= a:; corre.spnnd:ng tu the :nf:ow an,ount ftoni the open:ng OP7 :s d:sch,3rged ~.o the rnits:de 

fmm the op-=-r1ing GP2, :~. incr-=-as-=-s tli-=- exee.ss a:r pre.ss::te in the appnratu.s hox ;_:~.is possible to p;eve;o~. iher-=-fore, ope;o1ng Of-:7 become.s the air i;olet, ~.he upeni;:g OP:.? 

heco:::es ·rhe <.:lir outlf:t. 

~)ince th-= a:; nnvv tn the back a:r pa.ssag-=- .t-,.G:.:? oceu;s, it :nc;eased ::ouling cap<3eity nf a:r-cooi1ng f:ns f N pmv:ded on the back of t~:e l:q:iid ery.stn! d1spiay dev:ee 7, tb-=­

housing ·1-: C<.:l:: ol:;o bf: e:fflcier:t!y f:oolf:d. If the hfJ:~sir:g 1 ·: is f:fflcieiniy cofh:d, he:!t ger:eiated i:: H:e b:!Gk surface (the surface of the brK:kl:ght ·12 side) of thf: iiq:~id f:l)'s·r:!I 

~")a::e! 13 ·rends to ~lfJW i::to thf~ housi::(~ 71, le:adir:g ·ro suppies:;ion nf the tempf~:·atu;e: :·ise: fJf the: !iquid crystal pa;:f~I 13. 

Figure? is Q diogram .shovving the ternpe;o~_:...:re ti.se chmac~_erist:cs uf the .surface nf the !iq:...:1d crystal pa;:e! 1 :~. n,eas:...:red un the hotizontai ax:s s~.eps (flx.ed time inte;val), 

the ve;ticn! ,3;.r.i.s rep;esent.s the tempernt:ire c· C: ), vvhen cnol:ng tb-=- fmnt .surface nf the !iq:...:id crystol pa;:e! 7 :~ the tempernt::te rise eha;,3r;te;i.stic.s nf the pa;•-=! surfa::e C7, 

:·f:p;e:r;;er:ts the tf~:::pe:r.J!:~l't'': r:r;;e chrnac-!eristif:S of the panel surfaf:e when no f:noii::g f;ont and G2, a!so the 1.em~)e;aturf: ch:!1·actf~1·is1:cs of the in the: :"!ppar:!t:~s box 2 as C~J. 

f'...s sh,:,\Nn in FIG. 2, the terr,per,:;_t:_.:re of t:.e c;;.se v,m:.o:..r:: coo!ing the liq:..::d c•ysta: pane! 13 (pan-:-I teof"iperat:..:re) is abo:..:t 65 C C. at -::he maximum, in case of ::,ert:xming 

cool:ng i.s suppressed ~.o about 5~ ~ C at niost. n:us, by eoo:ing t~:e front of the p?..nel provided vv1th a f;ont a:; p?..s.s?..ge f\C7, t~:e ponel ~.empernture :t :;a;: be see;: that c?..n 

()e luwe;HJ 70" C ot h:ghe; 

;ncidema::y, Sen.sitive Outd,:,or d1sp!ay device 1 DG. sine-:- provide,:-: the f;;.n F7 in t:.e vIcInIty ,:,f the :owo:-r opening int:.-:- trnnt air d:..:ct /\Cl, the :iq:..:I,:'l cry.sta.l panel 13 high fr,:,nt 

cool:ng eff::;ien::y, the coo!ing ::apncity by adjusti;:g the ?..i; ;,.1elocity it CQn be ?..djusted t:>. 

;-ie•o:-. o• b!owing \Nl"d en the t,ack side cf tho:- !1quid ,:.ryst;;.I p,:;_nel : 3, not to ;;.dept t:.e d:rect cooling s:_.:ch t,lo'liing wind ba,:.kl:gh-:: 12 is e!e,:.trostat:cal:y :nd:..:ced In a backlight 

7 2 is pe•fc•mo:-d d:•o:-c-::ly 2.10-,:.ooled. :n a:r d:..:st is :1kely ;;.dso•bed to the f;uorescent la.mp, because tho:- !1fe ot -::he back!1ght 12 lowers t:.e l:..:rr,inance ,:,f the t,acklig:.t 12 :n a 

.short tinie i.s sbort-=-r1ed The;efore, ~.he bousi;:g e:ectro;o1:;s such a.s?.. d;:vi;og c:;c:iit of the ba::kligbt 7 7- a;:d the !iq:...:1d crystal pa;:el 73 i;o the ~:rnis:ng 17, it 1s desi;,3b!e th?..t 

fr:e hou:;ir:g ·: 1 i:; closed 1..vi·r!: such pac:-;ing fJ:' flili::g rn:!teiial so that 1.hf~:·e :s no t~ap 

:= urthe;, to ol!eviate the :rnpac~. ::aused by 01Jfdou; displ?..y ?..pp<3rnt::s 7 00 fol!, it is de.sirabie to ,3rfopt Q suppmt:ng str::ct:...:re sandwic~:1ng t~:e cush:oning mater:n! betw-=-en t~:e 

~:rnis:ng 17 and the <3ppa;otus box? nhhe inn-=-r 1,,v,31! of the i1q::id ::tyst?..I disp:ny device 7. 

i-.t.orecver, to improve rel:abil:ty, the fl!ter prov1,:'led :n the opening OP1 f;;.!!s air :n!et, the d:..:st Is p,o:-vented froof"i entering t:.e device. /~.t t:.Is t:rr,e, to en.s:..:re t:.e maintenance, 

the pu.ssi()le .stru::tu;e ?..nd remove tb-=- (su;foce uppos:te to ~-~:e window .side :.:?7) tile :ipper surface ,3nd tb-=- hack uf the unit box~~ it :s d-=-si;ob!e t~:af the f:lter e!eaning is 

facil:~.Bted .structu;e. 

Further, the connectI,:,n po•tI,:,n bet·Neo:-n the transparent p!ate 23 ;;.nd t:.e ap::,aratus box 2., arranged,:;_ se;;.ling memt,er s:_.:ch ;;.s ,:;_ packing. It Is ,:,f cou•se to prevo:-n-:: 

penet;,3t10n of min wat-=-r m dust from t~:e l:J<3p. 

<J\-4. i-.t.odif1,:.a-::ion 1 :.--

Outdonr d:.sploy d-=-vice 1 CO s~:ow;: in i=1G. 7, w~:icb had adopted a cnnf:guration in wl,:eh t~:e fa;, F7 :n the vicinity of the lo;,.•\1e; open:ng i;; the f;ont ai; rfoct J':...C:1, conf:g:...:red os 

outd01.1; disp:ny dev1::e 7 oo,~ . .sho•Nn i;o F!CJ. 3 it moy b-=-. !;o F:G. 3, i;o the .same refete;:ee nume;,3ls ,3re a.ssigned ~.o the sam-=- co;f:gu;,3t10n QS u:...:tdnot d:spi<3y dev:ee 70U 

shmw: F:G ·1, red:~nd<.:l::t de:;c;:pt:on wiil be: fJ:::itte:d. 

J':....s sbown in f iG 3, in th-= outdoor di.splay d-=-vices 7 OU,~., is disposed n fan F7 7 (first f a;o) in tb-=- v:ein:ty uf ~.he up pet upen:;:g i;o the f;u;:t ai; duct J':...C:1 the upper npe;:ing of 

the reor nit passage AC:? It is disposed f?..n i=1 ;_ (.secu;:d fan) 1n tli-=-v:cin:~y. 

Sy using this way-::he disposed a f,:;_n F17 and Fl 2, the air flmN:ng from the o::,enIng OPl, as ·Ne:I as fed t,:, the front a.I• ,:'luctf'...C1 by the fan Fl 1, a:.so fe,:'l to tho:- ba,:.k ,:;_Ir 

passage AC:? by the fon F1? ihe ?..i; .sent :s d:sdoarged fmrn e<3eh of the :ow-=-r npe;:ing 1n tli-=- fmnt 01r duct i\Gl a;:d reor air p<3ssage J':...C:? become.s dowmvard current, and 

:r;; d:schar(~ed frorn t!:e o~)e::i::g OF2 i:: the b1.11torn of the :~n:t box 2 to thf~ outside:. 

:-:e;-=-, tb-=- f?..n i=1 7 :s mo1nly hecm1.se coo!i;og the front surf,3ee of the :iqu:d c;ystal p?..nel 7 3 ean be ;eferred to ?..S ~.he i1q::id ::tystal p?..nel cuoling fan, fan f 7 7- CQn b-=- refe;;ed 

to ?..s casing cool:ng fa;, so to ::oul the h0u.s1ng 71. 

Thus, by providing a fan :=17 and fan F7 2, :tis possible to respectively t:.e front air d:_.:ctACl ;;.nd rear 2.1• passage J,r:.2 not ,:.irc:_.:la.-::e air In the appa•;;.tus t,ox 2 independently 

feedi;og the nit, the 1:qu:d c;ystai pan-=-113 the f;u;:t and the ~:o::s:ng 17 toge~.her can b-=- cuoled at a ~:igh nnvv velnc:~.y a;;.bie;o~. nit, it :s pu.ssible tu fur~.her i;;,pmv-=-the eooi1ng 

-=-fflc:ency of the l:quid crys~.B! p<3nel 13. 

<J\-5. i-.t.odif1,:.a.-::ion 2:-.-

:n the rnitdoor display de;,.1 ic-=- 7 OOA described ?..buve, w:thnut circu:afing the <3ir i;o the <3ppa;o~_us box? ha.s been i;odepende;o~. of eoch u~_~:er send <3ir i;o eonf:g::tat:on to ~-~:e 

f;o;:t :"!ii dw:t A.C:1 ar:d ;er.:l:· a:r passage: AG2, 10 :"!Ghiew~ this the: disp!ay device 7 OOB m outdom ,~, :::ay be: f:m:flgu;e:d as fJ:~tdoor disp!ay de;.1ice 7 OOC r;;l10,,m in F:G. Ir: nG 4 

arid nG 5, ir: the sarnf: ieferf~11ce 11urnf:1·ais me: :"!Ssigned tn 1.hf~ same CfJ::f:gwation as fJ:~tdoor disp!ay de,1ice 7 00 :;hown ~!G. 1,. :·f:dundar:t ffoscri~)tion wi!I bf~ omittf~d. 

:= igu;e in t~:e ou~.dom d:sploy dev:ce 1 COB s~:ovvn in 4, Q fan := :.:?1 :.s a:rnovv gen-=-rafing meons :s anonged in th-= v:ein:ty uf ~.he upeni;:g OP7- of ~-~:e bo~.~_orn of the u;o1t hox l., to 

fo;cf: the ai; ir: the appar:!tUs bnx 2 from thf: ov:nin(~ OP2. by il.11.atir:g fr:e far: 1=2.7 to disc!:a;ge, ai:· is divided tfJ par;;s thro:~gh H:e f;ont ai; d:~etAC:1 :"!lld rear air ~)asr;;age AG2., 

f;o;:t :"!ii dw:t A.C:1 ar:d ;er.:!1· a:r passage: beco:::es :·espf~Gtiveiy dowm,_ia;d c:~1Ter:t tfo1Ni::g f;orn t!:e o~)e::ir:g CW1 <.:lir par;;s:rit~ th;out~h 1.hf~ AC2 :r;; d:schar(~ed to t!:e o:~ts:ffo by 

,he fan F27. 

By adop·ring :;ud1 a conf:g:~:·ation, fr:e front ar:d fr:e hour;;ir:g ·: 1 of the liquid ciyr;;tai panel 7 3, can be: f:ooif~d 1.0gf:the:r with H:e o:~tsidf~ air, :tis PfJSSihle ·ro e:nhar:cf: fr:e eoo!ing 

effl,:·ie!!G)' of the liqu:d crys-::3! panel ·13. 
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Fu;tb-=-r. t~;e ou~_dom d:sploy dev:ce 1 coi; s~;ow;: in i=E;. ~, B. fa;: F:11 is <3irf:ow genetat:ng m-=-nr:s is nrrnr:gl:'-d i;o the \1:c:n:ty nf the ope;:ing Of-:7 prnv1ded in tb-=- ptoje::ti;og 

~")c,.;tio:: 221 of the <.:l~)parat:~s b!)X 2, the outside <.:lir intfJ the: :"!ppar:!t'.~S box 2 by 1·nta:.:rit~ the f:!ll ~3-: to frHf:ibly C:"!ptu;:::, air flowing frcrn the opc:ning OP 1 is div:ded so as tn 

~)as:;; th;out~h 1.hf~ front a:1· due-! AC': and rear :"!i; p!.:!SS<.:lge AC2., front <.:li1· duc·r AC~ arid baf:k bf:comf: ;i:::;;~)echve!y d!)l..'-md1·aft air ~)as:;i::(~ through the ai; p:!SS<.:lge AC2 is 

,jischarge,:; from the op-211ing OP2. in the t,,:,ttorn of t;-ie uriit bo:,:: 2 t,:, the ,:,u-::si,:;e. 

By adnpt:nt~ sw:17 a eonfiqu;atic-11,. ·rhe f;ont ar:d ·rhe bfJ'.~sir:g 1 ·1 nf the liqu:d cryst3! panel ·: 3, can bf: COfJ!ed ·roge:thf:1· 1.N:t!: the nuts:de :"!ii:. :tis pos:;ibk: to f:11h3r:ee: ·rhe coni:rig 

dflc,ency cf the l,quicl crystai panel 13. 

<A.-6, Mnd:flcat:or: 3> 

;11 thf~ fl;st :"!l1d r;;eco::d rnodif:catio::r;; of thf~ ernbodirnf~l1t de~cribed <.:lbO-Vf:, thf: :e:3r ~urf ace of the cool int~ of 1.hf~ liq:~:d c:·yst3! p3r:ei ·13 is eoo!ed by thf: he:!t ge::e;ated by the 

!iqu!d crys-::al p3.nE'.I 13 is the~m3.!!y ,:·onduc-::ed to -::he housing 71, ai~-c,:i,:,ling the ;-:ous:ng ·1 7 1-:: W3.S usir:g in,ji~ect coo!ing to, b"..:t m3y be ccnf:qure,:; 3.S ou1doo1· dis::.•I3.y dffv"iCE'. 

7 GOD s;-:owr: in FIG. In F:G. 6, in the same reterer:ce r:ume!als a.re 3::signed t,:, the S3.ITTE'. cor:flgu!0.tion as outdoor d:splay ,je'l!Ge 7 GO shown FIG. 7, !E'.dundam dE'.SC!i:=.,tion \Vil! 

t,eom1tted. 

That i~, the ho'.~s:rig 1 ·:,4 fJf the: !iquid crystal disp!ay devicf~ 1A h:!S 3!": opf~::i::(~ op·I ~ on its :~~)per :;u;facf:, i·r has ar: fJ~)e::i::g OF12 nr: the botto:::. H1f: opf~::i::(~ op·I ~ :r;; 

,:·O'lered v,:ith HEPA (high effl,:·ien,:y ::.,mticul3.1e ai~) high-pe!fo!mance f:ltE'.1· H;=L possit,le !E'.lllovai cbs-:: pm unit::, such as f:1-::ers, ir: the vic:ni-::y ot -::he oper:ing cp·12 tan F42 it 

:s 3!!0.nged. Then, !n -::he ,;i,::,inity' cf the imve! ,:,pen!ng ir: the fr,:,nt 3.i! duct .-4c·1 fan F41 is prc·v"ide,:; 3.S air fl01.N genE'.1·ating IT:e3!:S. 

Fa:: F,~ 1 i~ ;ot3tf:d SfJ as tn f o;cibly disd1arw: the ai; ir: the frfJ::t air ~)as:;age Ac·: f;o:'.i the iower ~idf~ of 1.hf~ oper:i:ig, the disd1ar(y:d 3:1· is dischargf~d f;o:'.i the opf:n:nt~ OP2 

:17 -::hE'. bot-::cm ot-::he unit t,ox 2. m the outside, ne1.N air fl,y.vir:g fmrr. t;-:e openir:g OP1 by ~ot3t!on cf the f3.n F41 is ,::,onflgured t,:, flo'N into the fror:t 3.i! ::.,assage AC7, 3!sc flm,v:: 

,1110 the socsing 11A th,,:,ugh a filter HFL by rctot,on c,f the fa,, F "2, the oa,:k su,tac~ of ,he ::qeid c1ystal ,a,,ei nan-:! cooling the back'ight 7 2 cl,1·ed,. T>,en, i, is forc,biy 

,:'l1scharge,:'l to tho:- outside of the housing 17J\ by the f;_rn F 42, ;tis further d;scharged from -::he ope;-;ing OP2 to-::he outside. 

!n -::hi:: way, by -::aking ,jirect!y 0.ir-cco!ed ,:·onflgum-::ior: b3,:·ks!de 0.nd thE'. b3,:·kl!gl11 12 of -::he liquid c!yst3! p3!:ei ·13, it is ::.,oss:bie to tur-::he! imprffv"e the cooling effl,:·ier:cy of 

the l;quid crysta! p;;.ne: 1 J. 

The 0.ir gu!ded :nto the housing 1 !A, sin,:·e th!•:•ugh a higll-pe!fo!rr:ance f:ltE'.r H;=L, the d"..:S"I ir: the air i:: ~em,:,ved, it is p,:,ss!bie to su::.,p~es:: 3 !educt:on !17 -::he se!vice life of the 

cacklight 7 2. 

;11 f IG. 6, the CfJo-I:nt~ f:nr;; o:: H:e b:!G:,; of the !iqu:d cryswl display devicf: 1 A dfJes r:nt arr3r:ge:d, al:;o, ~")a;ti1ior: 1N:!li P\N"I i:: H:e 3ppa.ratu~ bo."- 2 as the b:!Gk ai; p<.:!~S<.:lge AC2 

r:o 3!1· flo'NS d!1·ectly fmrr. t;-:e cpenir:g OP1 'NililE'. indic3t!r:q pmvidE'.d c,:,11f:gu1·ation IT:ay be a stru-:·ture ~vi-::ho"..:t-::he par-::i-::ior: \Na.Ii P'vV7, !t 1713.Y be disp,:,sed cco!ing fins on thE'. 

•ear s;__;rf;;.ce of the :iqu;d c•ysrnl dis::da.y device 1/\. 

<A-7. Modifl,:·a-::ior: 4>-

!11 ,sc frst 011d th,rd modif:cotions of embodimems des,:ribed above, pcovided the ai, :n:e, tc t>,e p•0Ject,11g p,:,,·t,on 227 cf the appmatus sex 2 has shown the cc,,,flgucotion 

;n 'lihich the air 01.;tle-:: O" the bottom ,:,f the ;;.ppa•utus box 2, the a.i• ;n!et the ur•;;.nge,r;ent posit1,:,n is not :imited to th;s, the side su•face of the a::,pa.ratus box 2 ,r;ay be 

::,rov1,:'led on the ba.c< or bottom surface 

.such conf!gu~3.tion, the di::pi3V dE'.'ti-:·e ·1 OGE m ,:,u-::dcO! 7 is ccn,:·ei·v"3.ble cor:s-::~uct:on, such 3.S outdoor dispi3y 3.p::.,m3.tus ! co;= sh01.Nr: in ;=iG. In FIG. 7 and B, ir: the s3.mE'. 

•eferen-::.e n;_,;mem:s a•-:- as.sig;-;ed to the same conf;gurat1,:,n as outd,:,or disp!ay device ~ DO sh,:,\N" F:G. 1, red;_,;nda;-;t descript1,:,n 'lii!I be o,r;1tted. 

!n outdom di::pi3V de,;i,:·e ·1 OGE shown in FIG. 7, -::he oper:ing CP3 (firs-:: o::.,enir:g) is pmv:ded th3.n :17 thE'. cer:trai port:on ,:if the t,ottom surf ace of -::he app0.I·atus box 2. with thE'. 

fmr:t 3.i! ,juct .t...c·1 ciose~, the !E'.ar 3.i! p3.s::age AC2. c!ose! ,:,pen:ng OP4 (secor:d cpenir:g) is pro'l!ded at-::he pos!t:on. ;=u~the!, bE'.tv,;een the opE'.ning OP3 3.nd OP4, E'.K::er:ds 

·ver-::ica!ly upvvard f,,:,rr, the bo-::-::om of the unit t,ox 2., p;;.rt;tion ·Na:ls PW2 reaching the t,ottom surface of -::he !iq;_,;id crystul d1spluy do:-v1,:.e 1 is ::,rov1,:'led. Then, the fan F7 is 

arranged in ~he v:e:n:ty of the ln•Ner np-:-r1ing :n t~;e from n:r duct ,6.C7 

Fan F7 is rotate,:-: so as to feed the uIr trom the lo·Ne• side to -::he from a;r pas.sago:- A Cl, the air sent ;3 d1sch;;.rged frorr, the upper ope;-;ing In tho:- tront uIr duct J\C1, ,:,pen;ngs 

OPll through the •o:-ar a;r pas.sage f.\C2 n ;_s d;.sch;;.rged f,,:,m. 

A!though nefJ 3:1· tll~oug;-: -::he oper:ing CP3 by !•:•taticn of -::he fan F7 flews, tile exte!r:ai 0.ir is nm suppl:ed to tile !E'.m 3!1· p3.-::h .4C2 dire,:·tly by t;-:e p!E'.ser:ce ,:,f the partition 

·Na::s PV\i2., frst fe,:'l to tho:- tront uIr duct f.\C1, LCD !t wi!I coo: the fro;-;t ot-::he pan-:-! 13 

By adcpt:ng such a c,:,nf:gu!ation, sir:ce ne'N extern3.I air fa::t c,:i,:,ls ,:,niy tile fmr:t su!fa•:·e ,:if the !:quid crystal ::.,ane! 13, i-:: i:: possit,!e to inc!E'.ase tile fmr:t coo!ing etf:,:·ien-:·y ,:if 

,he LCD pa,,el 13. 

fwthe:, ·r!:e ope:iir:g CW3 i:; an air i::takf~ pon forrnf:d iri a bfJt·rom of the uri:t bo;,:. 2. ::: 1.he eorif:gurnt:nn. incrf:asi::g thf~ dewee of frf:edorn oflhf~ i:ist:1li3t:nn p!JSitifJ:: of thf: air 

int0.ke, the!E'. is an 0.d't3r:tage th3.-:: ch3.nge in the dev!ce design is tacdi-::ate,:;. 

:n oLndofJ:" disp!ay app:!I·atus ~ ooi= show:: :n ~!G. H h<.:!S 3 I·ea.r pr!Jject:11g pon:n:i 22.3 ,,_ihich top bnx back 2.4 :s oppos:·re s:de p:·fJt1·ude:; iike f~avf~s to ·r!:e wi::do>,v :;ide 21 of 

-::he app0.I·atus box 2., the lmve! ::urf3.ce of thE'. prctrusion 22.! o::.,enir:q OP5 (fr::t opE'.ning por-::icn) is p1·,:,,;ided. :;-:us, -::he oper:ings OPS is in 0. ncrrr.0.I st0.te 3!e ccnflgure,:; 10 

be preven-::ed from rn:nwate~ from en-::e!ir:q. Then, tile f0.n Fl is 21Tanged in the ·v"ic!ni-::y ot-::he lower opening in t;-:e front air cbc-:: ACi. 

f <.:l:: f ·: is rfJ"!ated :;o 3:"; to feed thf: air frfJ::: the lo,,_ie; s:de to the: fror:t a:r passage .c,,c·I, thf~ air :;ent, is disd73r9f:d f;orn H:e u~)pe:r fJ~)e::i::g ir: the frfJ::t air duct .4C>l, arid the 

nev .. , 0.ir entE'.ring fmrr: the open:ng CP5 n is cocled m!:<ed is fed ir:to-::he fr,:,m 3!1· duct AC7 3.g0.in by-::hE'. tan ;=1 -::hrough the ~em air passage .4C2. 

niu~, H:e ope:iirigs OP5 co:'.ipri~in(~ a:: :"!i; :ri!m. bec:!USf~ the: w:ridnw s:ffo x: of the app3r:!tUs bnx 2 by p:ov:d:nt~ the oppor;;ite r;;ide of 1.he bo:,: back. 2.4, :t :s easy to c!:a::(y: 

1.he tfos:g:: fJf the: w:ndn1N sidf: 2.1 fJf the: :"!pparff!'.~S box 2 the:re is an 3dV3r:tage. 

:nf:identai:y, 1,,v1th the f:o;oflgu;o~_;on :nf:luding n front air duct a;od recF n:r po~.h . .sho•Nn i;o the first a:;d fou;th rnndifa;ations of embodime:;~s, ~-~;e a;r :niet. 0Ir outiet. ond :;; 

co:::bin:!t:o::s other ·r!:a:: placf:me:rrr nf the fan. a ii quid c1yst:1I d:spl:!y device: :tis ::eed!es:; 10 :";ff/ that perfor11:s the CfJo-I:rit~ c:fflcier:tly ~)nsrd1if~. 

s--:B. E:n1b0din1ent 2:-.. 

<!3-":. Oevicf~ Co:it\~'.~ra1:or:> 

As a Sf~co::d e:'.ibfJtfo'.ie::t acco;dir:g to the pre~e:nt :n,,em:or: 1N:li be de~cr:bed wi1h rf:fr::e:w:e to FIG. 9 ·r!:e s·r:·:~ewre nfthe nu1dom dis~)lay apparmur;; 200 usir:g 1.hf~ l:q:~id 

crys-::al displ3.y dffv"iCE'.. :n FIG. 9, in t;-:e same !efe~en,:·e r:ume!0.ls 0.I·e 3ssigr:ed to tile same ccnflqurnt!on 3:; cutdom di::pl3y de,;i,:·e ·1 GO s;-:mNr: flG. ·1, re,:;und0.nt de::cript!on 

wili t,e cm:tted. 

:n oLndofJ:" disp!ay devicf~ of Ernbnd:rw:m ·: and :ts rnfJdif:cation:; of thf: p;e:;e::t :11w~11tion described w:th ;efo:·encf: to i=!GS. 1 to H, :liur;;t1·ati::(~ a CfJ11f:g:~1·ation i:i whif:11 thf~ 

pe!spect:'te of c,:i,:,ling a !:quid c~ystai pane! in ,:,1·der to suppI·ess tile tE'.IT:pe!0.ture rise b"..:t i-:: W3.S to kE'.ep the cpem-::ing terr.pem-::u!E'. ot-::he liquid cI·vst3! p3!:ei p1·,:,perly, and :f 
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:n ou1dGfJ:" disp:ay devicf~ 20C shcwr: :11 f IG. 9, the iiquid c:yr;;tal p:!111::I front prr~::eati::g hf:at:::rs H"I is disposed i:: the v:ciri:ty of the '.~pper operi:ng I:: 1.he frc-111 a:1· due-! AG':, 

-::he 1·ez.r surface ot -::he liquid crvst,3! dispi3y device 1, z. ,:-asir:q p!ehe3t!r:q hE'.a::ers H2 is disposed. Then, the-:::emperatu!-:: sensff TS (terr.pera::u!e 111e,3::uring rne0.11s) !:: 

atta-:-hed to -::he rear su~tac-2 ot -::he !:quid c1·vst,3! par:ei ·13. The ii quid ,:-rystal p0.11el front preheatir:g heaters H"l may be a c-:ir:f:gu!ation t;-:a:: e:i::tends I-:ir:q a!ong the upper side 

of tho:- opening ir-: the front ;_fr du,:-t A Cl, It may be configured to ,:l;spo::e u piu•;;li-::'J pam:lel aicng the opening t,ut u1rflow is ccnf;gure,:-l so as to pas.s -::hro;__;gh vvi"::ho;__;t be;ng 

att.e;:uated speed. 

:=u•tho:-r. ;n -::he v1,:-in1ty cf the lo·Ne• ,:,pen;ng ;;; the fr,:,nt a;r duct ,'\C:-7 fan F71 Is provided, ;n the vicinity cf tho:- opening OP2cf tho:- botto,r; nf the un;t bnx 2 fa_;; F72Is ,:;_r;; _ _rnge,:-l. 

The l:qcid cI-ysta: ,-)3•:e: fro,,t pcehem:ng heaters H ', cac:ng preh~m:ng heater i-'2, the ,emperetu,e s~nsoc TS, a fan F71 3,,d F72 arc ccntm'lecl by t>,e l,quid crycta: pane: 

-::emperz.-::u!E'. CC!!t!•:•I board TC. A liqu!d c!ys-::3! pz.n-::I te!T!perntuI·-:: CO!!troi b,:,ard TC, 3. ,:-onnE'.c-::icn rei3t!onship b-::t1.NE'.en the c-:introilE'.d device s;-!O\N!! in FIG. 10. 

<B-2.. rf~Ir:per..:ff'.~l"t'': contwi !Jpc:rahon> 

Next, refe!!i!!Q -::c FIG. 9, a d-::sc!!ption is g!1te!! of 3 ternpE'.I·ature cnntro! ope!atinn ,:,f tile !iqu!d crysrnl displz.y de-iiCE'. 1 ir! z.n ou-::dom dis::.,lz.y z.ppa.rm:..:s 200 1,vith refere!!Ce to 

:=!GS.~ 1 to ~3-

When i;;f,:,r,r;atic;; rega••:-lIng t:.e te,r;perat;,_;ro:- of tho:- i1quid •:-ryst;;.I p,:;_nel 7 3 as rne;;.su•ed :.:sing;;. tempera.-::u•e se;;.sor TS \Nh1ch ;s ,:;_ttached m the re,:;_r su•face of t:.e l;quid 

crystal p?..nel 7 ~: is Qppl;ed to ~.he i;q'.:id f:ry:;;:t?..I pnne: tempemtu;e eont;ol hoQrd -re, ~.he i1q'.:id f:ry:;;:t?..I pnne: tempemtu;e control boQrd re wili preset ten1peratu;e f:o;,~_rol!i;og 

the fnn F"77, := TZ Qnd the henter H7, 1-1? ?..s 

fa;; i=71, upon c,:,oii;;g of the iiquid cryst,:;_I p,:;_nel 73. t,ec,:;_use it is used m ,r;ake the air fl,:,w f•o,r; botmm to mp, not the l;quid crystai ::,ane: from p,o:-heat;ng hea-::e• ;--:7 Is ;n 

the way of t~:e a;r t1mv at the timl:'- of coo!i;og, the liquid crys~.n! pQnel frvn t pte~:eati;:g heafets 1-11 eoo:ing l:'-ff:c;ency dves ;;uf deerea:;;:e bl:'- provided. ,6,!so, 1111:'- f?..n i=12. 

operntes wl11:'-n u:;;:ing the fro;:~. prel11:'-?..ting heQters ~n, mtated tn mQke ~.he Qlr f:ow from ~.Gp to ()ortnm Q~. the t;rne of heat;ng of t~:e l;q:iid ery:;;:tn! pnnei 1 :i. 

-..;8-2-1. Temperature •:-nntrc: by ON/ Oi=F contoo: of the fan> 

Fi;.st, a descriptio;: 1,,v11! ()e g;ve;o of a t-=-rnpe;Qture control by ON/ OFF ennttoi nhhe fnn. 

Figu•e 11 ;_s a cha•;;.ctenstic ,:-liag,,:;_rr, shmN;ng the tempera.-::u•e ch,:;_nge ;n the case of contro:ling the pane: terr.po:-rat:..:re by ON/ OFF ccnt•ol of tho:- tan F7l. 

!11 :=igure ·1 ~, the hO!!Zont0.I 3Xis !epresems time, the ve!ti-:-ai 0.:<is repre::ents the t-::rnpei-ature, z.nd represents ON fon F77, 0.11d OFF peri,:,d, 0. ch0.11ge in terr!pernt'..!re (p3!!ei 

tempe•,:;_ture) of the l;quid crysta! p;;.ne: 1 J ;n e,:;_ch po:-riod_ J,lso, rep,ese;;ts -::he liq1.;id crysta: pa;;ei o::,erab:e te,r;perat;,_;re I1,r;it TL, -::he terr.po:-rat:..:re contoo: set lo'lier l;rr,it TO, 

the-::emperat1.;r-:- co;;tro! set up::,er l;rr,it T1, the liq1.;id c•ysta: pa;;e! o::,erab:e-::emperat1.;r-:- i1,r;1t in TH 

When ycu s,ar, the :iqu:cl ,crystal cl,splay devi,:e ·1, ,h~ panei tc,,,peretcI·e begins to rice C\i h~at :nput fcom a 03ckl,gh, '2. At ,h,c stage fa,, fTI me CFE 

Srnr-:: p;;.nel temperature ;s :,:,\Nered by the nper;;.tion of the f;;.n F77, ;t smps the fan F71 drop.s m to:-mpe•;;.ture TO. !f yo:.: stop the fan F7 l, Sl"Ge ;t begins to riso:- ag;;.in pane: 

temper?..tLHe ?..fret ;endrn1g 111-=- temper?..tLHe Tl operate:;;: the fnn F 11. 

Thus. ON fa;; F71, by repeating the OFF, It can be kept in;;. terr.pera.-::u•e ccnt•ol!ed area set t:.e te,r;perat1.;r-:- change nt-::he liq1.;id cryst,:;_I pa;;el 7 3 i;; advanco:- (TO to Tl). 

:n-:-ide!!taiiy, t;-!e 3t,ovE'. descripti,:,n 'Nilen turning ON/ OFF CO!!tml of ,:,ne fan i=Tl, m !t cmre::pcn,js to a 00.se ,:,f sirnulrnn-::o:..:s!y ON/ Oi=F cnntro! nf-::he piu!ali-::y of tan F71, 

when '..!Si!!g rnu!tipie fan F71, -::z.ch tan F7 l , by sett!!!Q thE'. diffe!E'.nt-::ern::.,eratU!E'.S 01': / Oi=F con,jition::, tE'.11:pe!i°it'..!re c;-!ang-::, thereby e!!abl!ng mm-:: ger!tle tE'.111pe!0.ture 

co;;trol. 

:=m '::X3!r!pie, a ::.-lurn!ity ,:,f fan F71, fos-::, ci3ssif!-::d ir!to-::hre-:: SE'.cond and third ,:;eper!ding on the opE'.rming ccn,ji-::icn::, the p0.11el t-::rnpe!ature starts to 1·ise, at the stage ,:if 

rea,:-hing a terr,peo,:;_t;__;re TD, f1•st, -::he f:rst -:-!as.sif1,:-atio;; to opera-re t:.e fa;; F71 J\lthc;,_;gh n,:,t reach the poi;;t j:..:st fan F71 cf the f1•st cl,:;_.ss;f1cat;on lowe•;ng tho:- pa;;ei 

tempera-::u•e, It Is p,:,ss;b!e t,:, increase speed .s:..:ppressed. VI/hen t:.e te,r;perat;,_;re f:..:r-::her reac:.es bew..-een the terr,peo,:;_ture TD and Tl rises operato:-s tho:- tan F7 l of the 

second dassifa;ativr1. rhe op-=-rafio;o of the fnn F 11 of the s-=-eond dQss;f1cat;on, the ternpe;Q~_vre ti.sing speHJ i.s furthe; :;;::ipp;-=-ssed. rhen, af the stage of ;end1;ng Q 

temper?..tLHe Tl, to operafe the fan Fi"7 vf the t~:ird cntego;y. 

A!-::ho;__;gh tho:- pa;;ei tempeo,:;_ture by opera.-::io;; of the thi•d ciass of the fa;; F71 srn•-::s to de,:-rease, In tu,;;, 'lihe;; it re,:;_ches betNeo:-n tho:-tempera.-::u•e TO a;;d T1 Is ,:;_ fan F71 of 

the ~.hird classiflcaf:o;o stop:;;:, ;end1 ~.he ternpe;Q~_vre ro to at :;;:tnge:;;: stops th-= fas~. nnd ~.hird classif1cafio;o fnn F 11. 

Note th;;.t the ciassif;catio" of tho:- pli.;ra!ity of fa;; F71 Is ;;ot iim1ted t,:, three, a:.so, ON/ OFF cc;;,:-iitic;; is ;;.lso nm l;mi-::ed to-::he abo\'e 

i=u!th-::r, t,:, pe!fc!m s-::epv,:ise c,:,ntroi desc1·!bed above, thz.n ,:-nnflgurz.-::i-:ir! in 1,vh!ch 0. plu!ality nf tan F71 is fed di!E'.c-::iy tn thE'. z.i! !n front air p0.th AC 1, the 0.ir res-::P!0!I· 

arra;;ged ;n front of the foont aI• duct f'...C1, f1•stly, the•-:- a ::-lura:ity ,:,f fans F7l ;tis des;rable tn a,:-lop-:: a conf;gurat;on so:-nd1;;g a;r. By adopting such a config;__;raticn, even who:-n 

sending ai• fro,r; one fan F71, It c,:;_n be fed eve;;ly air thoo;__;gh the front ;;.ir d1.;ct ACl. 

e~B-2-2. TernpeI·ature ,:-nntrcl by the !ll'!el"tE'.I" ccnt!-:il of the fz.nj, 

Next, a descr;pticn is given cf,:;_ terr.po:-rat:..:re contoo: by the ;nvo:-rter co;;tro! of t:.e fa;; 

:=Igure 12 is a c:.aracto:-rist1,:- d1,:;_gra.rr. shewing the tempeo,:;_ture chango:- in the case nt c,:,ntro!l;ng the pa;;e! terr,pe•at;__;re by-::he inverter comrol of the f;;.n F77. 

:n FiQLI!E'. 12, h3s z.lso s;-!O\N!! 3. fre,::uen,:-y vari0.tion ,:if an !llVel"tE'.r usE'.d tor rot0.ti0n ,:-on-::rcl of -::he fan p0.nel ternpeI·ature ,:-har!ge, i-:: rep!eser!tS thE'. frequency of the 

tempera-::u•e and the ;nverto:-r and the ·ver-::ica! axis Note th,:;_t the ,:-ief1n;ti0n ,:,f each -::emperatu•o:- is the same as FIG. 17 

Began p0.11el ternpei-ature !!ses act!vate:: -::he liquid cI·vst3! dispi3V dE'.vi-:-e 1 I·-::z.ches t;-!e -::err!perntuI·-:: TC ::.,ane! -::emperz.-::u!e pred-::terrnir!ed t,ut st3!t!!!Q thE'. tan F7 l, a 

trequo:-ncy contro! ;nverter at th,:;_t time Is :ow, the mtat1onal speed cf tho:- tan F7 l ;;.lso ID'li. 

:=re•::uen,:-y ,:-ontrcl inverter i!!Gre3::es 1,vith inue3.S!nQ pane! ternp-::rm:..:re, -::he coo!ing -::ff:c!encv is in-:-reased 3lsc ;-!iQh mtmicn speed of t;-!e fa!! F7·1. The!!, 3!sc ,:-nnstam 

frequency c-:introi !Iwei-tE'.I· panel terr!perntuI·e becomes c,:,nst3!!t. 

niu~, Hie rct<.:ffin:-:a! sv:ed fJf the fo:: f7·1 Ey f:o:-mol:i:-:g ·r::e i::ve:-tf~:·, <.:l chr.:l::ge in thf: pQriei tf~:::p1::r..:ff:~l"t'': C:'"!ll bf: ge!:t:y co;:trcl:ed, al:;o,. it is pos:;iblf: to rn:!i:-:tal:: Q ~tme of 

n13!1lt3.i!!!nQ the p0.11el t-::mpe!ature ,:-onst0.11t 

<B-2.-3 Tempf~I·atu;e co;:trc! usl::g !.:l hc:ffff:r> 

t-:ext, Q desc1·ipticri 1.Ni:I bf: given of a tf~:::pc:r..:ff:~l"t'': controi :~s;nt~ a heater. 
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:n Q sta~.-=- 1,,vhere ~.he ovtdnots dne.s not vse n :iquid crys~.<3I d:sploy dev:ce 1, the temp-=-mt::te of the 1:qu:d c;ysta: pa;•-=! 13 is the .s?..tr:e ext-:-rrf a.s outdoor temperatlne, j;; :;oid 

:·f:g:cr:s,. :::ay be: !n1Nf:1· than the: fJ~)e;ab!e te:::p:::rnt:~l't'': li:::it 

iha~. ease, Qlone he,3t inpvt tempemtu;e of the l:qu1d c;ysta: pa;oe! 13 from tht;- hackl:ght 1?, bv~_ ::luset tu the ternpe;o~_vre control set iower !:m:t TO by mvlt:pl}':ng the t:me, 

to use the front vf the pnne: prehe?..ti;og he,3ters :-:1 and ~;o::s:ng pr-=-heo~.1ng ~;eate; H? in, it CQn be pa;oe! ternpetatvre s~;onens the ~.Ime tv reach the temp-=-r;;rf::te eont;u: 

:·f:g:cr: defl::ed :"!S thf: ;i::(~inn bf:t1Nf~er: the 1.ern~)e;aturf: cor:t:·ol set icw:::r !irn:t T~J and tile: ·ff:rnper:!tu;e cn1n;ol ~e:t :~pper !im:t T':. 

:n Figure 13, the :.oriz,:,nta.l axis rep,o:-sent.s -::imo:-. t:.e vo:-rtIca: a.x;s represents t:.e -::empera.turo:-, or~ of tho:- tm:--:t pa:--:e: preho:-a.-::ing heater H 1, a:--:d t:.e OFF period, t:.-:- c:.a:--:ge i:--: 

"fernper?..tLHe (panel ten1peratu;-=-) nf the !iqvid crystol pa;:e! 7 :~ in each pe;:ud 11 :s expteBsed ?..s n c~:nract-=ristic of tb-=- "VeB henter". ,\IB:>, It ind1::ates a eha;:ge :n ponel 

"fernper?..tLHe whe:--: ;out ::s:ng the front pn:--:e: su;face pr-=-heo~.1:--:g ~:eate;B Hl a.s?.. chatacterist:e of t~:e "nu heo~.l:'r. ~-Jn"fe thnt the def:r1i"fio;o nf eoch ternpe;o~_ure iB the sanll:' as 

,t.,.s Bhmvn i;: F!CJ. 7 :~. :n a Bt?..te ;:uf u.si:--:g ~-~:e l:q:iid eryBtn! d1spiny device 7, but the p?..nel ten1peratu;-=- is i:--: o !nvver s~.nte tbn:--: on opernhle temp-=-mt::te lim:~. TL, e:--:te;:ng frnrn 

the b?..c:-::ii:f:t 1/ vf the Btnrt oftb-=- !iquid crystol d:Bploy dl:'vice 1 p?..nel ten1peratu;-=- hy the heat ()egi;:s to r:se 

:--:ere, pa.yi:--:g attent;,:,n -::o t:.e c:.ara.cto:-rist1,:-s of the •'no he;;.ter" is the t;me t1 ot -::he pa.no:-! te,r;perat;,_;ro:- rea,:-hes a temperuture TO. G:--: tho:- o-::her ha.n,:'l. after the ;;.c-::ivation ot the 

ii quid cryst<3I d:sploy dl:'vice 1, ON The;: the r.rn:--:el fm:--:t preheo~.1:--:g ~:eate;B Hl, QS ;epresen ted In the d1,3rncter:stics nf the "Ves bl:'afet", i:--:c;l:'nses the mte of incre?..sl:' in 

~".!a;:e! te:rnpe:aturr~, thf: ternpera:.vre ir: :"! sh!):"tf:1· ti;·ne tG th<.:l:: the time -n to re:!Gh H:e TO. 

Thus. t:.e punel to:-mper;;.ture by ;,.;.sing a p;;.nel fr,:,nt pre:.eatIng heater H 1 ;_:, at,le to shorten -::he time to rea,:-h tho:- tem::-,era.ture control regI0:--:, that t:.e punel to:-mper;;.ture 

ento:-rs the tempera.-::ure control a.re;;. in a s:.ort time, -::he !iq;__;id crystul pane! operating -::emperat;,.;r-:- is maintained properly, o::-,era.tI,:,n cf tho:- !1quid •:-ryst;;.I punel : 3 ca:--: shorten 

the ~.Ime tv sta()1:ize. 

Ai-::ho;__;gh ;n the above do:-scr;ption has des,:-ribe,:'l the ca.so:- cf ;,.;.sing o:--:ly-::he fro:--:t of t:.e punel preheati:--:g heater.s Hl, ca.sI:--:g ::-,reheati:--:g heater H2 also be uso:-d in 

co,r;binut;o:--:, the ::-,a:--:e: terr.po:-ra.-::ure can be f;,.;rt:.er s:.orte:--: tho:-time before the temperature •:-o:--:trcl region. 

fu,ther, t>,e panel tempc,·atu,e Aftc, ,·eac>,ing t>,e tc,,,pernte1·e c,:,ntroi •~gion, s,nce the stop panel fr,:,m p,che3J .. ,g h~mers H"I and/ or ,se housing prescating he3t~,- H2, 

povver co:--:s;__;mp-::ion can be reduced. 

:n t;-:e ,3t_,ovE'. descript!Oll, a!on-:: heat input trom the b,3,:-kl:qh-:: ·12 h3s been dE'.SC!it,ed 0.s thE'. p3!:e! te11:pernt...:re by 3pply:11g 0. time entei-:: -::he tempE'.rmure contra! z.re0., cr:ly 

he;;.t input tmm t:.e backl;gh-:: 12 reaches a te,r;perat;__;re c,:,ntro! region ot:.erw;se, i-:: Is considered t:.at -::he outdo,:,r terr.po:-rature is very !cvv, if so, even after a:lowed to rea.c:. a 

tem::-,era.ture ccntr,:,I area usI:--:g t:.e heaters H1 and/ or the hous1:--:g ::-,rehe;;.t1:--:g :.eater H2 pa.no:-! front preheating, -::he heuto:-r without .stopping, the ::-,a:--:e: terr.pera.-::ure can be 

coped with by <3djuBti:--:g ~-~:e power of the heater tn be :;o;ostam 1:--: a tempernt:ire cnnttoi regivri. 

As ,:'lescr;bed above, by rr,o:--:Itor;ng t:.-:- pane! temperuture, fa:--: F71. ;= 72 t,ased on the p;;.ne: temperature, the panel by a.p::-,ropriately contro:ling the ,:,perat;on of t:.e front 

pre:.ea.tIng heaters H1 a:--:d housing ::-,rehe;;.t1:--:g :.eaters :---:2, t:.e p;;.nel temperature o:-tf:c;e:--:tly n ca:--: be c,:,ntro!led. ;;.nd tho:- !1<e keep the ::-,a:--:e: tempera.-::ure constant, i-:: Is 

po.ssib:e to st?..b:liz.-=- a d1spiny fvn::tiur1. olso can reduce pu;;\1e; cnn.sumptivri by el:rnino~.1:--:g vrrnecesBnry cooi:ng or heat:rig. 

-..;8-3. Conde:--:s;;.t10:--: ::-,revo:-nticn measures~-

Ftonl enld etwiron;ooe:--:ts, mt.wing n ov~.dnor d:spl<3y dev:ces, sveh QS :ridoo;s, u;:der certnin cond1 tion.s cavse condl:':--:sot10:--: vri the i:--:nl:'r su;foce of ~.he fro;•~- or the 

"fr?..n.spate;:t plat-=;_~:, the liqu:d c;ystai pa;•-=! 13, tbev:sib:lity of"fhe Imag-=- may be reduced 

Therefore, as .shcvv:--: ;n i=IG, : 4, t,y ::-,erforming a surface treatment en the front ot -::he i:--:no:-r and outer .surta.co:-s und tho:- !1quid •:-rysta! p;;.nel : 3 of t:.e tran.sparent p:;;.te 23, 

"faking thereby svppre.ssing the dete;ivrntinn ofv:sib:lity d:ie ~.G cu;:denB?..tio;: 

Sho·Ns a:--: e:<cerpt on:y transparo:-nt p:ate 23 and the :iqu;d crys-::a.l dis::-da.y device 1 In i=!G. 7 4. t:.e m;t-:-r surfuce coating 2.31 o:--: t:.e 01.;ter s;,.;rfuce ,:,f the trunspurem p:ate 23. 

the I:--:ner surface coating 232 Is disposed on the inner s;,.;rfuce ,:,f the trunspurem p:ate 23. LCD pa.no:-! front coat;ng 13"': is disposo:-d en the front surfa,:-e of t:.e l;quid crysta! 

pa;:e! 1:~. 

ThE'. inner su!f,3,:-e ,:-oz.-::ir:g 232 and the !iq:..:i,:; cry::tz.l ::,ane! tront ,:-oz.-::ing ! 3·1, is used photocGtalyt!c fl!rn 3!:d -::he phcto,:-mz.lyst ::heE'.t su,:-h 3s -::i-::3!:ium ,:,:<id-:: fll1::, it is ::,oss:bie 

m supp!ess a de,:-rez.se ir: ,;i::ibi!ity ,:;ue t,:, cor:densaticn by the p;-:moc0.taiytic !eac-::i-:ir:. 

Outer :;u;facf: of thf: tra;:r;;parer:·f piatf: 23, sir:ee H:e diff:~sed l"t"":fiection :::i;:or ~cratf:lle:r;; o;: the S'.~1·face in r;;orne: casf:S reduci::g thf~ ,,-i~ibi!ity, 3:"; the outer :;u;facf: GO:"!ting 231, 

or Gttached high -::rz.n::pz.rer:t prcte,:-ti'l':: sheet hardne::s, the ::,rotect!ve flirr. :s ,3::,piiE'.d, vis:bil!t\,' re,jucti-:ir: duE'. to ,3 sc!0.tch may t,e to s:..:ppI·ess by repl0.cing z.s necessary. Of 

co;__;r.se, i-:: m;;.y ulso be ;,.;_sed phctocata.lytic fl!rr. ;;.nd t:.e ph,:,tocatulyst sheet, In which cu.se ;tis possible to suppress u decrea.so:- in visibility ,:'lue to dep,:,.sition ot ra;n 'liater 

ThE'. o:..:td,:i,:,r dispiz.y z.p::,arz.-::us z.c,:-ordir:g m the pre::ent ill'l-::mior: in the 3t,ovE'. descripti,:,11 h0.s bE'.en made ass...:rning thz.t used ou-::d,:i,:,rs, 11:ay be ...:sed indoors, ais-:i in this 

00.se, cco!ing, dust-procf, anti-glz.re, 3.!:•:;-::he like dGrr:age prevemior: i-:: g,:,es v,:ith,:,ut s0.yir:g -::h,3t the same etfect 

t-:ote: that, :";tar:di::g or: tile viewpoint of u~exJ indom~, it is not w:ce:;sary to pr!J\nde the eaves-!ikf: p;oif:ct:rig port:or:s 22~ on the: :~pper ~idf~ ofthf~ tI·a:iS~".!a;e:rrf platf~ 23, air;;o 

when ...:se,:; o:..:td-:iors, so the 'l:sib:li-::y scm-::1.Nhat better z.-:: the expen::e wel! \N:tho:..:t pm,;i,jing t;-:e pmt!usior: 22:"l, if the windmv side 21 m0.y havE'. 3. flat stru,:-ture. !n -::h0.t c3se, 

-::he arrz.ng-::mer:t pos:tion and the 'l'::m h,:,le so 3S rz.ir: ,...._,0.ter or ,:bs-:: frcm the 0.ir 'l-::ms are n,:,t e3siiy per:-::trn-::e, i-:: may t,e dE'.vi::ed ::h3pe. 

f u:·the;, altho:~gll thf: abfJVe desf:ript:o:: ha:; bw:n df:scribed fJll thf~ asr;;umption thf~ USf: of a liquid crysta! d:s~".!lay device, :;i:ice eve:n i:i the C<.:l~e: fJf usi::g a plar:;11:a display 

device is a p,:,ss!t•iiity" of te11:pernt...:re rise cf the d!::pl0.y surf ace, even 1,vh-::11 u::ing a p!asrr.0. displz.y device -::he pres-::m ir:ver:tion is E'.ffoc-::ive. 

:ti~ a c:os:;-SW:tion:!l 'lie,,_i ii1'.~s1;atir:g thf~ corif:gvrafinn of a f:rs·r embfJdimer:t of thf~ ovtdfJor d:r;;play apprnatur;; acco;dir:g to the pre~e:nt in,,emior:. It i:; a ·ff:rnper:!tu;e 

charactE'.1·:s-::ic di,3gram fm -::xp!ain!ng thE'. opE'.1·ation of the firs-:: e11:bod!11:ent ,:,f the ,:,utdom ,jisp!ay app0.I·atus acc,:,1·ding to -::he pres-::m ir:ver:tion. It is a c!-:iss-sect!•:•nz.l viE'.l.r\' 

il!ustrnt!ng ,3 conf:gurnt!•:•n cf 0. f:rst rr:odif!cz.-::i-:ir: of thE'. f:rst embo,jimer:t ot-::he ou-::do,:,1· dis::fay z.pparz.-:::..:s z.c,:-ording to the present :llVE'.nticn. 1-:: is 3. ,:-ross-section,3! V!evv 

il:ustrat;ng a conf;gurat;,:,n cf u se,:-o:--:d rr,od1f;ca.t1,:,n cf tho:-fast embodiment ot-::he outdoor disp!ay a.p::-,ara.tus a.c,:-ording to t:.e present 1:--:vo:-:--:tion. :-:: Is a •:-ross-se,:-tionul v;ew 

il:ustrat;ng a conf;gurat;,:,n cf u se,:-o:--:d rr,od1f;ca.t1,:,n cf tho:-fast embodiment ot-::he outdoor disp!ay a.p::-,ara.tus a.c,:-ording to t:.e present 1:--:vo:-:--:tion. :-:: Is a •:-ross-se,:-tionul v;ew 

iliusttat:rig a eonf:g:irat:vn of o thitd rnndif:catiuri of tb-=- fast embudime;:t nhhe 0::tduvr disp!ay appnr?..tu.s ?..CG:>rdi;og "fo the pteBent 1nv-=rrfio;o :t iB a cmss-sectinnol v:evv 

iliu:;t1·atint~ a r;;·f:·:~etvre nf a fo'.~n!: modiflcfffirni of t!:e fl:·:;t ernbnd:rw:m of the oisfdno; di~pl:!y !.:l~".!par,ff:~s <K:cording to the: p:·ese::t i;:vention. It is !.:l cror;;s ·Sf:et:or:ai view 

iliu:;t1·atint~ a r;;·f:·:~etvre nf a fo'.~n!: modiflcfffirni of t!:e fl:·:;t ernbnd:rw:m of the oisfdno; di~pl:!y !.:l~".!par,ff:~s <K:cording to the: p:·ese::t i;:vention. It is !.:l cror;;s ·Sf:et:or:ai view 

:liust1·ating the ,:-onflgurz.-::ior: of 3 second E'.rnbcd:rnent of the ,:,u-::dcO! disp!ay app0.I·atus according to -::he presem ir:'ter:tion. It is a d!agrnm for expi3!17ing a c,:,mroi 
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!E'.lat1-:i11sh!p of e:<ern::.,lary err.b,:,d:rr.ent 2. ,:-onflgura:::or! of cut,jo:x d!::pl0.y Gpparntus ,3,:-ccrcl!llQ to tl1e p1·-::ser!t :nvent1,:,11. It !S 0. ch0Jac-:::e!!st:c d:awa.111 s;-!O\N!llQ the 

tempe•uture change in the ,:.ase ot c,:,ntro:l•ng tho:- panei terr,pe•ut•__;re by ON / OFF c,:,ntmi ,yf the fan. It •.s a cha•;;c-::e•1::tic ,:-liag,;;m show•ng the -::em::-,eratu•e ch;;.nge 1n tho:­

•:-ase of c,:,ntm:l•ng tho:- panei terr,pe•uture by the inverter con-::rol of the fun. It 1s u churacte•o.stic diag,;;m show•ng the -::em::-,erat1.•ro:- change ir-: the c;;.se of ccnt,,:,l!ing the panel 

ternpe;c,~_ure by 11-=-;;rfing :t i.s a cmB.s-sectionol v:evv i!l....:strati;:g a cn;:f;guratiuri in wb:eh Q Bu;foee t;entme;o~. on tb-=- fmnt vf the •rine; <:rnd outer svrfn::e.s and the 1:qu:d c;ystai 

pn;:e: nf the trnr:spme;o~. p!ate 

DESCRIPTION OF SYMBOLS 

7 iiq'.1id ,:-ryst0.I di::pi,3y d-2,;i-:-e, second dev!ce t,ox, 1 ! hous!ng, 7 2 back!ight, 13 !iqui,:; crysrnl pz.n-2I, 23 a t!0.11spa.re:--":t pla::e, 22·1 pro-:::rusio:--":s 223 bac!( prctrusion, AC1 front air 

,:<uct, f,C2 reac air p~th. OP1, OP2, OP3, OP4, OP5 ooeaieg, Fl, Fl 1, F1 2. ~21, F3', F41, F'12, F71. ~72 fas, H, fros, panel pcehea,,ng aeatec, HZ a,:,us1ag pceheat1ng heater, TS 
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( 5) t:/il'Jill2006- l 632l 7 (P2006- l 63217A) 

( 0012] 

< A . ~fi{!lcJ)ffJ'Th l > 
< A --- 1 . 'Y¾ JiJtiJJJL> 

i;:JeHYJi:{Jfi-0~hi!fcTJJlJl>J 1 i.:: Ve. if'.'h~q*if.;~1if t1'.t~JB·t -0f~:7~ffl*;;~~lU o o 0m 
i~i'l:2] l 2:ffl~YnJi'.l'!f'J't◊, 

[ 0013] 

IJil 1 (Z.::ii~-:f J j t:::, @J'!,ffl ~;ij~'J.i.i~ l O O Li, i(k[rr~ij~ft~ 1 !:: , f:;/l :2- l!JZ¥f!-t- 6 'm~ 
;-f '1/ 7 A 2 c . ;\Q@';t; •y 7 .'J:.. 2 2'3:.t 6 flillf,fi 3 c (;:::f\JFJ,~tL0 .. 
[0014] 

,t;b. [BJ l f:Jn \"( u.~l{ITT 3 /j>3?,;;, 7'. Y-3 l :j: }::'v')f%lD=f'f?HdJl;z_, ill:Y~ffi*;f;~li[ 
l O O oJ7}(~;fH:frif-'iii-~JJi-iJlx): Li:dJ', :rilii:IJffilL:;tf:,{f:t,TJt_,,J)·Ct:;tt-,'-. 
[ 0015] 
i?:trrr1~~'bt~ U:L i?:trfr11tt,Jv 1 3 ( ,r,::if;rrt,/J.. ) c, ,fcv:; •:J? '1 '1 }, ( fi1J;U:f~Yc 

fT) 12!::. J'\,:,•;'.151 r· 121:Jt~¥flr1·-01.::tt,(:. if:l:s'11F1.t-Jvl 30-Jij(~i!)!)@J)f.g~Y.i[x'.*fli 

·t◊tlit-11 ci-fiffii_, F<,y}"J1 }, 12/J'G5E-tldtLB7'.J'lk,l'l~i{;f-.;vl 32::iflfrl'l"H~: 
mJ®i/fi 1 ~ ,t:t~ t:., it-6 ~~- J.:: T'', i{kfrrJ,;ij'. 11, 1 3 t:l'Jf~e)ll!J/1f:h1~5r;;:!, il.6 . 'J.'l-i, U:T v'l 

~W1JHZ.:t3 ~ ,·r U:i{{J'rrl '*A 1 3 t:Jz;-'j';~ fL.i.S illlfj;il!(?) ffjlflJ t fjjl,1[, jjjfi{fi';;O) ]:-_P;'[/f[:2-t./IT! !:: 
L'Cf!Jd, 
( 0016] 

H!ia'ul'C'f,}V l 3 (7)Ji/EtJC};R 2- c1Jt¥li. v ,;¾:it<)){;, ·'f' l., t:'§tftmu.:{iltl i':-tl.Hi~t~.l:t0f-'(: 
11.&5:i::t:-tLi {._, 0·c·ut, < _ ft1Lz.Jf.1 ,- 1 -J·1v::."l .1/t." :1. -Y <l)·r· 1 ::z ·:n,. 1 v,fftt~rt¥"?, 
,t .f, 1. i(:J::i.EJiJB--C' Ji-, T tJ ,E'I; t 10 J. t::., MiH~:vJffJ;IR--C· L ,E'I; t,. 
[0017] 

f: LT, ktfr.;f".· •'.f :7 ;:z 2 O)i{ku""sl 1Jf-.1t. 1 3 !:: ;~,frnj-f .Mlarr(::tL fqlj;UJ;t,: 1J ;,7----;t, t,•--­
r- 0miHf:!f1z 2 3 :f}(;J:!ef):111:h, H3:iflv''\.:¾,,Ji.. 1 3 (:i,f;:ij~2;\;/l61ilfifttiLL m1IJ1t!R 2 3 bffi L '( 
PH\-1\;:i' t:A.flt:Z·t i;,; c:: . .J::: :)r-c~, I) .. msJlt!R 2 3 v):q:<rn:f!'ll-J~:};:(:.'; ~ 1.::i:lkrfrr; ,:ii',ll- 1 3 !:: lcrlffilfft 
·cJi0 ,_: .J:::U:~:d :t·CtJJ~', ,;:(;8, msJJtlR:2 3;(;t~§t/Jt\tv'::1il[clm[rffiz:J.2):rn_U1m2 l i.::ll-f 
1'~,-9 0 ◊ JJ:t:3. i',,1~-JJ~f~.wtri<f'f-d..::$~~, ;t:: 1) 77-;t:. :f,- },fijzC);f1jz))1- !:: L. -c tL 3 mm.[2{ 

J:.1 0 mm.t!.FiJ•, :/51,[z,'!IL MiJi~'t'tiTjW[;~f.J•C,~i L, \,_: 2: /}-'flj-:,f.:◊ 
[ 0018] 

. .: c: ·e, ;t.· 1.J n-;t:.:t,- t<t1x1:t1'.J+N· .;r:"7A:J:. mEijWJ::t, t:- 1 . .: t,,..ctf 1.:, ., Irh'1J1,.t,1i 1 

3 c1)1'l~I0t::.!ef),J)tfr-!IJ~t11:: , ,'lk,-li1 ,:ii',Jv 1 3 .:1)~fl::[ffi_d:.c1)t::/i)OY*:vl-¥l~illif't1~:tit~::t-:3 ~, 
·-r;~t ,1J~1J ~ff L ''C 1i 10 t::.b')T·Ji -iS, :fl~·, ·-c, [<t]~JYIU~t1'f·1' 61'-l~--::::··J:1tLtf;i,' 1) /.;­
;f ;ij' .. --- r-t!Rt:fRff.:.~fL.i.S 'L0.1TtJ:~t<. it::., ;:J;.° 1J /7----,-r.:t,--- l<t'fZ!:: IPJ~c?)ltif,tf!lli:£t+.i1f 
·ct- -t,:iNl:IJJ~J,lf--f(:, ~:'1~fiJigfB5i,~i~Mt Ll.:.tffJl\ti t.lltl L -Cl.~ l •, ~d-::i, ;t; 1J -J,1-;t: i, 
--- r~t1Rt:.::ftbi:i,ttf..f ,l:: L-n:.L 1JJJJ:.J:fT:::, 1J 1~tliz±1tF!l9 ;r., ,: t Ji~ .z ::.>tl, ~>H~ill*1~ 
,iffl'.J::: L ·ctrm.!Uiz~il--C I' ,l 'l,-:1){i:-(tHlthl:fFH 1 .. 

[ 0019] 

~t~Ii< ,1 :, .::z 2 u. irh'u~if;'*lii 1 t Jx ') !ltih, i'7:tH'1i~~~ffil'. 1 if;f,!:J;J<·'.P~YiJ:.::IT[tlaii 
~ ti. .i.S ,.::. i.:: :2-IJ1:i 1f: ·t .i.S t~f& c ~---, 'C 1, 16 • L iP l, \13:rfl1fi:~'bt~ 1 7'.f'J.i.i~;J< •'j 7 .::z 2 F1;1 &t 
7f.i'.itt: 0,-tit~'l~ tL .i.S t . iiict/-i~if;~i~l l f.r, tA/N· 6 tttJ;~~;f-' ·1 1 ::z 2 r-1~ t: c: t) --'€, JY(, :i.iE 
@,\!] t~1:lt 6 ,:: t t::.~· (;, ,. ~ 1 O){'jlJ--CtL :1.ffi®.U:J !:: l "C, l'Ji[l[Jgf{O P l ( m 1 O)~G~ln 
t.lJ,'.loP 2 (lt2o)tw1c:rnril t~!¼:irni;,s, 
( 0020] 

,.: ~~- -c, ~@';t=. ,,, :7 7'. 2 p'gl::,1'3Vi-( LL Hls8s~~;IQ@' 1 O)fi%llris:ii',1!. L 3 .J:::. msJJtliz 2 
3 t t.rr~tJ-ttt', filij~oJf'/,11[:.::fiJ1µJflt'it-fi't:·t 6 J: -3 t:i-0'.«s*if;~lf:1'.1 /J5J!it;;;,;):~ tL·c :B IJ . '.!i 

iM~Jllij\ :f:· ~1JUi.Uili-& /",. c 1 t iif f*·t -6 • 
[ 002]] 
i 1'.':, i?ft!s8EJ-?{:>'j';:i{;fr. l 0);{{;;8si \.>f,Iv 1 3 C: !JJ;z7,f {~l[C){Jl.!J]:m (WOO) C, -f fL(;:;~,j]:m-cj'- ,l, 

'J.i.i~;t;' j ;"! ,:Z 2 CJ){\'t'rnj t O)r'if! (: '6 r,I!Ml/J'fr{f'J ;r, J: ·3 (i'.:H-h-\11~if;'¼;@'. 1 f.;>]Nc~)l ~ h'C :t-:3 tJ 
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( 6) t:/il'Jill2006- l 632l 7 (P2006- l 63217A) 

, 31§fo:filllilit~'itffi!!TilWa/\. C 2 J.:: U-f:f;j,-91, ~i's. ?f1lrfErt~,>J;3~~ 1 O)'i'c\"ITIT(:::l.:l::s''.<ii7 -1 > F 
N ii•l'icJl ~ :trn '6 ◊ r,-;)ft 7 1 .1/ F N l.:l:: . f] l l:::ii~ 1-J: 3 {;J~J'if*;;j',~;l;I 1 CYi\-'frn.H:::ttf.x 
@i'ii.1:~~ L ·c t.i J"H 1fF. l!rtti.1 c fnl2fO)t111fifc1){4J2· l ffMt.J-J-i'ii.1:~ti- ¥, J:: '3 {:::LT() Ff:~,, 
[ 0022] 

wrim;3Rll-i;-A C l O)TH[![O)l'Ji[l[Jg:f;O))b:{'1;i{;-:L;t~i[imw!J/t AC 1 r};1l:J,:,\Jiii-Jt1:. ~--tl_- -1;, ,f.ffe1•r· 
f; f, 7 T > F 1 i:fi!!Gii~ 2- ft, ritrimw!,llt A C 1 rJ,j l~~ f !J!Ji.;> :-, 2:'A z· :ii\ i] ;i1b·ffir&; !:: ~ ') ~::: t , 
6, ~;b. 7 r > F Hil ~_)(;:rW:'it'.~h6 tvrrt±~c<. Wfffil!iJ}AC l O)Tff!UO)l'Ji[l[It{{ 
(:iJ~J --cttl!z@_;j/;_3i1J (,:jl/i_:~0: i_, -Ct; _t;:!; 1, 1 , £. /;:__. Hirfa*0';~~1'1: 1 C)l:.n(:::a7 T > F 2 iJ'li~ 
~t2.\;ft, &.ml~BOP i7)'(>0)'.ili5i\v'liU,!'fft.Ul-r-1:,ffiJ~1tc:;;;;--->•n;?,◊ ,;:ct;_ 77>F2 
tt l -::i(:::fiJtt:'=Sh-6 ?., OYCU:~ < . ?T!i.a'1i*Jf;~~ 1 (7)1J~'f}lf11:Jfji\J(,:::ifr-) -ctflfXililJ_ilf;_3i1H,: 
§G~~ L --C (, Ff:~ \ ◊ i. t: . 7 -r > F 2 i- :ff 2- ·ft t, Fm rnn5 0 P 1 iJ> (, ,1)~3fli,7)?5Tt:At;tt:1i"ffJc 
t,;tU;,;l:,i/r~j-r:::tt. 7; > F 2 ~!§~~§t-tt .. .n: L El;l •◊ 

[ 0023] 

,.:_:::. ·-c' i~w_';f: '11 ;z 2 V)~j~llfffi 2 HL ~E~Jtf.U 3 O))If1t'!JJii7H~ll{:::;;g[±'r L. 1E":itl'l1JV.: 
[ll]ff-1J,k c :'.!'·-:i ·z- }3 VJ, lffi[ltil-W P l LL m1~:mf 2 3 ,7)_1::;l'il/~IJl:}> ?;;J}l::~fO)'J!:i±H}12 2 l vJ 
Trlifl:~x(; (alee 1· '>-ti v)T··. J:ftlffinl1JIB~ct:tffi;,}~~;9sffA c/ -iS :: }.:: ;9,ffJ!.tl.~ .fH,r~nltc ~ 
--:i T ~ ,{S, it:.::, l'Jil!IJfiliO P 2 !.:l:::J&~,r,· ·:t -1 7.. 2 (7)Jifim'ml{;~t1it t-A't T }3 1), ~flD11W P 

1 c: j.:,Jtfl:::. :ii:l.J.·~c)i:f:fw.-C't±ffi7-k~i}f~kt .iS .::. t ;9'fwlltl-c-61'Nfttc 
[ 0024] 

:::. .: ·(\ ~tljfil\2 2 l ti:. i1kE18aJ-'-'f,}V l 3 (,:::BJ{;i,J,~L-:i61•. t51.~2'1':1f·1&T2'--1±6C)l\: 
IW.rt:1· i.t,:&':iO)Jft t L ~::- ,7J~t/t:i:i{J!t:z. ·ct \,f," J}tO) .~2' t:::fm L --CtJ1.~2{1cj~~,Z~1t1!i!Zf·*1ifil 
u:J:tJR. X:tfff{2 2 lil)X:t~2-tAt L. x:tif{2 21t~1~:fR230)·ri1;{~1JcYJ~i±l 
gf{2 2 2 t O)~ci1C);N;~ i- B !:: Lt,):~-£-, /\. : B = 1 : 3 ~- 1 : 5 O)j][ffll;;~~f'.iE9-,1;, c.'.:. t --c· 

( 0025] 

t~t-J, uJ::.o)~nswctJ:. ~~'ii*,,, -1 :z 2 o)l'§:muoo 2 1 c)mEl_,ij.r})1_ 2 3 o:11.irJ!ffltf1HJJ.1Ji:~~tl', 
L. :@:bfs:i'l·;_w:MJt;~xt t;·:i ·n ,i :/-_,c)t 1_, -o>'l.BJJ Lt:h', ~tfiim 2 2 1 i:m~itt-bJIUxc) 
~1±;ftiWV,.rr·~BJlr:&: 2 3 o)J::.lJ!IJt-=~!Ht .;s tMntt vu., R~ ,, .::. c):i~:Ci- :(._,J::.~c. clciJt'Rc)fJ;:W: 

[ 0026] 

< A --- 2 . lf;ffi!li:trfF> 

O)ff;-;iJJJJJ11':L>> t, ·z- ~xl~9- ¥, ,, 
['] 1 (.::irt#' J: -3 (:, J ,;: ,:, 7 7 -"( ·r-- 1 2 ( t~~.J_)f,1rfr l, 11) {) ) ;Q' t_) :±jt;.:::',\:; L B i.:l::, tt1iJt,. 

:(._, L"<l.:l::, fft!:P1,;110:il1-lffiUl.:~1ll-J't,hf::$i (l;ffi;~-it·t"), :?.i L<U:~Lfl.U'JJr:&: (['];f:-tt-n 

i:::J ~)-c,Szjijf;:::;:n, i1lai1"-1,1vl 3(:::.!l;~.!Httt-1:, rr?.~12.\llf:.xLBtL iffo"'g.1.,;r,;v 1 3 
l\:fr!l-'.lti'l"J(:::~:;&i}> -:S l •l.:l:::iI\F)h-6:: ;'.: "CtW!1i~%nx/9 ,t, 0 

[ 0027] 

:::. ,:Tj J: 3 l::, ilB"liJ,::t-A 1 3 v')~l1rW.:v:t11trt 0 J: j /;_:)\ :; :7 51 1--- 1 2 t l'i~~f L, iJ:'\"" 
tLJX:lfl·HJ.f('j\:~:)srnt~-t_J_-¥,fflf&t:t*6 ,::_ c -c. l1J:rfl1J'\;t,;l, 1 3 C)r'{:,r,il1!11ttl~?;; < ·f ./;_,.: 
l: ii,•e i':< ., ~y~·-c·O)*iJ';:l:.::i.@Ll:.:~;;~&tw.'t.rt1iG:tl-iS ◊ 
r 002s J 

iTla"l,J ,-1,A 1 3 (:.L ; < '1/ ;7 '71 )~ 1 2 ( WtUf'Elt:W:i:T) fiJitf -1;,~(:::J ~) -c1.J□~;:::; tL,1;, 
1.!li.M'O)i{iJl-'l { ;;z 7°v·f '('i.:l::, irtJ-bJ ,;r .. 1[.,'\,_,(?)}S:½i-i-i?iif~i\;f,Jvc)i:\(i)}:ji(,:J: i) tif;ls;(.: 

ii!lVFL., ifli:B"'E1i':-1-1vc)i:@i~rdrn,'fiJ L·n, f,, LtP L, gty~J!Hz5f:~@ 1 o wc-t:t. sJJ6 ~, 
~>1VCCJ1'J!Hlt::1~t-.;scn:··, $::if;C1)19u~z't1~·J:(f-0 t~Ji:J(;.:1tt1\::i:Tv'.\i(Ii!ftt U-f ;b 2'.: t t:::;;":c 
-tdf, :/:-J)f#fc;-, ~:W:1:Jh,t-, vlA~i}~ .:(, i&faJ\,f,JL 1 3 vlf;J1t=IC!Ht)j1;1Jl:t~i ·c Li 
-3 rrfH~'i"l:iJ% -iS ◊ 
( 0029] 
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( 7) t:/il'Jill2006- l 632l 7 (P2006- l 63217A) 

/' F l (;:: J: ') T ]qrJffiff!fi.\Hi} AC l t=~~~ ~ J_~ !J i:2':ti<:: .~ -ci1Jia"JiJ, -·ln 1 3 0)~1Jffil~ {'fit;fM- .i 
llJ51i. 2:· :f* ') -c \· 16 
[ 0030] 

7 7 Y F 1 L::t. iJ!f[mJt1Jff;,A C 1 p'~(:T--(~Uti,t,~:%.t:it 1Ji!A:J .J: -3 t::liiJ11li: L. i!:s VJ:i:Z,th 
t:::~1\U:J~_-#3\\tJiU'.: t- ·:; ZWlTm@.tf~ Ac l O)_j~_rnu01ffl[ll¾l:\ii>t,f#f,'±j ~ fL. l#l[H!{\O P l t;, 
?:>if:r:A ,t 6 mt..: 'd: "f5n;/:: in. t -:i -ur,HI ~ ft._ 'Wllif J!iis&-lt AC 2 ~ Ji -:i --C f!l-1:.F 7 -r Y F 1 k~ . .J:: 
•c) -c ~i1@J]j,fff AC 1 (<::;}t !]Q:,ifL.f, I'm l l~.Li~~~O)jiiE;/t~1F.;£fJ(:: J: ·, T5r; L 't~ \6, 
(0031] 

.::: cl) J: -H:. ~1i,f-:, :J .7~ 2 r',rct:i:~%.o)im~~~llt-t-,%.Ft.:~it.:£, lJ< FH~ulc%o P 1 t,, t., 
oAJ;E7dtl=ffl~-t-i":"')[~;~•t:imiITTo P 211,t.,j~fITTt::fm±it-h, ~f:l[;f -:, :J .:z 2 F:Iv')y,\J±fJ, 
1~,1i::1E1f.;sc::_ttNS1J112°'t1...i0 tit-,•c, tmmmoP u:r?:2'iiOf:UJ} ... h□ J.::~•J, rnm&m 
o F' 2 ! :.l:~:%.tJI tri □ I::: ;11: ~ , 

[ 0032] 

;;;::/::3 . wmU!IJ{g AC 2 l:: t .'lflir[tf'.t. l:.- 6 i!T('. i-B:tc1"1i~;~-:{~fj[ l v')Wfffi(;_:~~ ft t,hf'.'.?:2{Ti 
7 i' Y F NV){w}IiJ1I!gfJiJ'r;'!ii V) .. fliit: l l t'5(tlf,~{H~:?w}jJ-}" l;; ,:_ c ,~1·ct3 i[, ◊ -~-($; l l ii 
:X,ij1¥SJ(,:J'\'i:tDc::-hit(f, i1!a8al\.'-f•fi 1 30)~lll] (J\«;:7'),( t-1 2il1.MTIIT) -c)'.e1:.L-t:~ 
t,,1'lHiir. l 1 t:)fiitl.-'\-Ft< :~_c i), i{kfiJ.i ,:lfv l 3,J.1iilli.l.tl::#O)jfllit;llt-=:·-)~·7j;J.!:, ◊ 
( 0033] 

<A- 3. :X.fy-W:> 
J2U:J5tErJR-t:mfttf:-J;1US 2: !.:: YC. J;:J,T(:::i~E!Jft i, J: -3 (:::ifli:a"'ai\:f•ll/ 1 3 v')ili!It !-Jrr-i* 

1i~(;_:tf!]iJjlj '('' ~ 6 0 

( 0034] 

I'm 2 U){frl'fc1i \:f,Jv l 3 !l>,]flIDO)i/&&J:.-#1c/rt't~·if:9•tffiT··J;) !) • i1tfffi(;_j~ij5EJ. r '>' --7 ( ---· 
JJ.'.'.fJ$JFs9FA'i~) ~. lti/il!im(:_jM,_fl','. ( 0 C:) l:'.r~ L,. i{k[iJls:-f,iv l 3 0.)11iJTinli'fr;Hi L. tc::f41r;'~C)J;:{. 

A~o'IJ-COJii&_l:: #!f~i[t~ C 1 , 1V.flmt{f:itfl L;~(-~ ,:!-$r£·c?)} t:z,;L ?i[m'tV)iifufiJ:.#!f~tt z 
c 2 t L, £ i:::, }'i~;r-· '1/ :7 .. -:z. 2 F:Iyco)i&stlH'i~ cot vc ~ L--n ,-1, 
[ 0035] 

I¼! 2 (:::~ ~.ft{;; J: -3 (:::, {'fit;fH:-1'rht: v ,fJi~lifffJ'[r}'\3(Jt. 1 3 O)iX!rft (J ,;t.Jl.)Mtfl'.) 1J' 
fij,YC6 5°C:PJJI\tc~•J, <'irt;fl'.!'fr-'.)/::..t~&l::L:L fij,'Ct 5 5"Cfigt(;_:fiµJJ>h-ti, ill 
·, T. !liJ llif@.'\8,/t AC l z-~f tro ;;.,j-c.Jvr,:J@z-<itlJ9· .f, 2::. t --c. i, t-1vj,\/,j});'.z- l O '"Cttl::{JI; 

< ·c ~ i c:::: t tf'M -6 " 
( 0036] 

'd::/::3. iM:Yr·Jf:J?i~~~ 1 0 o ·t-t:l:, 7 r >F 1 z·1V_fllif;],\Jif-{;,AC 10TH!tiO)l#l[]]!;'f{O);i!i{'J} 
i:::~x(--;T ~ i.f,OY-C it{Ei1J1':t,JL 1 3 Wf[@O){-\l';f.{J~jj',}s;Q>;'i\'j<, BfG! ~~~r~-J--{'., .::. t T'ifftfHi'~ 
}Jt~c ✓ 1/:.l -·t 7''(,:@!Jltt 0 (: C 1J;-e8 6 ¢ 

( 0037] 

c::::.:: -c. iWJ'aJ'\:f.JL l 3 v'l~fi'fn.:,1!1,t □tt:s f,Hlt~ '), 1 \ --1 J' 71 J, 1 2 l:fflHA2' 1Hi 
6~i.::v')Nf1:t~{ii'HiJ+iL::'.t1,:0)iJ. T.i:tlif~<fi't•:fh t)'(,:,J':H ·1-- 12~i.::l::IntrJ0h 
6l'i'i'1~:%.i:J: VJ . ~Ar:f:ic:1),~:rt7'.J:'.ilt;tni::1!.&ir L"\'9·< ;;;: 1J, ;,;; -1 :'151 i-- 1 2 c)~I\t~ 
'fr1fJ$JFs9'-::::·•ffi;-F0 tl'C ;-;; ·:., 1 :H !-- 1 2 0~1frii9'fi < :~ ld:::&1::,·t«; ¥>, ,.::. c?)t:_!:fJ. i \ ·1? '7 
1 ~· 1 2"t--'ii'Mt11'\t-1L 1 30)~!8Jl!jJLii_1~.if~C/~lfWl~t·u[ti,1 l i*H:J[:7-*flrL. ~Pt~ l U::::tJ: 
Pftiftc\J1~{~,:, 1J: -3 (..,:1, -/~-- :-.✓ -'\-"10$fM~· t··cr1tir:-!N· I, c.:-.. t fi_*i Lt,, 
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·/ 1 .7. 2 ,:rJJ1rmWJJ1□ i'i!so P 2 7J,,\~,1--i°r!H:::t1rt±16.hi. 
( 0050] 
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·t=c:>:t:d-;,, i~l~*:ijc;;~t~I:1 Av')~f4;;11ALL fC)JJnWJ~mf:FJP 11 2:·:.YfL, ,IE;[Hi 
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l'!Jc)L-J:~ll!lff 0, 
[ 0060] 
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tt7 7' > F l h'§~~~tth·n ,-6 .. 
[0061] 
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7 r > F 1 !:J:, wroo ~,£.ft AC 1 iA] (.:·r1J{!l;fp G ~A?." ]ts 1) :Q,tf J: ~) :~: rm~ L, J! VJ ;bi ti. 
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;1-\ttl:RI 9 i fflt n::· i1HJhJ-- l;," :~_c:b, r:m 9 (;:_:J:3~ Y'f !.:L l:RI H,:51~ Lf::g_5_':1!,ffi.fiif:~ffi' 1 o o 
t fni -e)fifl.lU:·-)~ \·ru:1,,1 -o)tr~tf'tL. ~1l-r .f,;i1Ef.f!U:~·st-:f i, 0 
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( 0070] 

L'Rl l ~CT<18 '.\-m \· \ ·n5tilJ'l L t~::;t3e8JH;.:: fii', ,:;:, .%1J~O)f{J1&. l J-) 1 Tf ,f.Cl):'i<:Jf11)1jC)[i>'~F.l*JJ' 

'~1f"i\:.::B~ 1T LL iMt!tJ:ffe..~:tf!JffJrJ·,r 0 i:::is":lU-&,-fr,.1 ,.t.ivt·,;f!i;lrt if,~: 1i, ".'i 1l'.!tc1t:.::l/'_ -:ii:::fj 
J~~:~x.EIJJ Lt::/}. ii':1l8~q.1,;r,1h7J!liJJ(t'irliil!tt3@1E.l:::{!tU=;,, iJ,--::,;;g:j]i~~i' (!faJel!;--t .. t, 2: ~ d wi 
iH:.::cr tL ittnt~lr--;::-·'J'.' < . 1.Jn;:t~ t £,,~ t 'J'.' 6 :1:g;,g-1,,&r, t. 
[ 0071] 

IJ{l 9 (;:'_;ij~--:f~'l ffl*:.rd.tffi' 2 0 0 (;-::;tn \'{ L:L 11ffOOIBUUf AC 1 v) li!(l[C)Ftf! D;";{\v);ili'{~k-:: 

!:l:i1Jia"Ji; ,;t .. n iq1JITjff~f-l-Jt - -Y H 1 lii'ic~f ~.flc, f(U'tr*~f~~ l v'Yrtffi(;::L:t, fi'.i$; J,~J'f~ 
t.·--YJI2i)>ilJt~~2-'i.LT 1,1L f-L"C, iia"'si\'.;f,/v l 3C)~ffi(.:i:hMrJ#.-t> 1tTS (il#i/ft 
jQtl5:.tf:.Ht) i)>.!fx V) Ntt {>.f'c."( 1, 1,iS. ,;:;;t-1, i?fs8c;/{.·.j\/~•~1Hliff~J=i=l t- y H l i:L ~ljI[iJiWJ 

Ac 1 c) __ u~1;c)f#:l □ t.1H:.:lh-c N:< ii1';t£i-0;fji,jritz·· t) .R=, \ L., i!ti~f#:1 □ t.1ii:.:lh-cmit@1 

gJ;JJH:.::jlj~~-t9 M~FJtci\ .~~ 1h< :xl))n:/J>j_g§tijr,t,l'._;1::~h-tJ: c :;:.c 0F.~1J-C-'2' ,t:, J j :;:d'fil:r& 
/:: -9- ·t:• •• 
[0072] 

1.t::_ WJI[i§i,/f;:ii\C 10YflF.U.:1)1'Ji[l[[gfO)ifi:f9H~:/;J:77YF 7 1 fJ'illt'.&~2';/l, ~ffi';f.'-1 :7 
.::Z 2 O)YiiffiO)l'Ji[!l[f,fO P 2 O)J:ii:{#(:(j:7 r 1/F 7 2 ;9>~~]jJ¼:~i1~c ~ i.f, 
( 0073] 

,;:c;B, HJis8w''>:lAijiJI[jJ,~f-f]t- t· H 1 , fi'.f,t}mJTH::-:9 H 2. iElv'l:t :/➔}'TS, 7 

7YF 7 1B17 . .FF72L:.t)WJ1J'{;f,JL)il/;§tljjlj:fflcf~;f)j(rc(:.:J:-)TmiH/rlit:shi ◊ iWJ1fJ,;(/l, 
lMiftiM 1w;J~;W TC C . t&:f!iiJi/r~rr!i!~ C oAtMtrffi (fl i [g] 1 Cl (:.:~-t 0 

[ 007 4] 

< B --- 2 _ irlllJ#.t1J~3wJWF> 
<Xf::, l'ill9~i-Wi!L.··y.), [)1]1 l~IJ{ll 3~fflt,TmVv!-Jtl~-iF'bt1m'20011;:t:,W,6i(k,-fr; 

*:•ri~@t 1 o)il#i.1tit;1Ji:Wl!Wf'i::k::-·A ,n~n.Ff-r 6, 
i1l\~1J ,;t,JL- 1 3 (/)~(fil(;:{I( ") (tit ,\(Lt~il#ifftt: Y-lf"T st m~ i Z\~~5F.:'. L.t::i{{,lli! :q.]v 1 

3 v'Ji&sH::m1-r {.) 1~W'%W.iila8al'\;f,}vi&!f.l#IJti:~~.r,'.R.T C i::t;. j_ (,i"L.f, c, iia"'sl'\.1,JviMi}J)Jjlj 

iM~;WT CU:. "fb')ifJt Lt.:i'ifiJ::,;:c 1 J:: 3 l:: 7 7 > F 7 l , F 7 2 HJ:: t/t - :9 H l , 

H 2 i if;!J1ir!J·9 -6 
[ 0075] 

7 r > F 7 1 LL i(k,-rtJF;:;l',1Ld 3 C0<~·Jlll!tjl:::, Y/p?:,J:.J);t(i~t i(t,.?;, t.::/!bl:::~fflt:sh./£, 
u')"C"_ ?\\'1Jliitjl:::ii':1lfa.1 ,;l',1V~urHJ'f;l:11Jtl t-7' H l iJ'1f\.iJilu')ftjj/f(,;:~ J°':, t\ Rla8~rt.t.Jvffrfffij 
'f~UfJ t. -Y H l td:\¼:1-J"'t t, ;'i'itlJ:S&%f-&h;T lf 0 ,;r Ii , ◊ 1. t::. 7 r > F 7 2 L-J:, r.ffrrutP.~Uf! 
c~ - :9 H 1 ~f3effl·f .f, W~l:::Jtf1c:: L, Hh-1';,.1 {i,1t, 1 3 J):/Jl1i~iitjl::: J.1'.l•t, TO):x/,i~i~{f,c::.f, J: -3 
t:@Jfi;-r i, 
( 0076] 

< B --- 2 --- l . 7 T 1/ O) 0 N / 0 F F t!Jf}IH: J ~;, il#if:ftt!Jf}~> 
i"cJ", 77/v')O FFffJUi:W(.::J.:6i&/f.ff:ilJiMl::'JV1-0\~B)l96 
L'Rl l l f:L 7 7 > F 7 l Cl) 0 l'-i. / 0 F Fl#lj:flri!l::J: i') l ,.t,1viMrfJr~ff:iiJ1:fiJ·9· .. f, ti,½cTJiMillt'52 

{t'..~~·ctt:/iftl:R1"C&'J 6 o 

[ 0077] 

[~ll l t:.:h~i-(Lt. t~l!li!il:..:l!tjf.'l'Ji'. ;t//tl!lrl!l;.::fMrfJri'-iFL'(i:30, 7YYF7100N, 0 

F Fii:,9ftcl.! t, 7ch7c'h01tijf!.~t·c)i[ke'~,; 'Ii--!~ 1 3 C0iMrJ#. ( 1 q,,.L)Mtfft) c7X£tft'..!:-R L. c.:· 1,, 

~;, 0 i /;_:' HJis8c;/'I ;t,Jvl!Wf1=r.J~f;'.MrJ:tTllJUt TL' il#ififfilHl~]j\))ETillf~: TO' i&/ft!liUilP]l!l:}t 
l::ll.lH: T 1 , ff.iz&-1-r, ,;;j\1t.c!!Wfl"11rii~il#i&J:Jffit!:-T J-r-c* L ·n ,.f,., 
( 0078] 
i&Hf::lEl~~~fr 1 ti~in-1~ ;~ t ~ 1\ ,>· 17-1 f' 1 2 ~( ,t·,~)t-)<l))\.i1~!,:.J: VJ_1·{::f.;~,-i:ltlr&if;J:. 

¥1- t 11,i/Y) 0 , 2:. 0¥1:ff/#tti 7 ; > F 7 11:t o F F L- ·c ~ , fJ , 
[ 0079] 

/,_f,,;yiiJllil@ft'c: > -lf"T St~: J: -, •-c;f9l:tf:\ 2' fl.., i{kfaJ 'l;t,1L.iMt.Jtifillilf~ltzT C &::iMt/tfij 
ffliJ '11- x. t;.t1.. .?;, o 
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( 0080] 

l/!J~.r,.:r,1viil½/Jrt!ilJ:/f!1[~1:r.zTCC-t:L 1,.,t,Mil½JJ!'.iJ>"fo1"JJi'.,)t:,t.j,\";\[\'!'.T 1 {:it:•9-~ 2::. 7; 

>F 7 l 2:-i:!J('f (ON) '2"-rl:-6,, 
[0081] 

7 -r > F 7 1 C)1!ijJfH::.J:: VJ r-::.t.Jvii\\\,'Jt1i-Y:iJ, V)tl{i!1), ii\\\}iT o ;t ·r111:T·--:1-6 !: 7, > F 

712:-W:il:i-;:£,◊ 7;1/F; 7 12'.WLf:,t6!:. ~v--;,:t,Ail,fitf;;;~.:I.PHfiM)i,;,v')"(', iMiffi: 
T l (;:;;~ U::f&tl: 7 T > F 7 1 2'.gijJff ~ 1± 6, 
( 0082] 

·= C) J '3 t:: . 7 7" > F 7 1 C) 0 r·..J • 0 F F Hi fJ .i:Jz>r ~= i.:: ·c, li.f'aJ , i- fl. l 3 C)i~}!{f,t 

ir.tfi!i)ij(;cE Li::i~f:tft!Jflfl]~f{fr:il (TD ·--T 1 ) (,.:i[x'.1'1)6 ~= i.:: ;,:i;•c~ .(;; ◊ 

[ 0083] 

;~:;B . l2.l,]_v')~j1.SJH:i: 1 'P,(1) 7 T / F 7 l ~- 0 N / 0 F Ff#iif}li·t .i;,lefrB, ;G ,i;:. ~ i(.;l:tl:lfx0 

J'!'N·-_.f,#lra. :g. 7, >F 7 1 l:J:n \~::- .. 0 N/0 F F~1t2:-~::'..c0iil½m.'.l;.:.~~5E·9-0 C.: !:: ·c 
" if}dl~1l~;i]{ ~ ct 1) fj:tc:_' :::. i(p:;i""ifiltJ.ft :J ::/ }~ D-JVJjnjJ~~ t ~ 1) 0 

( 0084] 

fq]J l~ i:f, ~pj:O) 7 r ;..,- F 7 1 ~, ,ttif'F½:ff t:J;i:_;. t ·r 1#;; l . w; 2 :f-3 J:: tlm 3 O) 3 ✓J(:": :B-~ 
L, / ·,3(fl.)ititf:\f'.h' J:::.rl-Hit-Y), iititf:\f'.T O (:3¥ L7':.:f!Wl'JT, :t:9'. 51"; 1 "1)1.d·JJ.0)7 T :✓ F 7 
l t il!!Jfi=:'2" ·t.t.-t, ◊ $ 1O')jjJJ1C)77 > F 7 1 //!·YC(.;l:.1 q,Jviil½JJ!:~{J!6F'2"tt 6 £-cti±~i~ 
?:,i;;:~ -it,i,, l:.~-~JlttiJ:TU_ -6 ,:: t iJ,-c0 6" z- VC. ts, f'.;,i:::iX/r[ffil:.~-VCiii![tT O t T 

l t i:TjffJ(:if Lt.::t~r~l;.::LJ::, ~2 0".li"}J'(cn T .1/ F 7 l Hi:!J1l6 tt 0 ◊ ~2 O'J,$j·'iJ:!C)7, 

> F 7 l CJjjJ('f.(<:. J VJ, iMi/Jt.t.-ff-}2im'.:6'2 f:. /;:jffji_ hh-0 .. -t" l "C. lMim'.T 1 l:::.}1 li:.:J9: 
~t.m30*ffl07r>F7li~~2~6. 
( 0085] 

m 3 05'J'·!JJ[,J) 7 r > F 7 1 i:TJJJJ1H,:J:: VJ J{;/,1li£/Jt:0'fl£ f (;:ijfi; L~ ?J :0'. 4';7.J:J:. ;Md!f.T 
0 L: T J !:;O)F.ci'H:::iiLJ::tfrfr/::tJ:. ~3 C)7fjjC)7 ·, >F 7 1 i-1¥.itL, iMr;'}tT 0 i::ri !., 
1::rnJM·-c~ 1 B J: u)i 3 c)jHJ'f c) 7 T > F 7 1 t 11J'; .tl::-ct tJ , 
( 0086] 

,'.;:13. tlJZ0)7,YF7 JC}7)-;)'m±3--::i(:!3;1,l5E6h6{,1TTCL.ti;;:<. £!:~:, ON OF 
F ~1't lJ:~c[:::IJ.t't;E~fUS '6 on·tJ:7j:l \ ◊ 
[ 0087] 

'1 t:: . . 1:..u\ I..J::l"ii:~@'8f.JifjiJ:fi!Pz-1i -:i (;_:tL t:H'&,:7'17 r > F 7 1 ,?'WJ'oo@l.filf:fA C 1 l:UH~l~: 
'-';,;jt\r ~ i) :;l:,tJf\11:iJx.J V.H..). WJill[Jil.filf:f /.\ C 1 O)"f:~i, :~:"2:§fl.~i 1) r~~/J, i cf .. f- ,:::. (::ti/: 
1:\i:(7)7 T > F 7 l f;{',;s:~r~ ') :iLUf\11:o:JU:: -ns ,:::. c:;Q>fJg: L, ~ '• ~ ,J) J:: J ;;i:-;f\11:o:Jt~f*{;, ,:::. 
!:: 'C, L #)!J.17 r > F 7 J. ;'.),t..,':lliJiJ::-~ IJi7:,,ty;ii(c1·T·J_,, ·!J1]Tii]JjJi}AC J. ~ti~(::t0cJ~(,::':lli 
'Afi~ fJJ6t~~~:_ ,!::, /Jl~(-~ 6 0 

[ 0088] 
< B ... 2 .... 2. 7 T 1/<7)11//':-:9fijlj:fi!!H:J: 0i.Mtffi:i#Uf!rll> 

<7J:, 7 T /'Cl) ·i > /\- :$'fflilf/fln;.:. J: ,t, iiJJ!'.fflilf/flit;.:.-:>, ,-nt8Jl"ct ;,s, 
ffi! 1 2 L:L 7, > F 7 1 0) 1 >I,- :9 ff,i!f~J(;: J: 1) ;,:t,Ailntz·ffl!/:fj'jl--r {;).f~*O))tfum'.'&:1t 

( 0089] 

l:lli I 2 ,::t3 ~ ,·c (i, 7 r > v)@filh::trJ:fifi,::1:tHlt l, 1 > 1◊;:---- .Y c)J,'/J~JJ~11'.: t 1 "i-A1MiJf 
t,Nl:.(:{Jf~c:Lzt3 rJ. :ff'1Dfl!!Jt.:L:tfil?r.oct3J::t/1 y1,---:90::1i.§'Jim:tfi;;r;:t. ... n ,i ,. :r:t:t:3, :t,-ii 
J:¥f'.O)'i['.~(:'.J~ ,'( (.;]:[BJ 1 1 !.:: fuj [:~ ""C&:i◊ 
( 0090] 

i&a°li$:if,~~ 1 ~lf~il!:~ vc; q,ri,ii\ii0Ci}l:.-ff-i'M1d). 1,.:t,1vii\iiNiFf ot;Ji'.,)t;t._:)Mt&T 0 

/;.:lct'9- 6 !: , 7 r > F 7 1 2:-jl,.fJi!rt 6:lf, f.-v')ffif,1,1·c-e7J/lj!Jf!rll1 > ;◊;:-}7 v')ilfillzft:!i{.5:< , 
7 :? Y F 7 1 O)@.li!fi;1:\i:lfi~, .... 

[ 0091] 
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if.!J1$~ ·f >}\-~' C)f,'!m:1!!<t±J \':t,AiMt[f{O)J:.¥1-i::::ff-J ·c~:tr□ L. 7; > F 7 1 :7)@!,J:;'1}'d,, 
rc:1 < i'.'J~ •J -c jf,:t.lJJ;fy$iJ\"1 £. -6 .. ,f L -c, /\t-ni11tJJ£t,{-Ji'.t:..:7'..c.6 >.:: iliiJM1 >,. {-:J CJJ~li& 

[ 0092] 

,:::o)J:: -3 l:. 7 :l > F 7 1 i:TJ@l'!!i~t-1 :>-"}\-) [:J:: V)ffiiJ{j!jl-f I, 2:. /::: '(', J'\.7,,JviMim'.C) 

~rt 2:' 1.;-:1'2· e;, iJ,(:~t11rr),t ;.s c:: t iJ{·c-~ • i tc::. J, :t,,.L iMtt t---·5.E t;:1:~, -J i..:~-J.Ji. t*.,H"#-r i 
~ Cl/~-11Jfi~C~;JS o 

r 0093] 

< B --- 2 ---- 3. t ·---:9 ±ff.J~ 1i::iMJi'.$IH!P> 
,j(l::::. l::- -9 ± J1:J1,, ·,t;jm,J:Jl'.i/iiJfi~(::::-J~ ,·O\tBJJ·t 6 .. 
[:_i;~y'~ -c-·t:J:i-&fi,*:if;~li 1 2:' 1'E.ffi L c( ~ ,,j t ,tk'.~Jz··t:;t . i&t1'1J} "{;( IL• l 3 v')ifri'r&LJ::J=f:7~l'..\i:im'. 

u,,n:. tiBtr::::::;_- 0 . *.1t,ttrc-i:t. wJJft:ITrn~iMilltTIW J: Vj :i:., f.i;; < 7'..c-f i:iJ!J!j'l=.iJ\r) ;.s, 
[ 0094] 

,i, 2:. t ·c•ilfu&ftiJtiilli;.tJtr!ill:T 0 ,~:jfi/5 < ·!:;!. ; , :t,A Htrffii'f-!.'!tff.J t:. - .9 H l :BJ:: i'./ttit=ftt 
.Ftll:: --- ::7 H 2 ±{~Jllt 0 ,::: t ~c. 1,.:t,Jt..-iM1~/h]b_JtJfilliM]lJ¼:'.ii.(Hl~ TO t illlHi'.$1Jf}p]j!15:t'.J:.~l~ 
T 1 t C)FR90.)f,1'{:t!J¼ t LT ~J.XE ~ fl.{;:,),\/,;3>JljlJ1IBUf,Ji::t~~k:rr[ji-,t .;;, t ·ec)~Ffl,2:°n:l.:fnri•; ·= t iJ{ 

[ 0095] 

l:dl 1 3 tt. ,,.,_f,1H111r1ITf~ff.l t -1 H 1 i: r~m vo \.,t,1r..-ft1rrti'm1H,w-r 0- f#f';--c)iklifi'Jt 
1l:: ~: 1i ·tt:/itttiic• Zfi 6 ◊ 
( 0096] 

RI 1 3 i::t:.,~ 1T LL t~1M1l:~~~, :tfilf!rlil:::i&'rW~~:if; LT :f3 iJ, it,t.Jv!JiJllif-'f~"(\ffi1::-:"7 

H lC)ON, OF F)i;ijfR9t.., f-fL-f;/tO)ji;ijfR9t·C)f~J'f.rl1;;r..Jt.l 30.)fMint (J-,;;j,.JL)/iitfft) (?) 

~11:.'.2:' 1· l:: -.9 if; i) J 04;,rit t L. r.: 1i L- Z v,_;:, 0 it:,_:, /,.:¾,,Jt..-11iJtliJ=f,t!Uf1l: - 7 H 1 i- f3e 
lf1 L ~ ~ ,±frfrv')J '(;;(,J[...-illi,_[tC)~~1l'.. i- r l:: ·--· >' '£ L✓ I C)1-if'l'!E i.:: L "C ~ vn 'l . :j'J3' !'t,~ilNi 
f:Jl'.1:?)'ti::.irig::::-:w,·c (j:[:dj l l ,l.:: [iaj L ~c.:b 6 

r 0097] 

1)/Jl 3 l:..::if;i- J: -3 /;..: . {&B8R$:-5f:~1fft. 1 ± frl!JfJ L -c \· ,::'.;_-, 1ix:li'JtCtL nt-;~jM,[t(.;l:jJJf PT 
tr::i/t\JJtF~ffi.:'[' L ct i'J 'L fa\~ ,:!}~~].{;~ :;: -:, T , • 6 7)< Htfl"il~&;,/~ITft. 1 t ja;fipt 6 tJ \ ·:t ? 7 1 
t,. 1 2 t;:1 (:,(1J/\tt~:J:: t~) 1\;t,JV:iMi.X§t1~~_1=-_ff-~fti1C2)◊ 0 

( 0098] 

c:::: c::. ·c , t- :7,j L- j oA~tH::.lf m,t ;.st, 1,:t,Af}Wt;~7'J(i,1t1r~T o l:::}1Er1t1" i0u:~ 
FAH 1 ·ct.;:, .. ---Ji, i{{rffu~51;:~11t 1 ~ tllf!Jf:k. 1,:t,A--Htrcm=f,f4Mlrt:.---· 7 H 1 ± o \J-f t, 
!:: , r l::-5' 1:i 1) .J 0:41'!"!=:i::::1it,tc6 J:. -3 i::::, ;,;r,1vfg,'to.)l:.'.,\1-:i1.ffff;,J:.;1Jn). !l'}ff/J'l t 1 

J: r; t m~ "\~rm t o -ci&rrtT o t::::rcrn~-si- i, 
[ 0099] 

i,!Wt;~TOl:..:trfrtL..,t_:f.£:!.:.L ;{ :1:7'7'1 ), 1 2fJ-~\C)A~~t:t::·itz)Mi.fJrJ:.#iJ'kf<vJ--C, ;, 
.,t,JVr,/jllifff'!~ffi 1--.:. - -9 H l 1-".:: W:tt: ( 0 F F ) ·f -iS , 
[ 0100] 

c=. c1J ct -3 i:..:, 1 '\ -t,1i wn11.1-'ft1lJ1J t. - 5-· H 1 i' J1Jv i -0 c::. !:: -cict. 1h'Mim'.iJrJJfuitm1J1'it!lfiWJ~i= 
rciJ:;~-t .1;, t ·z:,.J)ITT'i'flcI!t9It~tN- i, c::. t tPt."t, J,.t,ivfMi&1i~I~Ft'i!t)Mi&m1Jfrfllfilt~i~:AI, c:::: 

t -c. i1H'JiJ-,:t,J[...-v')filJJ1t.i&Jt;~{_i!1!!1E(:.1*i::t1.·c' l~J'f.r} ,;j'.Jl 1 3 :7)filJJ1t!F&:Jt·t .f, i -c,1) 

1¥.rFR, ~ ;F.:1. < -4" .;:, 2:. t fP-f.:'{3 ; , 
( 0101] 

~:13 .. L:iz!:\C)~J1.BJJ-C-U.J"{;r,;t..-~u"fHff;l;1Ufl t.--:7 H l t.:·it~·feffi""9- Mlr,?i-it~Jt.BJJ Lf:'.iJ', 

ifiµl;;"f~Jj:Jt--:7 H 2 ttJ'f=ffi ·9 ;.;; .::. t-c, J's.'.f,Ji.---i£1tiJ{)li1\:/tir,U1ml.@'Ji!-\!(::::.\t :i "Cv')B-'/it'li1± 

( 0102] 

it::, J \l'•iL {,\/,Jjt;c,>illl,Jltmlf frfl]fl]U:~xi.::¥.1JJ~ Ud.t.:!::l:. 1,:t,kWftlu-'f!.Mi'Jt:- :7 H 1 J.'3 J: CF 
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/;t 1:~tiocizt: J,~J'fft -:>' H 2 ~f{'±·t 6 C)-C-·. ii'J'J'I!l'.:JJ iflti~T-::'~ -t, ◊ 
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The exemplary embodiments herein 
comprise a back to back electronic 
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(57) Abstract: The exemplary embodiments herein comprise a back to back 
electronic display assembly having a first display assembly positioned back to 
back with a second display assembly. A plenum is preferably positioned in 
between the first and second display assemblies v..ith a first gap defined 
between the plenum and the first display assembly and a second gap defined 
between the plenum and the second display assembly. A fan is preferably po -
sitioned to force air through the first and second gaps. A plenum fan may be 
used to circulate air around the plenum. Preferably, the second display as -
sembly can move relative to the first display assembly to 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] It 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 

SEC et al. v. MRI 
SEC Exhibit 1022.4952 

IPR2023-00221



r--
,......; 

0 
N 
> 
0 z 

"'1'" 
,......; 

00 
N 
,......; 

~ 
If) 

N 
If) 
,......; 

0 
N 

2 

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. 
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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. 
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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 Detail 

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 1 000 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 OLEO, LED, plasma, and any 

luminescent polymers. In these embodiments, the rear surface of the LED backlight 

would simply be the rear surface of an OLEO, 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 1 000, 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 7 40 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 7 40 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 7 40 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 Detail 

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 7 40 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 71 0 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 7 40 

so that the gasket 700 is compressed between the plenum walls (top wall 71 0, 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 7 40 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 respectfully. 

[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 

53. 

[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: 

2. 

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. 

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. 
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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. 

11. The assembly of claim 10 further comprising: 

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

12. 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 
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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. 

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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