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Perimeter Ventilation System for Electronic Display

CROSS-REFERENCE TO RELATED APPLICATIONS
[G0G1] This application claims pricrity 1o US Application No. 14/624,268 filed on

February 17, 2015 which is herein incorporated by reference in its entirety.

TECHNICAL FIELD

[6002] Embodiments of the present invention generally relate to mounting and cooling

sysiems for electronic displays.

BACKGROUND
[8003] 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, same 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
[6083a] It is an object of the present invention {o substantially overcome or al least

ameliorate one or more disadvantages of existing arrangemenis.

[6083h1 According to a first aspect of the present invention, there is provided an
slectronic display assembly comprising: an elecironic display; a housing and front
panel which sumround the electronic display; an ingestion gap for ingesting open loop
fluid positioned along a portion of a perimeter of the front panel; an exhaustion gap for
exhausting open loop fluid positioned along a portion of a perimeter of the front panel; a
channel! positicned behind the electronic display; a first gaseous pathway for open loop
fluid to travel from the ingsstion gap to the channel; a second gaseous pathway for
open loop fluid to travel from the channel to the exhaustion gap:; a fan positicned to
cause the flow of the open loop fluid; a buffer zone positioned between the ingestion

gap and the exhaustion gap; and a central septum placed within the buffer zone.

[80083c] According o another aspect of the present invention, there is also provided an
electronic display assembly comprising: an electronic display; a housing surrounding

the electronic display; an ingestion gap on the housing positioned to face an intended

AHD6(21540384_1):M8D
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observer of the electronic display; an exhaustion gap on the housing positioned to face
an intended observer of the electronic display; a channel positioned behind the
electronic display; a first side channel positioned vertically and permitting gaseocus
communication between the ingestion gap and the channel; a second side channel
positioned vertically and permitting gaseous communication between the channel and
the exhaustion gap; a fan positioned to cause open ioop fluid to flow into the ingestion
gap, through the first side channel, through the channel, through the second side
channel, and exhausting out of the exhaustion gap; a buffer zone positioned between
the ingestion gap and the exhaustion gap; and a central septum placed at the same

vertical height as the buffer zone.

[8003d] According to ancther aspect of the present invention, there is also provided an
slectronic display assembly comprising: an electronic display; a housing and front
panel which sumound the electronic display; an ingestion gap positioned above the
vertical center of the electronic display and located between the front panel and the
housing; an exhaustion gap positioned below the vertical center of the electronic
display and located between the front panel and the housing; a heat exchanger having
a first pathway for open loop fluid and a second pathway for circulating gas; a
circulating fan positioned to force circulating gas through the heat exchanger; a central
septum placed between the ingsstion gap and the exhaustion gap and near the vertical
center of the slectronic display; a fan positioned to cause the flow of open loop fluid into
the ingestion gap, through the heat exchanger, and out of the exhaustion gap; a first
side channel positioned vertically and permitling gaseous communication between the
ingestion gap and the heat exchanger; a second side channel positioned vertically and
permitting gaseous communication between the heat exchanger and the exhaustion
gap; a first side channel septum placed within the first side channel; and a second side

channel septum placed within the second side channel.

[8004] Exemplary embodiments may comprise a display assembly and a free standing
display housing. The display assembly may be mounted within the free standing
display housing. The display assembly may comprise an ingestion gap that is
positioned along the perimeter of a front panel, as well as an exhaustion gap that is
positioned along an opposing portion of the perimeter of the front panel. Afan may be
positioned to force open loop fluid into the ingestion gap, through a channel behind the

electronic display, and out of the exhaustion gap.

AHD6(21540384_1):M8D

SEC et al. v. MRI
SEC Exhibit 1022.5755
IPR2023-00221



WO 2016/133852 PCT/US2016/017973

[0005] The same Tan or an additional fan may be used {o force open loop fluid
through an optional heat exchanger as well. An additional circulating fan may be
used to circulate a closed loop Huid through the heat exchanger as well

[6006] A butler zone may be placed between the ingestion gap and the exhaustion
gap and preferably contains one or more septums which substantially limit or
prohibit the vertical flow of apen loop fluid once ingested into the housing. The
septums are generally positioned horizontally and near the vertical center of the

display assembly (although not required).

BRIEF DESCRIPTION OF THE DEAWINGS
[0007] In addition o the Teatures mentioned above, other aspects of the present

invention will be readily apparent from the following descriptions of the drawings
and exemplary embodiments, wherein like reference numerals across the several
views refer 1o identical or equivalent features, and wherein:

[0008] FIGURE 1 is a front perspective view of an exemplary embodiment of the
electronic display assembly housed in a free standing housing, and indicaling
section line A-A and Detail A,

(0009} FIGURE 2 is g front elevation view of the embodiment shown in FIG. 1 and
indicating Detail N.

[0010] FIGURE 3 is 2 detailed front elevation view of Detail N shown in FIG. 2.
[0011] FIGURE 4 is a rear perspective view of the exemplary embodiment of FIG.
1, and indicating section line B-B as well as Detail C.

[6012] FIGURE 5 is a front perspective view of Detail A shown in FIG. 1, shown
with a front panel removed.

[0013] FIGURE 6 is a rear perspective view of the exemplary embodiment shown
in FIG. 1, where a rear panel has been removed, and indicating Detail D and Detail
E.

[0014] FIGURE 7 is a top perspective section view taken along section line A-A of
FIG. 1, and indicating Detail F.

[6015] FIGURE 8 is g top plan section view of Detail F shown in FIG. 7.
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(0016} FIGURE 9 is botiom perspective section view taken along section line B-B
of FIG. 4, and indicating Detail K.

(8017} FIGURE 10 is a bottom plan section view of Detail K shown in FIG. 8, and
indicating Detail L.

[0018] FIGURE 11 is a front plan view of the exemplary embodiment shown in
FIG.1 and indicaling section tines F-F, G-G, and H-H.

[0013] FIGURE 124 is a top plan section view taken along section fine F-F of FIG,
11, and indicating Detail O and Detail P.

[6020] FIGURE 128 is a top plan sectlion view taken along section line G-G of FIG.
11, and indicating Detail Q.

[0021] FIGURE 120 is a top plan section view faken along section line H-H ¢f FIG.
11, and indicating Detail R.

[0022] FIGURE 134 is a {op plan detailed section view of Detail O in FIG. 12A.
[0023] FIGURE 138 is a top plan detailed section view of Detail G in FIG. 12B.
[0024] FIGURE 13C is a top plan detailed section view of Detail R in FIG. 12C.
(6025} FIGURE 14 is a top plan detailed section view of Detail P in FIG. 12A.
[60286] FIGURE 15 is a rear perspective view of Detail D shown in FIG. 8, shown
with the free standing display housing removed.

[0027] FIGURE 16 is a front perspective view of Detail C shown in FIG. 4 of the
rear panel, shown in isolation from the surrounding components.

[0028] FIGURE 17 is a botiom plan section view of Detaill L shown in FIG. 10,
[0029] FIGURE 18 is a rear perspective view of Detall E shown in FIG. 8, shown
with the free standing display housing removed.

[0030] FIGURE 194 is a rear perspective view of the assembly of FIG. 1, shown
with the free standing display housing removed, and indicating Detall S.

[0031] FIGURE 18B is a front perspective view of the assembly of FIG. 1, shown
with the free standing display housing and front panel removed, and indicaling
Detail T.

[6032] FIGURE 20 is a rear perspective detail view of Detall S shown in FIG. 19A.
[6033] FIGURE 21 is a front perspective detail view of Detail T shown in FIG. 18B.
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[0034] FIGURE 22 is boltom perspective section view taken along section line B-
BolFIG. 4

[6035] FIGURE 23 is a front perspective view of the assembly of FIG. 1 showing
only the rear panel, free standing display housing, and a select portion of the
display assembly in isolation from all other surrounding componenis.

[0038] FIGURE 24 is a top view of the assembly of FIG. 1, showing only the rear
panel and select portions of the display assembly in isoclation from all other
surrounding components, and indicating detail M.

(6037} FIGURE 25 is a front perspective view of Detail M shown in FIG. 23,
[G038] FIGURE 264 is a front perspective view of a septum shown with only the
free standing display housing and select poriions of the display assembly in
isclation from all other surrounding componenis.

[0039] FIGURE 288 is another front perspective view of the septum, again shown
with only the free standing display housing and select portions of the display
assembly in isclation from all other surrounding components.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT(S)

[0040] The invention is described more fully hereinafter with reference (o the

accompanying drawings, in which exemplary embodiments of the invention are
shown. This invention may, however, be embaodied 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.

(0041} 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 terme "comprises” and/or "comprising,” when used in this

4
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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, compoenents,
and/or groups therect.

[6042] Embodiments of the invention are described herein with reference 1o
iflustrations that are schematic iliustrations 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 technigues and/or
tolerances, are to be expected. Thus, embodiments of the invention should not be
construed as limited to the particular shapes of regions llustrated herein but are
to include devigtions in shapes that result, for example, from manufacturing.
[0043] Unless otherwise defined, all terms (including technical and scientific
terms) used herein have the same meaning as commonly understood by one of
crdinary skill in the art io which this invention belongs. it will be further
undersiocd that terms, such gs those defined in commonly used dictionaries,
should be interpreted as having a meaning that is consisient 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.

[0044] FIGURE 1 is an exemplary embodiment of an electronic display assembly
5 (hereinafier alsc the “assembly”). The electronic display assembly 5 comprises
g front panel 10 thal may cover the majority of the front surface of the assembly
5. The front panel 10 may be transparent and positioned in front of an elecironic
display 70, which is preferably secured behind the front panel 10. In exemplary
embodiments, the front panel 10 is a fouch screen. A perimeter wall 55 may
surround the front panet 10.

[0045] A free standing display housing 15 may surround the assembly 5 and may
be configured to permit affixing the assembly 5 to the ground. In exemplary
embodiments the free standing display housing 15 may be flag shaped. In still
other embodiments, the free standing display housing 15 may be sized and
configured o be integrated into a bus shelter.
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[00486] The free standing display housing 15 may comprise a post 20, an upper
beam 25, and a base 30. In exemplary embodiments, the base 30 may comprise
select aperiures 35, such as circular holes, that permit a fastener, such as a boli,
to pass through and thereby affix the base 30 io the ground. The number and
location of the apertures 35 shown are merely an example. A bottom portion of
post 20 may be buried to aflix the free standing display fo the ground. In some
embodiments, this may be accomplished by burring said bottom portion of post
20 in concrete. The free standing display housing 15 and related components may
be comprised of a metal, such as stainless steel or aluminum.

[6047] The upper beam 25 may further comprise a secondary display 40 that
covers a majority of one side of the upper beam 25. In exemplary embodiments
this secondary display 40 is a liquid crystal display (LCD). In other embodiments,
the secondary display 40 may be a stalic display comprising an illumination
device, such as g backlight, and a cavity {0 accommodate g stalic display, such
as a poster.

[6048] A pair of elongate members 50 may exiend from the top of the post 20. The
elongate members 50 may be configured to further secure the free standing
display housing 15, and thereby the assembly 5, in place. Any number and shape
of elongate members 50 is contemplated. In exemplary embodiments, these
elongate members 50 may be sized and configured to be integrated with a bus
shelier.

[6048] As discussed in greater detail in the subsequent figures, the assembly 5
may further comprise a gap 45 between the perimeter wall 55 and the front panel
10 configured 1o permit the flow of a fluid, such as ambient air, in and out of the
assembly 5. In exemplary embodiments, the assembly 5 may be configured such
that the upper half of the assembly 5 permits the infake of a fluid, while the lower
hali of the assembly 5 permits the exhaust of sald fluid, as illustraied by the flow
lings. This is only an example as other embodiments may be configured such that
the upper half of the assembly 5 permits the exhaust of a fluid, while the lower half
of the assembly 5 permits the intake of said fluid.
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[0050] FIGURE 2 and FEGURE 3 illustrates the gap 45, further indicated by the
cross hatched area which has been enlarged in order to show the detail, extends
along the perimeter of the assembly 5. The gap 45 may further comprise a bulfer
zone 46. The buffer zone 46 may be an area, preterably between the ingestion
and exhaust portions of the gap 45 that does not permit the flow of external air. In
other embodiments, the buffer zone 46 may substantially limit the flow of external
air. In an exemplary embodiment, the gap 45 is positioned around the perimeter
of the front panel 10 but is not found within the buffer zones 46. In an exemplary
embodiment, the bufier zones 46 are located near the vetdical centerline of the
display assembly 5 and typically there is a first buffer zone on the right hand side
of the assembly with a second buffer zone on the left hand side of the assembly.
[0051} In FIGURE 4 the assembly & may further comprise a rear panel 60 that
covers a majority of the rear surface of assembly 5. A rear perimeter wall 54 may
surround the sides of rear panel 80. In exemplary embodiments, the rear
perimeter wall 54 may be substantially the same as the perimeter wall 55, The
upper beam 25 may further comprise a tertiary display 41 thal may confain a
backlight and graphic, similar to the secondary display 40. An illumination unit,
such as a backlight, may be placed behind the rear panel 60. A cavity may be
located behind the rear surface of rear panel 60 and may be configured 1o
accommodate a static display, such as a poster, placed within or behind the rear
panel 60. In aliernate embodiments, an electronic display assembly (such as an
LCD) may be placed behind the rear panel 60.

[6052] As discussed in greater detail in the subsequent figures, similarly to FIG. 1
the assembly 5 may further comprise g rear gap 44 between the rear perimeter
wall 54 and the rear panel 80 configured to permit the flow of a fluid, such as
ambient air, in and oul of the assembly 5. In exemplary embodimenis, the
assembly 5 may be configured such that the upper half of the assembly & permiis
the intake of a fluid, while the lower half of the assembly & permiis the exhaust of
said fluid, as illustraied by the flow lines (but this could be reversed).
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(0053} In exemplary embodiments of the present invention, ingestion and
exhaustion of open loop fluid 400 may not take place along select portions of the
rear gap 44, such as the upper and lower edges. in other embodiments, ingestion
and exhaustion of open loop Huid 400 may take place along the entirety of rear
gap 44, with the possible exception of the buffer zones 46.

[0054] FIGURE 5 illustrates the front panel 10 removed, revealing that the
electronic display 70 which may be affixed behind front panel 10 and within
perimeter wall 55. The assembly 5 may further comprise g series of intake
apertures 85 located above the electronic display 70, between the display 70 and
the secondary display 40. The illustrated intake apertures 65 are merely
exemplary, any number and shape of intake apertures 65 is contemplated. The
intake apertures 65 may be configured to facilitate the ingestion of a fiuid, such as
ambient air, into an open loop that flows behind the electronic display 70. A pair
of side interior channels 21 and 22 may run the majority of the length of each side
of the electronic display 70.

[6055] FIGURE 6 illustrates the rear panel 80 removed, revealing an interior rear
panel 80 secured behind the rear panel 60. The interior rear panel 80 may cover
a majority of the rear surface of the assembly 5. The assembly may contain a
series of rear intake apertures 75 located above the interior rear panel 80 and
sometimes within rear perimeter wall 54, The illustrated rear intake aperiures 75
are merely exemplary, any number and shape of said apertures 785 is
contemplated. As will be explained in greater detail in subsequent figures, the
aperiures 75 may be configured to facilitate the ingestion of the open loop fluid.
[0058] Similarly, the assembly 5 may further comprise a series of rear exhaust
apertures 85 located below the interior rear panet 80 and sometimes within rear
perimeter wall b4, The iHlustrated rear exhaust apertures 85 are merely exemplary,
any number and shape of rear exhaust apertures 85 is contemplated. As will be
explained in greater detail in subsequent figures, the rear exhaus! apertures 85
may be configured to facilitate the exhaust of the open loop fluid. Optional fans
81 may be affixed behind interior rear panel 80 and above rear exhaust apertures
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85. The fans 81 may be configured to control the flow of the open loop fluid. Any
number of fans 81 is contemplaied. In other embodiments, the fans 81 may be
located at any number of locations along the open loop flow path, or any position
between the intake 75 and exhaust apertures 85.

[8057) FIGURE 7 and FIGURE 8 Hustrale the lower half of the assembly 5 and
free standing display housing 15. A side beam 20 may be located on the opposite
side of post 20 and may run a majority of the length of the assembly 5. The side
beam 90 may be comprised of a metal and be configured to provide structural
support and rigidity 1o the assembly 5. An electronics cavity 16 may be placed
within the interior of the assembly 5. An optional heat exchanger 100 may be
affixed within or near the electronics cavity 18. In exemplary embodimenis the
heat exchanger 100 may be a cross flow heat exchanger, but other types of heat
exchangers can be used, especially counter flow heat exchangers and others. A
series of electronic components 105 may also be affixed within the elecironics
cavity 16. As will be explained in greater detail in subseguent figures, open loop
fluid 400, such as an exiernal air, may circulate through the heat exchanger 100
Clozed loop fluid, such as a circulating gas 700 may circulate through the
electronics cavity, as well as over and through electronic components 105, and
through heat exchanger 100.

[0058] As will be explained in greater detail in subsequent figures, in this
embodiment open loop fluid 400 may exhaust the assembly 5 via gap 45 and
optional rear gap 44. As indicated by the flow lines, open loop fluid may follow a
zigzag path from a right side channel 19, out of the assembly 5. Alternatively,
other route shapes may be utilized and are expressly contemplated.

[0059] When using a liquid crystal display as the electronic display 70, a backlight
106 may be placed behind the electronic display 70 and is preferably a direct lit
LED backlight, but other illumination sources can be used with the exemplary
embodiments. A plaie 104 or other substantially planar object may be placed
behind the backlight 106 in order {0 create a channel 102 for accepiing open loop
fluid 400. Preferably, the channel 102 is sealed to prevent open loop fluid 400
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from entering other portions of the display assembly, specifically the elecironics
compartment 16.

(G060} FIGURE 9 and FIGURE 10 itlustrate the upper half of assembly 5 and free
standing display housing 15, which are similar o the lower half as shown in FIG.
7 and FIG. 8, respectively, with the exception of a pair of optional stiffeners 110.
The optional stiffeners 110 will be explained in greater detail in subsequent
figures. As will be explained in greater detail in subsequent figures, in this
embodiment open loop fluid 400 may enter the assembly 5 via gap 45 and optional
rear gap 44. As indicated by the flow lines, open loop fluid 400 may follow 2
zigzag path to the right side channel 19. Alternatively, other route shapes may be
utilized and are expressly contemplated.

[0061] FIGURE 11 is a front plan view of the assembly of FIG. 1 and indicates
section lines F-F, G-G, and H-H.

[0062] FIGURE 12A and FIGURE 128 illustrates, as will be explained in greater
detail in subsequent figures, a pair of channel septums 130 and a central septum
140 are preferably positioned substantially horizontally and near the vertical
centerline of the assembly 5, although embodiments could also place them near
the top or bottom of the assembly 5, away from the vertical centerline.

[8G63] In this embodiment, Figure 12A shows the area of the gap 45 (and optional
rear gap 44) that is designated as the intake of the open loop fiuid 400C.

[0064] Also shown in these figures, as well as Figure 12C is the fan 81, which is
positioned 1o cause the flow of open loop fluid 400 into the portion of gap 45 (and
optional rear gap 44) that is generally used as in intake for ambient air (filtered or
unfiftered), down the left side interior channel 21 {intake channel}, across/through
channel 102, down the right side interior channel 22, and exhausting out of the
portion of the gap 45 (and optional rear gap 44) that is used as an exhaust for the
fluid 400. it should be noted that the left and right side interior channels 21 and
22 are optional as an alternative embodiment would include the following path for
open loop fluid 400: into the portion of gap 45 (and optional rear gap 44) that is
generally used as in intake for ambient air {filtered or unfiltered), across/through
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channel 102, and exhausting out of the portion of the gap 45 {(and optional rear
gap 44) that is used as an exhaust for the fluid 400.

(8065} FIGURE 12C is a top seclional view taken along section line H-H of FIG.
11 and indicates Detail R, In this embodiment, this figure shows the area of the
gap 45 (and opticnal rear gap 44) that is designated as the exhaust of the open
loop fluid 400.

(0066} FIGURE 134 illustrates the ingestion of open toop fluid 400 via rear gap 44,
The open loop fiuid 400 may pass through an optional door stifiener 115 via
aperiure 122.

[GO67] FIGURE 138 illustrates an exemplary embodiment of the assembily within
the region of the optional buffer zone 46. In this embodiment, buffer zone 46 may
comprise essentially an area at, near, or within the gap 45 (and optional rear gap
44 that contains one or more fluid-blocking plugs which are placed along the path
of open loop fluid 400 so that it may not pass through in any substantial amount.
In exemplary embodiments, the buffer zone 46 would conitain the channel
septums 130 along with the central septum 140, but some embodiments would
utilize only the channel septum 130 (if the embodiment does not permit fluid 400
to flow through the door stiffeners). In some embodiments, rather than placing
the channel septums 130 within the right and left side channels 18 and 19, the
buffer zone 46 may contain a plug that is positioned near or at the end of the gap
44. Generally speaking, the buffer zone is horizontal and is placed near the
vertical centerline of the assembly 5, although it could be placed near the top or
bottom of the assembly 5.

[G068] 1t is notable that the buffer zone 46 should exist on both laieral sides of the
assembly 5, as well as both on the front and rear of the assembly 5 {if using the
rear gap 44) such that the buffer zone 46 blocks a portion of the front gap 45 (and
the rear gap 44) on both the right and left sides of the assembly 5.

[0069] FIGURE 13C illustrates the exhaustion of open loop fluid 400 via rear gap
44. The open loop fluid 400 may pass through a door stiffener 115 via aperture
122.
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[0070] It should be noted that although Figures 13A-13C illusiraie the rear gap 44,
in an exemplary embodiment the front gap 45 has a similar orientation as to the
rear gap 44. 1 has not been shown here as it would be substantially duplicative.
[6071] FIGURE 14 illustrates the combined areas of the gap 45 and the rear gap
44 as indicated by the cross hatched area.  In exemplary embodiments, outside
of the bufter zone 46, the cross hatched area allows the flow of open loop fiuid
400 either into or out of the gap 45 (and the optional rear gap 44).

[0072] FIGURE 15 Hllustrates the assembly 5 in isolation from the free standing
display housing 15. A door stiffener 120 may be affixed immediately behind the
front panel 10, In some embodiments, the door stiffener 120 may be affixed o a
rear surface of the front panel 16. The door stiffener 120 may run substantially
the perimeter of the front panel 10. The door stiffener 120 may be comprised of
a metallic or other material suitably rigid to provide structural rigidity and strength
o the ggsembly 5. The door stiffener 120 may comprise a series of apertures 125
that permit the flow of open loop fluid 400, The ilustrated door stiffener apertures
125 are merely exemplary. Any number and shape of aperiures 125 are
contemplated.

(6073} FIGURE 16 illustrates the rear panel 60 in isolation. In exemplary
embodiments, rear door stiffeners 115 may be affixed around the perimeter edges
of the rear panel 60, thereby framing rear panel 60. A door cavity 17 may be
defined by the space between the rear panel 60, the interior surfaces of rear door
stiffeners 115, and the interior rear panel 80 {(not shown in the current figure}.
Open loop fluid 400 ingested via the rear gap 44 may be considered open loop
fluid 400b once it travels through the rear door stiffeners 115 via agperiures 122
into the door cavity 17. The illustrated apertures 122 are merely exemplary, any
number and shape of aperiures is coniempiated. Optional stiffeners 110 in the
form of elongate members may exiend substantially the length of the rear pansl
60. The opticnal stiffeners 110 may be comprised of a metal, 3 polymer, or other
material suitably rigid to provide structural rigidity and strength to the rear panel
60. The optional siiffeners 110 may comprise a series of aperfures 135 that
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facilitate open loop fluid 400b to flow through the optional stiffeners 110. The
ilustrated optional stiffeners 110 and the apertures 135 are merely exemplary,
any number and shape of the optional stiffeners 110 and the apertures 135 is
contemplated.

[0074] The portion of the open loop fluid 400 traveling in the door cavity 17 is
referred to as open loop fHuid 400b.  As shown, open loop Huid 400b may pass
behind the interior panel 80 and be ingested via the intake apertures 75 in order
o be directed towards the channel 102. In an exemplary embodiment, the fluid
400b would flow through intake apertures 75 and be directed into left side channel
18, which distribuies the fluid 400b across the channel 102, and exhausied out of
right side channel 19.

[0075) FIGURE 17 lllustrates, via flow lines, the circulation of open loop fluid 400a
through the front and rear of assembly 5. Open loop fluid may be ingested via the
gap 45, travel through the door stiffener 120 via the aperiures 125 and travel
vertically through the right side channel 19 sometimes defined in part by the right
side interior channel 22 and side beam 90. Similarly, the open loop fluid 400a may
be ingested via the rear gap 44, travel through the door stiffener 115 via the
apertures 122, through optional stiffeners 110 via aperture 135, and enter the right
side channel 19. On the opposite side of the assembly 5, a similar route may be
taken whereby the open loop fluid ultimately enters a left side channel 18
sometimes defined in pari by the lefi side interior channel 21 and post 20.

[0076] A substantially identical flow path in reverse may be taken for exhaustion
of the open ioop fluid at on the opposite end of the assembly 5. Again, in
exemplary embodiments, ingestion takes place in the upper half or assembly 5
and exhaustion akes place in the lower half of assembly 5. In other embodiments,
ingestion takes place in the lower half and exhaustion in the upper half of the
assembly 5. In still other embodiments, ingestion may take place on the right side
while exhaustion takes place on the left side with the buffer zone 46 placed at the
top and bottom edges of the assembly 1o prevent cross inhalation of the two flow
paths.
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[0077] FIGURE 18 illustrates an exemplary Hlow path for the open loop fluid 400
after being ingested via the gap 45 and the rear gap 44. The open loop fluid 400
which is ingested via the rear gap 44 may travel along the door cavity 17 between
the optional door stiffeners 110 and can be referred to as the open loop fluid 400b.
The open loop fluid 400b may then travel vertically along the rear interior panel
80 and be ingested via the rear intake apertures 75. Other portion of open loop
fluid 400 may travel along the left side channel 18 and the right side channel 19
and be referred to as the open loop fluid 400a. After traveling vertically through
the side channels 18 and 12, the open loop fluid 400a may travel over the top of
said channels and be ingested via the intake apertures 75. Similarly, the open
loop fluid 400 may be ingested vig the gap 45, travel through the door stiffener
apertures 125 below front panel 10, and be ingested via the intake apertures 65.
[0078] FIGURE 184 illustrates a rear perspective view of the assembly of FIG. 1
shown in isolation from the free standing display 15 and indicating Detail .
[0079] FIGURE 198 illustrates a front perspective view of the assembly of FIG. 1
shown in isolation from the free standing display 15 and indicating Detail T.
[0080] FIGURE 20 illustrates that the portion of open loop fluid 400 traveling in the
right side channel 19 is referred 10 as open loop fluid 400a. The open loop fluid
400a may travel inside the right side channel 19, over the top of the right side
interior channel 22, and into the intakes aperiures 75.

[0081] FIGURE 21, similar to FIG. 20 but shown from a front perspective,
iflustrates that the portion of open loop fiuid 400 traveling in the left side channel
18 is referred 1o as open loop fluid 400a. The open loop fluid 400a may travel
inside the ieft side channel 18, over the top of the leff side interior channel 21, and
into the intakes apertures 65.

[0082] FIGURE 22 is bottom perspsctive section view taken along section line B-
B of FIG. 4. Once the open loop fluid 400a/400b is ingested via the various intake
aperiures 75 and 65, it is combined and then gpportioned between a first portion
of open loop fluid 400 which travels through the open loop gas pathways of the
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heat exchanger 100, and a second portion of open loop fluid 400 which is directed
through the channel 102.

(8083} One or more circulating fans 32 are used to force circulating gas 700 across
the electronic components and through the closed loop gas pathways of the heat
exchanger 100, as well as beltween the electronic display 70 and the front panel
10, forming a closed Ioop. In this embodiment, the circulating gas 700 passes
through the opening within the pass through gasket 200 while the open loop fluid
400 travels around the pass through gasket, substantially ensuring that the open
loop fluid 400 and circulating gas 700 do not mix. This design can be flipped
however, where , the circulating gas 700 travels around the pass through gasket
200 while the exiernal air 400 travels through the pass through gasket 200.
[0084] A portion of the flow of open loop fluid 400 is shown traversing the left side
interior channel 21 and passing by the cross through gasket 200 in order {o enter
the channel 102 that runs behind the electronic display 70 (here behind the
backiight 108). The channel102 is preferably defined as the space between the
rear surface of the electronic display 70 {(here behind the backlight 108) and a
plate 104. A preferably corrugated and preferably continuous heat sink is ideally
placed within the channel in order to facilitate the conductive transfer of heat from
the electronic display 101 to the continuous heat sink, to be removed by
convection with the open lcop fluid 400.

[G085] The heat exchanger 100 preferably contains g plurality of layers that define
channels that contains either circulating gas 700 or open loop fluid 400
Preferably, the circulating gas 700 is not permitted to mix with the open loop fluid
400.

{0088} The flow of open loop fiuid 400 travels through the channel 102 and again
passes around the pass through gasket 200 1o enter the left side interior channel
22, eventually being directed out of the portions of the gap 45 (and the optional
rear gap 44) which have been designated for exhaustion of the fluid 400. In this
embodiment, the circulating gas 700 is shown exiting the heat exchanger 100 and
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passing through the opening within the pass through gasket 200 and then
between the slectronic display 70 and the front panel 10.

[6087] In a preferred embodiment, the heat exchanger 100 would be a cross-flow
heat exchanger. However, many types of heat exchangers are known and can
be used with any of the embodiments herein. The heat exchanger 100 may be a
cross-flow, parallel flow, or counter-flow heat exchanger. In an exemplary
embodiment, the heat exchanger 100 would be comprised of a plurality of stacked
layers of thin plates. The plaies may have a corrugated, honeycomb, or tubular
design, where a plurality of channels/pathways/tubes travel down the plate length-
wise. The plates may be stacked such that the directions of the pathways are
alternated with each adjacent plate, so thal each plate’s pathways are
substantially perpendicular to the pathways of the adjacent plates. Thus, external
air or circulating gas may enter an exemplary heat exchanger only through plates
whose channels or pathways travel paraliel to the path of the gas. Because the
plates are alternated, the circulating gas and open loop fluid may travel in plates
which are adjacent to one another and heal may be transferred between the two
gases without mixing the gases themselves (if the heat exchanger is adequately
sealed, which is preferagble).

[0088] In an slternative design for a heat exchanger, an open channel may be
placed in between a pair of corrugated, honeycomb, or fubular plates. The open
channel may travel in a direction which is perpendicular o the pathways of the
adjacent plates. This open channel may be created by running two strips of
material or tape {esp. very high bond (VHB) tape) between two opposite edges of
the plates in a direction thatl is perpendicular to the direction of the pathways in
the adjacent plates. Thus, gas entering the heat exchanger in a first direction may
travel through the open channel (paraliel to the strips or tape). Gas which is
entering in a second direction (substantially perpendicular to the first direction)
would travel through the pathways of the adiacent plates).

[6088] Other types of cross-fiow heat exchangers could inciude a plurality of tubes
which contain the first gas and travel perpendicular [o the path of the second gas.
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As the second gas flows over the tubes containing the first gas, heatis exchanged
between the two gases. Obviously, there are many types of cross-flow heat
exchangers and any type would work with the embodiments herein.

(60801 An exemplary heat exchanger may have plates where the sidewalls have
a relatively low thermal resistance so that heat can easily be exchanged between
the two gases. A number of materials can be used to create the heat exchanger.
Preferably, the material used should be corrosion resistant, rot resistant, light
weight, and inexpensive. Metals are typically used for heat exchangers because
of their high thermal conductivity and would work with these embodiments.
However, it has been discovered that plastics and composites can also satisfy the
thermal conditions for electronic displays. An exemplary embodiment would
utilize polypropylens as the material for constructing the plates for the heat
gxchanger. lt has been found that although polypropylene may seem iike a poor
thermal conductor, the large amount of surface areg relalive 1o g small sidewall
thickness, results in an overall thermal resistance that is low. Thus, an exemplary
heat exchanger would be made of plastic and would thus produce a display
assembly that is thin and lightweight. Specifically, corrugated plastic may be used
for each plate layer where they are stacked together in glternating fashion {(i.e.
each adjacent plate has channels which travel in a direction perpendicular to the
surrounding plates).

[0091] In an exemplary embodiment, the electronic display 70 would be a direct
LED backlit LCD where the LED backlight would contain a plurality of LEDs
mounted on a thermally conductive substrate {preferably a metal core PCB). The
rear surface of the LED backlight would preferably contain a thermally conductive
plate which may be in conductive thermal communication with the channel 102.
[00982] The circulating gas 700 and open loop fluid 400 can be any number of
gaseous matters. In some embodiments, air may be used as the gas for all.
Preferably, because the circulaling gas 700 travels in front of the electronic display
70 it should be substantially clear, so that it will not affect the appearance of the
image 1o a viewer. The circulating gas 700 should also preferably be substantially
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free of contaminates and/or particulate (ex. dust, dirt, pollen, water vapor, smoke,
etc.} in order to prevent an adverse effect on the image quality and/or damage to
the internal elecironic components. Generally speaking, exempiary embodiments
would utilize ambient air as the open loop fluid 400.

[0083] The cooling system may run continuously.  However, if desired,
temperature sensing devices may be incorporated within the elecironic display o
detect when temperatures have reached a predetermined threshold value. In
such a case, the various cooling fans may be selectively engaged when the
temperature in the display reaches a predetermined value. Predetermined
thresholds may be selected and the system may be configured to advantageously
keep the display within an acceptable temperature range. Typical thermostat
assemblies can be used to accomplish this task. Thermocouples may be used as
the femperaiure sensing devices.

[0094] FIGURES 23 through 25 illustrate a central septum 140 which is preferably
positioned substantially horizontally and near the vertical centerline of the
assembly 5, although embodiments could also place them near the {op or bottom
of the assembly 5, away from the vertical centerline that exiends along
subsiantiglly the midiine of the front surface of the rear panel 60. A right channel
septum 130 exiends substantially along the midiine of the right side interior edge
of the free standing display housing 15 such that it is generally aligned with the
central septum 140. Similarly, 2 left channel septum 130 may be affixed on the
left side interior edge of the assembly 5 such that it is aligned with the central
septurm 140.

[0085] The central septum 140, the right channel sepium 130, and the left channel
septum 130 {(hereinafter coliectively the “horizontal partition™) may be contigured
o substantially divide the door cavity 17 info an upper and lower half. The
horizontal partition may be configured such that it creaies a substantially air-tight
seal between the upper and lower halves of the door cavity 17. Oplicnally, the
horizontal partiion may further comprise an expandable material, such as
polyurethane foam, utilized in conjunction with the horizontal partition to provide
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the airtight seal between the upper and lower halves. In exemplary embodiments
the central septum 140 may be comprised of a sutficiently flexible material, such
as a polymer, to create an airtight seal in the door cavity 17. in alternate
embodiments, the central septum 140 may be comprised of a rigid material. In
exemplary embodiments, the right channel septum 130 and the left channel
septum 130 may be rigid.

[0096] In an exemplary embodiment, the open loop fluid 400 may be ingested via
the gap 45 (and optional rear gap 44) in the upper half of the assembly 5. Said
open loop Huid 400a may travel along the right side channel 19 untit a portion of
said Huid reaches the right channel sepium 130 and is prevented from traveling
beyond. Similarly, the open loop fluid 400a may travel along the left side channel
18 until a portion of said fluid reaches the left side channel sepium 130. Said
portions of the open loop fluid may be forced 1o return vertically in the opposite
direction and circulate through the upper half of right side channe! 19 and the left
side channel 18, respectively, until eventually being ingesied via the intake
apertures 65 and 75, as discussed in the previous figures.

[6087] In a similar fashion, open loop fluid 400b which travels along the door cavity
17 may travel vertically until g portion of said fluid 400b reaches central septum
140 and is prevented from traveling bevond. In this way, fluid 400b which has
been ingested {but has not traveled through the heat exchanger 100 or the
channel 102) cannot mix with the fluid 400b which has travelled through the heat
exchanger 100 or the channel 102 and needs 1o be exhausted out of the gap 45
{and optional rear gap 44).

[0088] As also discussed in the previous figures, the open loop fluid 400 may
circulate through the optional heat exchanger 100 until eventually being
exhausied via the exhaust apertures 85. The open loop fluid 400 may then
eventually return 1o the right side channel 19 or the left side channel 18 and travel
vertically therein. The right channel septum 130 and the left channel septum 130,
respectively, may prevent said open loop tluid from traveling beyond the midline
of assembly 5 and thereby prevent the open loop fluid from each half of the
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assembly 5 from becoming mixed. That is, open loop fluid not vet ingested via
the intake apertures 65 and 75 may not be mixed with open loop fluid already
ingested via said intake aperiures 65 and 75. The open loop fluid encountering
the right side septum 130 and the lelt side septum 130, respectively, may be
forced to return vertically in the opposite direction until eveniually being exhausted
fram the assembly 5 via the gap 45 (and optional rear gap 44).

[0029] FIGURE 264 and FIGURE 26B iliustrate exemplary embodiments of the
channel septums 130. In such embodiments, a portion of the channel septums
141 may be adjustable such that (if desired} a portion of the open loop fiuid 4002
may be permitied to pass by the channel septums 130, thereby permitting a limited
amount of mixing between the ingestion and exhaustion open loop fluids. In such
embodiments, a second portion of the channel septums 142 may be static, such
that they may not be adjusted and provide a substantially air-tight seal such that
ingestion and exhaustion open locp fluide may not be mixed. In cther
embodiments, the entirety of the channel septums 130 may be adjustable. In still
other embodiments, the entirety of the channel septums 130 may be static.
[G0100] It is to be undersiood that the spirit and scope of the disclosed
embodiments provides for the cooling of many types of displays. By way of
example and not by way of imitation, embodiments may be used in conjunction
with any of the following electronic image assemblies: LCD (all typas), light
emitting diode (LED), organic light emitling diode (OLED), field emitling display
(FED)Y, light emitting polymer (LEP), organic electro luminescence (OEL), plasma
displays, and any other thin panel electronic image assembly. Furthermore,
embodiments may be used with displays of other types including those not yet
discovered. In particular, it is contemplated that the system may be well suited
for use with full color, flat panel OLED displays. Exemplary embodiments may
also utilize large (85 inches or more) LED backlit, high definition liquid crystal
displays (LCD). While the embodiments described herein are well suited for
outdoor environmenis, they may also be appropriate for indoor applications {(e.g.,
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factory/industrial environments, spas, locker rooms) where thermal stability of the
display may be at rigsk.

(80101} As is well known in the art, electronic displays can be oriented in a portrait
manner or landscape manner and either can be used with the embodiments
herein.

[00102] it should also be noted that the variety of cooling loops that are shown in
the figures may be shown in a horizeontal or vertical arrangement but it is clearly
contemplated that this can be reversed or changed depending on the particular
embodiment. Thus, the open Ioop may run horizontally or vertically and in a
clockwise or counter-clockwise direction. Further, the open loop may also be
horizontal or vertical and can run left to right, right 1o left, and top o botiom, or
bottom to top.

[00103] Having shown and described a preferred embodiment of the invention,
those skilled in the art will realize that many variations and maodifications 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. itis the intention, therefore, 1o limit the invention
only as indicated by the scope of the claims.
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CLAIMS

1. An eleclronic display assembly comprising:

an electronic display;

a housing and front panel which surround the electronic display;

an ingestion gap for ingesting open loop fluid positioned along a portion of a
perimeter of the front panel;

an exhaustion gap for exhausting open loop fluid positioned along a portion of a
perimeter of the front panel;

a channel positioned behind the elecironic display;

a first gaseous pathway for open loop fluid to travel from the ingestion gap o the
channel;

a second gaseous pathway for open loop fluid to ravel from the channel to the
exhaustion gap;

a fan positioned to cause the flow of the open loop fluid;

a buffer zone positioned between the ingestion gap and the exhaustion gap; and

a central septum placed within the buffer zone.

2. The electronic display assembily of claim 1 wherein:

the ingestion gap permits the ingestion of ambient air into the housing.

3. The electronic display assembly of claim 1 further comprising:

a first side channel positioned vertically and forming at least a portion of the first
gaseous pathway; and

a second side channel positioned vertically and forming at least a portion of the

second gaseous pathway.

4.  The electronic display assembly of claim 3 further comprising:

a channel septum placed within the first side channel.

5. The electronic display assembly of claim 4 wherein:

the channel septum substantiailly prevents the vertical flow of open loop fluid.

8. The electronic display assembly of claim 1 whersin:
the ingestion gap and the exhaustion gap face an intended cbserver of the

electronic dispiay.
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7. An electronic display assembly comprising:

an electronic display;

a housing surrounding the electronic display;

an ingestion gap on the housing positioned to face an intended observer of the
slectronic display;

an exhaustion gap on the housing positioned o face an intended observer of the
electronic display;

a channel positioned behind the electronic display;

a first side channel positioned vertically and permitting gaseous communication
between the ingestion gap and the channel;

a second side channel positioned vertically and permitting gaseous
communication between the channel and the exhaustion gap;

a fan positioned 1o cause open loop fluid to flow into the ingestion gap, through the
first side channel, through the channel, through the second side channel, and
exhausting out of the exhaustion gap;

a buffer zone positioned between the ingestion gap and the exhaustion gap; and

a central septum placed at the same vertical height as the buffer zone.

8. The electronic display assembly of claim 7 further comprising:

a channel septum placed within the first side channel.

9. The electronic display assembly of claim 7 further comprising:

a heat exchanger having a first pathway for open loop fluid and a second pathway
for circulating gas; and

a circulating fan positioned 1o force circulating gas through the heat exchanger.

10. The electronic display assembily of claim 7 wherein:
the channel is defined by the space between an LED backlight and a plate.

11. The electronic display assembly of claim 7 wherein:
the ingestion gap is positioned on a first vertical half of the assembly, while the

exhaustion gap is positioned on the opposing vertical half of the assembly.

12. The electronic display assembly of claim 7 further comprising:
a door cavity behind the electronic display which accepts open loop fluid from the

first side channel and directs it towards the channel behind the electronic display.
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13.  An elecironic display assembly comprising:

an electronic display;

a housing and front panel which surround the electronic display;

an ingestion gap positioned above the vertical center of the electronic display and
located between the front panel and the housing;

an exhaustion gap positioned below the vertical center of the electronic display
and located between the front panel and the housing;

g heat exchanger having a first pathway for open loop fluid and a second pathway
for circulating gas;

a circulating fan positioned to force circulating gas through the heat exchanger;

a central septum placed between the ingestion gap and the exhaustion gap and
near the vertical center of the electronic display;

a fan positioned 1o cause the flow of open loop Hluid into the ingestion gap, through
the heat exchanger, and out of the exhaustion gap;

a first side channel positioned vertically and permitling gaseous communication
between the ingestion gap and the heat exchanger;

a second side channel positioned vertically and permitting gaseous
communication between the heat exchanger and the exhaustion gap;

g first side channel septum placed within the first side channel; and

a second side channel septum placed within the second side channel.

14. The electronic display assembly of claim 13 wherein:
the first and second side channel septums substantially block the vertical flow of

open loop fluid.

MANUFACTURING RESOURCES INTERNATIONAL, INC,
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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Hybrid Rear Cover and Mounting Bracket for Electronic Display

Inventors: William Dunn, Marcos Diaz, Kyle Azevedo

Cross-Reference {o Helated Applications

[0001Y  This application claims priority to co-pending US Application No. 61/851,344

fited on March 11, 2014 and is herein incorporated by reference in its entirety.

Technical Field

[0002] Embodiments generally relate to systems and methods for instaliing and

cooling electronic displays.

Backaround of the Art

[0003] Electronic displays are sometimes used in outdoor environments or other
areas where the surrounding temperalures may be high or there may be other sources
of heal 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 1o premature failures. Further, it is now
desirable to provide an improved system for instailing large electronic displays in public

area.
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Summary of the Exemplary Embodimeanis

{08047 A system and method for mounting an electronic display is disclosed herein. A
rear cover mounting bracket may contain a rear plate and a sidewall which surrounds a
perimeter of the plate. A pluraiity of mounting hcles may be placed within the plate to
aliow fastening the rear plate o a vertical surface. An electronic display assembly
maodule may contain a thermal plate where the atiachment of the rear cover mounting
bracket to the module creates a plenum which can house one or more electronic
components. In a preferred embodiment, the rear plate contains a pair of hooks and the
module coniains a pair of corregponding cylinders which can be engaged with the hooks
s that the module can hang from the hooks.

{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

Hustrated in the accompanying drawings.

Brief Description of the Drawings

{0008} A betler undersianding of an exemplary embodimeni will be obtained from g
reading of the following detalled description and the accompanying drawings wherein
identical reference characters refer to identical parts and in which:

{00077 FIGURE 1 is a rear perspective view of an exemplary electronic display
assembly module showing Detail A,

[0008] FIGURE 2 is a detailed rear perspective view of Detail A shown in Figure 1.
[0009] FIGURE 3 is a front perspective view of an exemplary hybrid rear cover and

mounting bracket, once fastened to a vertical surface and connected o service wiring.

o
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[00101 FIGURE 4 is a detailed front perspective view of Detail B shown in Figure 3.
[0811] FIGURE 5 is a detailed front perspective view of Detail C shown in Figure 3.
[0012] FIGURE 6 is a front perspective view of the exemplary method for attaching
the electronic display assembly module 1o the hybrid rear cover and mounting bracket.
[0G13] FIGURE 7 iz a front elevation view of the hybrid rear cover and mounting
bracket once assembled with the elecironic display assembly module and indicating the
section line A-A.

[0014] FIGURE 8 is a partial section view iaken along the seclion line A-A and
showing the top portion of the assembly.

[0018] FIGURE 9 is a partial section view iaken along the section line A-A and

showing the bottom portion of the assembly.

Deiailed Description

[0016] 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 o 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.

{00171 The terminology used herein is for the purpose of describing particular

embodiments only and is not intended 1o be limiting of the invention. As used herein, the

(8
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singular forms "a”", "an" and "the" are intended to inciude the plural forms as well, unless
the context clearly indicates otherwise. It will be further understood that the terms
‘comprises” andior ‘comprising,” when used in this specification, specify the
presence ¢f stated features, integers, steps, operations, glements, and/ or components,
but do not preclude the presence or addition of one or more other features, infegers,

steps, operations, elements, components, and/or groups therecf,

{00181 Embodiments of the invention are described herein with reference
illustrations that are schematic iliustrations of idealized embodiments (and infermediate
structures) of the invention. As such, variations from the shapes of the illustrations as a
result, for example, of manufacturing technigues and/or tolerances, are o be expected.
Thus, embodimenis of the invention should not be construed as limited o the particular

shapes of regions illusirated herein but are to include deviations in shapes that result,

for example, from manufacturing.

[0618] Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commenly undersiood by one of ordinary skill in
the art to which this invention belongs. i 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.

[0020] FIGURE 1 is a rear perspective view of an exemplary electronic display
assembly module 500 showing Detail A, A thermal mounting sheet 81 is placed behind

the electronic display and contains a plurality of electrical assemblies 40 which may

SEC et al. v. MRI
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3
include but are not himuted to: power supplies, video players, hard drives, microprocessors,
printed circuit boards, and inpat/output electronics. A narrow channel 120 is preferably defined
by the space between the thermal sheet 81 and the rear surface of the clectronic display.
External air 100 may be forced through the channel 120 by fan 80, which can then extract heat

from both the rear surface of the electronic display as well as the thermal mounting sheet 81,

(00217 A gasket 90 is preferably attached to the thermal mounting sheet 81 and surrounds a
portion of the perimeter of the thermal roounting sheet 81. When combined with the hybrid rear
cover mounting bracket 550, the gasket 90 and sheet 81 define a gaseously-sealed plenum 91
which may contain the clectrical assemblies 40, One or more fans 75/77 may cause the air
within the plenum 91 to circulate around. Preferably, a pair of dividing walls 83/85 are used to
define a loop around the plenum 91 which passes through only one of the dividing walls (here
83). In an exemplary embodiment, dividing wall 83 is perpendicular to dividing wall 85. Even
more preferably, dividing wall 83 is arranged horizontally and contains the fan{s} while dividing
wall 85 is connected to the end of dividing wall 83 but is arranged vertically and does not
contain a fan. 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
asserubly, causes a pau of circulating gas loops 215 and 200 respectfully. Preferably, the
plenum 91 is sealed so that external air cannot enter the plenum 91 {and preferably prevents air,

or any other gaseous matter with or without particulate, from exiting the plenum 91).

AHD6(21324553_1):BIM
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{0022} A plurality of input/output electrical connections 25 are preferably placed at the
top of the module 500 and underneath a water guard 35. Alsg, a pair of mounting pins
50 and 51 are arranged at the top of the module 500. A trio of latches 120, 122, 125
are preferably arranged at the pottom of the module 500, although embodiments can be
practiced within one or two laiches only. Aiso shown in this figure are the atiachment
brackets 800 and 310 for gas springs 250 or other supporting resistive elements.

[0G23] FIGURE 2 is a detailed rear perspective view of Delail A shown in Figure 1.
Here, the details of the mounting pin (or rod or cylinder) 51 may be observed. In this
embodiment, this can be described ag a cylinder which travels horizontally and may be
divided by two locating walls 53 (closest to the perimeter of the module 500) and 54
{closest 1o the center of the module 500). The cylinder can then be identified by the
mounting portion 55 (located beiween walis 53/54) and the interior portion 52 (starting
at the wall 54 and travelling towards the center of the module 500). The mounting pins
can be solid or hollow and are preferably cylindrical.

[0024] FIGURE 3 is a front perspective view of an exemplary hybrid rear cover and
mourtting bracket 550 (herein cover/bracket 550), once fastened to a vertical surface
and connected 1o service wiring 281. The cover/bracket 500 preferably contains &
substantially flat rear plate 220 with a sidewall 225 which surrounds the plate 220. A
plurality of mounting holes 275 are preferably placed near the top of the cover/bracket
500 while another plurality of mounting holes 276 are placed near the botiom of the
coverforacket 500. In this way, the cover/bracket 500 can easily be mounted on g
vertical surface where the service wiring 281 can be routed through the sidewall 225

and into a junction box 280 by a designaled electrician. A second service line 283 may

SEC et al. v. MRI
SEC Exhibit 1022.5815
IPR2023-00221



WO 2015/138609 PCT/US2015/019975

also exit the junction box 280 and could run 10 a second display module, allowing
several cover/brackets to be installed and wired together in a daisy chain fashion.
Generally, this electrical work requires permits, licenses, and/or approval by an
electrical ingpector. With this exemplary embodiment, this work can bDe completed and
approved before the electronic display modules 500 are gven shipped to the iocation.
[00258] A pair of gas springs 250 or other resistive device may be attached to the rear
plate 220 and correspond with the attachment plates 800/210 on the electronic dispiay
module 500. A trio of latches 130, 132, and 135 may be placed at the botiom of the
cover/bracket 550 and correspond {o the laiches 120, 122, and 125 on the module 500
respectively. Of course, as noted above, only a single laich or a pair of laiches may be
used in some embodiments. A pair of mounting hooks 300 and 301 are preferably
placed at the top of the cover/bracket 550 and correspond to the mounting pins 50 and
51 respectively. Preferably, the hook 300 would wrap around a portion of the
circumference of the mounting portions 55, where the hook 200 is stabilized laterally
between the walls 54 and 53.

[0026] FIGURE 4 is a detailed front perspective view of Detail B shown in Figure 3. A
fitting 285 may permit conduit (not shown) to seal with the sidewall 225 and allow the
service wire 281 10 pass through the sidewall 225 to meet the junction box 280.

{0027} FIGURE 5 is a detailed front perspective view of Detail © shown in Figure 3.
[0028] FIGURE 6 is a front perspective view of the exemplary method for atfaching
the electronic display assembly module 500 to the hybrid rear cover and mounting
bracket 55C. Once the cover/bracket 550 has been mounted to a vertical surface (and

preferably after the service wiring has been ran 1o the junction box} the module 500 may
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hang from the interaction of the hocks 300/301 with the pins 51/50. Al this point the
bottom of the module 500 can be rotated outwardly so that the gas springs 250 can be
attached o the module 500. Once these are attached, the hooks 300/301 remain within
the pins 51/50 but the bottom of the module 500 is heid away from the cover/bracket
550 so that the module 200 can be elecirically connected with the junction box 280.
Once the module 560 is electrically connected, the bottom of the module 5060 is rotated
towards the cover/bracket 550 until the laiches at the botiom of the two assemblies can
be engaged.

{06287 FIGURE 7 iz g front elevation view of the hybrid rear cover and mounting
bracket 550 once assembied with the elecironic display assembly module 500 and
indicating the section line A-A.

[0030] FIGURE 8 is a partial section view faken along the seclion line A-A and
showing the top portion of the assembly. When the latches ai the botiom of the two
zssemblies engage, the gasket 80 is preferably compressed against the rear glate 220
to define the plenum 91. A front cover transparent plate 410 is preferably placed in front
of the electronic display and a flow of external air 100 is shown travelling behind the
electronic display and through the channel 120.  Although any type of flat panel
elecironic display could be used, this particular embodiment uses an LCD display 400
with a direct LED backlight 430. Thus, in this embodiment, the channel 120 is defined
between the rear surface of the LED backlight 430 and the thermal mounting plate 81.
However, alternative embodiments may utilize any type of flat panel electronic display,

inciuding but not limited to plasma, OLED, electroluminescent polymers, or similar
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where the channel 120 is defined between the rear surface of these displays and the
thermal plate 81.

[0031] FIGURE 8 is a partial seclion view taken along the seclion line A-A and
showing the bottom portion of the assembly. The fan 80 is preferably positioned to
draw the external air 100 through the channel 120, along the rear portion of the
backlight 430 (or electronic display), and exhausted out of the bottom of the assembly.
Of course, the external air 100 could alse be ingested at the bottom and exhausted out
of the top. The fan 80 is preferably placed within a cavity defined between the backlight
430 and the rear plate 220 and is preferably not immediately adjacent to the exhaust
port on the housing, although this is not required. Generally speaking, a portion 201 of
the housing may connect between the rear surface of the backlight 430 (or electronic
display) and the rear plate 220, where the fan 80 is mounted on this portion 201 of the
housing.

[0032] 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 o
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 resull 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.

SEC et al. v. MRI
SEC Exhibit 1022.5818
IPR2023-00221



25 Sep 2018

2015229457

10
CLAIMS

1. A system for mounling an electronic display comprising:

a rear cover mounting bracket having a rear plate and sidewall which surrounds a perimeter
of the plate;

a plurality of mounting holes placed within the rear plate;

an clectronic display assembly module having a thermal plate where the clectronic display
assembly module attaches to the rear cover mounting bracket to define a plenum between the
thermual plate and the rear plate, the electronic display assembly module having four sides
including a bottom and top side;

a power module placed within the plenum;

wherein the electronic display assembly module is adapted to allow one side of the
electronic display assembly module to be rotated outwardly away from the rear cover mounting
bracket when the electronic display assembly module is attached to the rear cover mounting
bracket;

a first partition within the plenum; and

a circulating fan positioncd within the plenum for circulating gas around the plenum.

2. The system of claim 1, wherein:

the mounting holes are placed outside of the plenum.

3. The system of claim I, wherein:

the sidewall is substantially perpendicular to the rear plate.

4, The system of claim 1, wherein:

the rear plate is adapled to {it against a vertical surface,

5. The system of claim I, further comprising:
a channel defined by the space between an electronic display and the thermal plate; and

a {an positioned 1o draw extemal air through the channel but not through the plenum,

6. The system of claim I, further comprising:

a pair o[ hooks posilioned near a top of the rear cover mounting bracket; and

AHD6(21324553_1):BIM
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i1
a pair of horizontal pins placed near a top of the electronic display assermmbly module where
the pins are sized to {it within the hooks.
7. The system of claim |, further comprising:
a pair of hooks attached to the rear plate; and
a pair of round posts attached to the electronic display assembly module which fit within

the hooks and allow the electronic display assembly module to hang from the hooks.

8 The system of claim 1, further comprising:

a pair of horizontal cylinders attached to the electronic display assembly module;

a pair of hooks attached to the rear cover mounting bracket, each hook being sized to
accept a portion of a horizontal cylinder; and

a latch having a first portion atfached to the cleetronic display asscmbly module and a

corresponding second portion attached to the rear cover mounting bracket,

9, A sysiem for mounting an electronic display comprising:

a rear cover mounting bracket having a rear plate;

an electronic display assenmibly module containing an electronic display and having a pair
of horizontal posts, each post sized to it within a respective hook such that the electronic display
assembly module can hang from the hooks, the electronic display assembly module having a
thermal plate wherein the electronic display assembly module attaches to the rear cover
mounting bracket to define a plenum between the thermal plate and the rear plate;

a power module placed within the plenum;

a latch positioned near the bottom of the electronic display assembly module;

wherein the electronic display assembly module is adapted to allow the botiom of the
electronic display assembly module to rotate outwardly away from the rear cover mounting
bracket when the electronic display assembly module is attached to the rear cover mounting
bracket;

a first partition within the plenum;

a second partition within the plenum that is oriented substantially perpendicular to the first
partition; and

a circulating fan positioned on either the first or the second partition for circulating gas
around the plenum;

wherein the gas withio the plenurn circulates o a loop patiern when the plenuru is sealed.

AHD6(21324553_1):BIM
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10.  The system of claim 9, further comprising:
a pair of locating walls positioned oun cach post where the space between the locating walls

defines an area of each post that is accepted by the hook.

11.  The system of claim 9, further comprising:
a channel within the electronic display assembly module that is defined by the space
between the electrenic display and a thermal plate;

a fan positioned (o force external air through the channel.

12. A method for mounting an clectronic display to a vertical surface comprising the steps of

attaching a rear cover mounting bracket to the vertical surface, said rear cover mounting
bracket having a pair of hooks positioned near a top of the rear cover mounting bracket;

presenting an electronic display assembly module having a thermal plate and a pair of
horizontal rods near a top of the electronic display assembly module;

engaging the horizontal rods with the hooks so that the electronic display asserbly module
can hang from the hooks;

rotating a bottom portion of the electronic display assembly module ontwardly away from
the rear cover mounting brackel when the electronic display assembly rodule is attached to the
rear cover mounting bracket;

attaching a bottom portion of the rear cover mounting bracket to a bottom portion of the
electronic display assembly module;

creating a plenum between the rear cover mounting bracket and the thermal plate;

placing a power module within the plenum;

placing a first partition within the plenum;

positioning a circulating fan on the first partition for circulating gas around the plenum;
and

circulating the gas in a loop pattern when the plenum is sealed.

13, The method of claim 12, further comprising the step of:
routing electrical service wiring through the rear cover mounting bracket afier it has been
fastened to the vertical surface but prior to hanging an clectronic display assembly module from

the rear cover mounting bracket.
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14, The method of claim 13, further comprising the step of:
clectrically connecting a second service line to the clectrical service wiring prior to
performing the step of hanging an clectronice display assembly module from the rear cover

mounting bracket,

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

AHD6(21324553_1):BIM

SEC et al. v. MRI
SEC Exhibit 1022.5822
IPR2023-00221



SEC et al. v. MRI

SEC Exhibit 1022.5823

IPR2023-00221



WO 2015/138609 PCT/US2015/019975

FIG-2

SEC et al. v. MRI
SEC Exhibit 1022.5824
IPR2023-00221



WO 2015/138609 PCT/US2015/019975

300

281

300

275

FiG -4

SEC et al. v. MRI
SEC Exhibit 1022.5825
IPR2023-00221



WO 2015/138609 PCT/US2015/019975

276

FIG-5

135

~550

SEC et al. v. MRI
SEC Exhibit 1022.5826
IPR2023-00221



WO 2015/138609 PCT/US2015/018%75

500/550 100
Ag—p 500
H
i
i
H
H
i
H
H
i
i
H
H
i
H
i
i
; 1208
Adg -t
FIG-7
410 =,
400 .
430 et
FIG-8

SEC et al. v. MRI
SEC Exhibit 1022.5827
IPR2023-00221



WO 2015/138609 PCT/US2015/018%75
91

~ 220

126~

201

B0 g & i 100

430 et

T 100

SEC et al. v. MRI
SEC Exhibit 1022.5828
IPR2023-00221



{translation}

CERTIFICATE OF PATENT

Republic of Korea

PATENT NO. 10-1958375
APPLICATION NO.: 20187011272
FILING DATE: Aprii 20, 2018

REGISTRATION DATE: March 8, 2018

TITLE OF THE INVENTION: SYSTEM AND METHOD FOR THERMALLY
CONTROLLING AN ELECTRONIC DISPLAY

PATENTEE: MANUFACTURING RESOURCESD INTERNATIONAL, INC.
INVENTOR(B): DUNN, William, R,
DURATION: November 17, 2028

SPECIAL REMARKS:
] The first three years’ annuities were paid as the registration fee.

{2} To maintain the patent right, you must pay the annuities covering the 4ih
through 10th year sither annually bafore the expiration of the preceding
years' annuity, or in a lump sum before such expiration, "

{3} it is our custom to give timely notice in all cases of the steps o be taken
to maintain the patent right but we cannot be responsible for fhe
consequences of omitting o do this.

SEC et al. v. MRI
SEC Exhibit 1022.5829
IPR2023-00221



ﬂ li} 29.’5.3 7&112?2 §

20181 04% 209
| 2019% 03F 08Y

. »Re-gzsimﬁm Tate

HEE O] THEL Tl of the Invention
X CAFo] HX2] @ Ho W B ALY

E5 A Patentee
MY 2AAA QEjUMY YiREYolEl
Bj=t XZI0F 30005 YHHEL B B S OJAE 6415

R twentor
Haly o
af= 2X[0F 30005 YopdEl KLU B BE 1600

(i ong

Hel wEE TR, W B EEREY SREUEE FEELLL
This is to certify that, in accordance with the Patent Act, a patent for the invention
has been registered at the Korean Intellectual Property Office.

20194 03 08

- QRBER HYI|E
SEAYE HUUNG

Q.éfm Xk

CﬂMMﬁSSiGNﬁR, »
KOREAN INTELLECTUAL pROPERW GFFICE ;

£31% ie;ax% M

Korean intelieciual
Property Office

SEC et al. v. MRI
SEC Exhibit 1022.5830

IPR2023-00221



Espacenet - Bibliographic data Page 1 of 2

SYSTEM AND METHOD FOR THERMALLY CONTROLLING AN ELECTRONIC
DISPLAY

Inventor(s): DUNN WILLIAM R [US] + (& E2[Y &)
Applicant(s):  MRIINC [US]+ (OHwZX & 2|2AlX QELIAE QIR 0|E[E)

Classification: -international:Gg2F1/1333; GO2F1/1335
- cooperative: G02F1/133382; GO2F1/133385; HOSK7/20972;
GO2F2001/133628, GOZF2201/38 mare

Application KR20187011272 20081117 Global Dossier

number:

Priority US20070041728 20071116 ; US20080033058P 20080303 ;
number(s): LS20080033064F 20080303 ; US20080032454P 20080326 ;

US20080053713P 20080516 ; US20080057598F 20080530 ;
Us20080076126P 20080626 ; US20080121834 20080814 ;
US20080234307 20080919 ; US20080234360 20080919 ;
US20080235200 20080022 ; US20080237365 20080924 ;
LS20080118333F 20081117 ; WOZ008US83792 20081117

Also BRPIOB20231 (A2} CAZ705814 (A1) CAZ705814 (C)

published as: EP2225603 (AZ) EP2225603 (A4 EP2225603 (B1)
£52403582 (T3) JP2011503663 (A) JP5351898 (B2)
KE101573805 (B1) KRIC1764381 (B1) KR101853885 (B1)
KR101858375 (B1) KR20100118746 (A) KR20150138625 (A}
KRZ20170091178 (A} KR20190026376 (A) RUZ010124380 (A)
RU2493578 (C2) WO2009065125 (A2 WOZ008065125 (A3) less

Abstract not available for KR20180043848 {8}
Abstract of corresponding documant: WOZ00B088125 (A2}

Embaodiments relate generaily to various thermal control features for electranic
displays. One feature comprizes a closed loop isolated gas chamber, where a first
chamber i in contact with the display surface and transfers heat betwean the isolated
gas and the display surface. A ssgcond chamber is in gaseous communication with the
first chamber and is adapted {o heat or cool the iscigted gas and reintroduce the
isolated gas info the first chambaer, Ancther feature uses constricted convection to
facilitate the cooling of the bacldight assembiy for the electronic display. Another
feature uses an air curtain to further haat or cool the exterior viewing surface of the
display. Another feature uses s linear polanzer with an nsulating gap to reduce the
solar inading of the display stack and provide insulation from the ambient air

https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en EP&FT=D&... 4/4/2019
SEC et al. v. MRI
SEC Exhibit 1022.5831
[PR2023-00221



Espacenet - Bibliographic data Page 2 of 2

temperature. Anather feature uses a fluid B
system to contact fluid coolant with the ; ;
display surface in order to cool the
display. Each of the featurss may be ussad
alone, or in combination 1o provide the
proper operaling temperatura for the
display depending on its desired
gperating environment.

B

https://worldwide.espacenet.com/publicationDetails/biblio?’DB=EPODOC&II=0&ND=3&adjacent=true&locale=en EP&FT=D&... 4/4/2019
SEC et al. v. MRI
SEC Exhibit 1022.5832
[PR2023-00221



{translation]

(19) KOREAN INTELLECTUAL PROPERTY OFFICE (KR}
(13 PATENT GAZETTE (BL)

{45} Publication Date: Mar. 14, 2019
{11} Registration No.: 10-1958375
{24) Registration Date: Mar, 8, 2019
{(51¥int. CL (73} Patentee: MANUBRACTURING RESCURCES
GOZF 171333 (2006. 01} GO2F 1/1335 2019.01) INTERMATIONAL, INC.
(323 CPCCL
GOZF 17133385 (2013 O1R
GU2F 20017133628 (2013, 61
{213 Application No.; 10-2018-7011272 (Div.} {72} Inventor: DUNN, William, K.

{22) Int"l Appln. Date: Neov. 17,2008
Filing Drate of Request for Examination: Apr. 20, 208

{83} Date of the Translation: Apr. 20, 2018

{85) Laid-Open No.: 10-2018-0043849
{43) Laid-Cpen Date: Apr. 30,2018 (74} Attorney:  Jang Worn Park

{62} Parent Fatent Appin. No.o 10-2017-7021171

Int’] Appln. Date: Nov. 17, 2008

Filing Date of Request for Examination:  July 27, 2017
{86) Int’] Appin, No. PCTAIS2008/083792
{87y Int’l Laid-Open No.. WO 2009/065125

Int’l Laid-Open Date: May 22, 2009

{30} Priority Data
11/941,728  Wow 16,2007 US, etal.

Mumber of Claims as aliowed: 23 ¢inims in total Examiner: YOO Chang Hoon

{34 Title of Invention: SYSTEM AND METHOD FOR THERMALLY CONTROLLING
AN ELECTRONIC DISPLAY

Abstract, Specification and Claims are not translated.

SEC et al. v. MRI
SEC Exhibit 1022.5833
IPR2023-00221



(11} SE

(19) HEHFEHAHER) (45)
(12) BEE3F2(BD (24) §

2019038149
10-1958375

2019dn3Ysy

(51) SAHSER {733

GOSF 17133,

(52) CPCHFER

GOZF /133385 (2013.01}

COZF 200171830626 (2013.01) (72}
21 #4998 10-2018-TORI272( 8
(22) SUAUI(FAD) 20083118174

20189048209
= 2018 0adony
10-2018-0043849
2018904 830Y
5 10-2017-7021171
7%!; anoadiigry
1rd0TE27y
U s PC’l/imZ(Ji;S,r 083792
ZAAEE WO 2009/065125
20083 05422%

P
.A\y

CD?’L‘Ell%}C‘E i {US)
: w
KR ‘:)< 0047895 A
ER1020040067701 A
RRZ020000000118 U
IP2004199678 A+
el B olde] Qe BY

HL
o

(74} 1

w49 Aads A
b '} s}.'d}&? 2] e

ajol 30005 GarldiEl e ¥ Boo1600

QA L REE

=Ego] FAo g Ao g 2 Ay

U s
NS I MR 7-“;}1 {’x‘HE
1A el A o B

sk Fojti,

.

SEC et al. v. MRI
SEC Exhibit 1022.5834
IPR2023-00221



wizrstr ¢
“hﬂf “ﬂ“‘) “‘?
%{E‘ ‘-l—‘l

3o ws)

1 (ws»

#1703 (s
'1/053,"33 (U3}
596 200 as)

126 20084 RS

834 2008308 EESHO

viE{US)

u = (US)
o F{(15)
w2 (U3)
T (US)

20081305

oA O
S E 3

ve 42w

P>
bosd
B

5
&
[5)

SEC et al. v. MRI
SEC Exhibit 1022.5835
IPR2023-00221



3 101958375

ALake} el

#x OAS ‘34; o}7t LOD - EWE LED WEbelE ojgguly 4 gudl A%
ATE 3

Mzakol glojxd,

LED #elely ofBeivt 4 Xy dne] Wi ¥ dHgHRiwg st 3E EAoR st £% gf
o Aag.

Aoared gloiA,

LED Wziolls ofg¥zie] H3 Hol YHEY £9E TAHO Uk A& S0 s 4

¥
s
5
Pt
o
23
I
T

FHEA 27 FEVU AE FYLE B £F A4 47 429,

Arae] GoiA,

A GaSaelh 0LED Ui G Fobas dofdeld A8 HE0R S 4% 9§ 97 Jag,
3G 7
Avgel 2oiA,
Agg BRI 82 tim"‘ﬁ'“‘i}‘ﬁpf Aurol #alglE Al v e g AR gagEe) el Fape} ¢
12 7hes MW E meas she E R 9D Ao

SEC et al. v. MRI
SEC Exhibit 1022.5836
IPR2023-00221



< e L DT P . 3 =3 2l e 3 =
ol B EE H9 & ool GAse vhes AXNE S

WE WL AL

P B Abolol Bse G2, 37 A% Aol Baguole £ Hae

979 9)

HoE g 3 ﬂ’* fﬁ} “V‘é%-?:«ff%,

i
s
le

571 24 % HAHE SR st 9

lL 0
o,
feid
P2
o
]

e 12

OaEuele] Hu B LE) Maelm o4l

il

s

Hzp oaZgelrt LOD s gel Fuk qEY #E
To o a

Hab vl ofEy,

Ariae] oA,

LED #zieis olggeirt f A% wEc] g

3
giny
i

SH L

oS @A viag

* N o —
o] oiAlEel,
ki
A1} glelA,
LED wibel oldEelel Tub Zuio]l YUEA AME PN 9 AL BRon @b 47 tafdoe] o

Hl4gel UM,

YHEY 247 BERY A BHOE she A ol

SEC et al. v. MRI
SEC Exhibit 1022.5837
IPR2023-00221



A1rhell gleld,
£ Tlad Ha8 9
Az g
7Y 18
173 Rt
Az wageo] odgy
& st AR
7w
G 2H
AR 2E el 2lAsn i U Pulaty HudelE o4 gul;
&7 e dkoly ofAERlE fEskE T
A7 gt dejeln o g Belg gude o8
A ;
gfel i 27 Aelol Hy8e dor, A8 abiae] dadeel Y gug

e SRR RE %E Fs ¥ g A daishe Holn sl diE I¥ElE AE B
Hog 3t 9y tagdel.

A7 21

Azodged slei A,

datel 2 o gRelvl Bl LEDEol FEEe] g dw HY¥E peiste §% 3ol ¢4dzrud xitae
®E BERoR i A% o|adefol.

B4 22

H20%ed golx,

AztolE of jo] B #9o] dAHRA F43oR Yo e #AE Shir Ay

BT 28

qaogo] ieiA,

TR AR adel el fiXEbe Al b2 e R wzolBE ofadele] Jogoh xE
=

£ Az e BME BEE e jol.

SEC et al. v. MRI
SEC Exhibit 1022.5838
IPR2023-00221



5

e

:’]7:.7
1
1

E R

Ed
2

W
]

yEg=
#ol 4

o

=
Z

[PR2023-00221

S E

1

2 o1 (L0

o

o

SEC et al. v. MRI
SEC Exhibit 1022.5839

200

kT

=3

s

SEICH
."g”‘.

@ X
qug A

o,

£

g

t

3]
@ Ao

<R
=5
#

shi
223

=

32t A

i

(OLED

(=

i

vl )

]
i
bl

)

it

b

3

7
71 A1 st

)
!

A {thermal

o

=

=
i
o
=

T

el

Fe

1

g

0005}



A}
H
1

3 A

5

A

i

4

o

73

&1
?TE‘

|

1

N
T

7

[0

o

g2l

b

o

E)

L A
I

7}

¥

jak 2

Tl

S

7]

Al

g I o
s

]

o 1 HYoE

0607]

{}inear

15

a4 ¢

Z017 99

-

8009

o

3 &
21 A o]

]

!

E

=
q

ol

IPR2023-00221

i_]é:x
el 4

SEC et al. v. MRI
SEC Exhibit 1022.5840

~
[

el o

vl

8] Sl

HEEhe

i)
[

&

vection svst

)
th
=
ol
£

o] 97§
AL
.

)
L;. ﬁ“

3t
A
1
]

¥
i

g gE

=3
-

Bl oln

E

stricted con

COL

{
{

=1

ixd

[l

A

ek
k:

P
Fh2s

1

Y

D&

1ol

el 7t

91 al‘.' 2 L

i

13

T
=
P

90
60131
01



[} o= e
£ 3 2 il wOE Y Ay
] 3 - i [ RO
Ly 5 R
<9 50 m—— ke [ .
~ " ° [ e N e
L w w T = do 2
P o —_
1 w & 14 o ot
i < w el ol H
bl o] 7o _ EI i
o B g ¥ ™~ Jib N ~i
" v ad L. ~
5% oW 7 o LORCRE TR
o & = = o X
14 oy © ﬁi o oen
L e il i £ oo
kS —_ bt} ‘
- ) < < Z =
i bl B = A
e E oK
B I w 2
! » e 7 »
P — e A
R o IR !
o N - : T e
=% a0 ) e
o, = o=z s
% ~i —_ e - 5
T4 ‘ v e B 3
- ¢ _ ! < J
~ e P i N
- Iy g B G e
o g L A A K
G W R e
B - b admm
o 1w e 8 .
- = e ~ dl o
L G om ST i
PEI Jid Ee o
i y i % i
_— ] © A . —
e m R 1 ~ ~ &
ol T OT P} g
i ol ™ = = =
A A S = B
2 B A g o b
T ik A ™ £ I U i =
o 2w o ow o wm e E
o X i ! o ot &
& W i = g E e N =R
= e P ! T 3 4 — W
N hi e ofn T | e
o o 21 L o ® E
< . ~ 2 e iy e at
L | i = S z e T
SO _ Ao 5 g W 4 %
&I 7 D o R > B
=g ot = & T _ o fapd 1Er i3
o 4 pel 9 P v e B w
] vm Moo ) T s [ B
~ ol i [ s ot
53 i < B W =
A ; |- p 5
0 =8 v ® T P e 3 X
. ¢ ~ dr . 7 e
o 5e w M o = O
i ww kol & i ‘ 4]
B by i 4 3
- T di» — — o e
EAC A iR & B ka1 P
B oy N ~ & wmoE SO
f w oo o M - ey TR A 2
wEE L =N 2 < oo r R R -
T <8 = e e Nogs T g = ot
H = i " B X el o R S T N
ool B © et o) o woeR R owr o }.w_
A e oM i L i & i P ~ e X
o 2 e = pE o ST A s
0, ] ..w : _ —t P .rr.w e 7 ‘mﬂ_ Mu; o ot d\...
U oo i 1 ok o R OR b 3 W i

l ..1} E.

= = &

= = =
S =

[ [ & fovd

SEC et al. v. MRI
IPR2023-00221

SEC Exhibit 1022.5841



% =
o ™
T i 4
L & T

W
d

A O o
o = W fpod Hw.wx
= ¥ ey A 3
=% A = B B
= e i al
o= 2=h N - fon wie o3 gL i
i inﬂ..zu RO w oo w
o g U wmRT
= Ny E)
T ., ~ R =
— B U e =
" . " Sty k) RN g
bR P S T -1 [N S kit
o M 4 Emu - ¥ T w == i~
bty e o i
o g PR Tw oo TP A
i adey N [
- voos &
i [ ol
. S o
Jb = =0
lqu “ﬁ_..uf.ﬂ o -.@MH}L "

=3
=
%
w0 FER

el %

},,
B oy 2
— 4 =
m fel 4 e

T HA— =0
H T

: T s

2 ol K| e

O - )

g H ,

W b

. e ~

5
.
1
=}

%

4 i
A s

2

Eot

1(50)0] AFEA 5

gl

SEEER T

1.} . f— » P
= — ~y oy =1
& & P o €
o b =} =
L < < <@ <

3
&

X+
i

l

3

HER(8) 2

B2 RE]

JRs

R8s
©

73

(
=

ﬂ st
2

z

=]

=
g
ol
o B
m <
=
&
r
SR e
=

3

.
g

Y Ee
P

L

{ag)

opd B (160

=
-
&
ey
o5

et

been

o
&

&3 2
T

=

bt ics |

A
\

B

AL,
(110

S

7H .'.'r’l.

oyl
f

4

Y
k23

FEH(90) 7
ks

714

&

=

2
(<}
PER

b
A

17
o}
o

51 ol
B ‘»D’;ﬂ

i

({

e
2]
DAY
i

e

O

00)

3

3¢
a
)

SREem e A

B
i

)3 7hes

]

=4
-0

4 (4

R

surface)o] @

.

=y
e

@2
&

A3
e

HE5) o)
IPR2023-00221

SEC et al. v. MRI
SEC Exhibit 1022.5842

| 240041,

3 A

P2}

whebA &

= gleh,

[ 350
s By
2z



)

m
pe

‘X:.

T ?}' e “é LS
@

€}
v

3

S5

vy, 7
g, 4

2 olF
e oy
94

eyl
s
=0
o

ek
\ et
e

e 5}
120

H
7

o
L

o},

1.

7

]

N
i

i

A

G

i

=

{120}

:.%A

i

7B

3
1

g 4 wf_ ®EOE T o - oW T
£ ~ e e R gl R N
a7 WO OE o \ RO
EEAR - . ¥ B F AL
wE e X N T T
e o G S pom
T B d
sy <) PN - O . X A
. T, e

A,

s

X

H

20032} i

=

-

o
T

=4

4 5

2
g¥

1

14 S em o
4 O mW .
- e T ok
G -ORE 9]
i s¥g®
T R R
: e Sy e A
: F e
wWor W
L
\ﬂr... P

]

e

s
a4

{ Hp o

— oy -
) & -
s % oy Ent}
< < =] &
= =3 & =

1

-t

Ha0ra A

[PR2023-00221

A €0

SEC et al. v. MRI
SEC Exhibit 1022.5843

o]

&
ured {17208 F& whah

jae] A7l (apert

H

10 -

5 heating svetem)

£a

i

Job 5193(70) 4ol $12

5
5

Lz vE A A% (isclate

Bhot

Fds
i

Bl

w7
A
A

A

ron
=t
~Y
kS

ng3s]
1#036]



H2E soldl wE HE

0037] Hew w2
gk A
9}0?0—2 E}L}g:;
& sgirt. 47)
ed el

selu, wa sk,

wheb, 25t ALZ o}

ol o]

o=

= o Rk

: 2
AR A the u-trsxaf}\ﬂ A}%% 1= A}'zﬁrﬂ‘; ] ) :-'3/%@ 2
=t hreahold temera;ure)fl 5 " 7}:;33 e
FHEEL TASE

90397 Mea Aol g Sujel del WA lipear polarizer with optiopal insul

0040)

gk b oA E daiseiy SEEelvh, Ealg
gov, ME geldelmmoel vk, "«;1 3 ;;1
ol s} Me;,

3 4 7} i &,} o{ :z»! u}-

g2 gk FHR020
:‘:51(80)1?]- ARl R F3e
tLL:-. bjg} ”-it’;- Meﬁf
] ‘ﬂxv 7 200)£
ALEERA]

ol
;
%

A -]
ok fE o
—

-

it
)
3

'A%" <. 2~ R 131 feig g} rfg )}]Ah»xg #
FT(204) $e] 4k gk, T ’-’J«&Wﬂiﬂdﬁk HEALE R
T

CRERRL LR -Gk

Ay Fuas S59(206) ¢ ne

12 R e A4 #20), M8

00421 ke

(208)& 42 “&?%(T‘W e A 3,
L= ! ’d’% HIB(4001- 8 Holm ghted AL AR, ®3 . 208, 209

Zroelvh, ghabekw)

] »a] D,’sif‘:v’

aw«.gi A1, x%"' :ﬂ]s T W4 iﬂ%(”oz 208, 208, 20
m{mb}“’? dg wE ks J-"} *V”(QU‘Q”? =

s} '-’-M%, :11%} FEe
chi ARl A,
ERERE AgAaTle

L8 a8

wiAFee] AUANE L Aoy
£E grls HL

ol 22901

T

0043] g A2 AYWIB0) AMFHA $F sk odvke ¥ Usier @ 4 =

SEC et al. v. MRI
SEC Exhibit 1022.5844
IPR2023-00221



'

1 sl 5l

#ito

Rl

1)

o

A717]

=y

7

L
3

(R

gl

{340) 2] 3

gel =

3

2.

A SE
o) § iy

)
9

}

%

51 & 3

3

CEAIET

F glrh,

L Er
k=

&

Lo A

A

#5100} A}

=)
i

=4

e

e
@4

.
o]

4

7

4017

7t Ay

3
&

3

o
LI

AL ‘,r]

(o)

[
o

=3
[

ol &

1600 Z A

g

¥

EA T:J:‘ .

B Fo 3t

1
|3

-

{

wlglol E

= 3
ESSa B

s}

i

o3

B0

R0 e 7ol E

B (40)2

1

(=4

o

=

™
oF
w

B 2

ey

W] (40) Ak

3

-
Sz

vmer)

L

mitting po

ght &

1i

2] e {LEpP:

=

2,

g

i

[Ehg

SEC et al. v. MRI
SEC Exhibit 1022.5845

IPR2023-00221



Mzesgol AgE
ol @Eo] MEHon X

EEBe] A peas
8] AVG el 8 ]

Jof AAAOE TAGE, ofe] AESL o] A&

{0154 18 -S}ﬁ"yj{ st Ak
(11 wu Sl 19-19% EmAse] 3

{air baffled(114)ol 471

0033} E ] 1820 w}&'ibi EHE wene] NEY =
a9 mmﬁ i 2oe !3?(60‘)—%’-; YUY {51 g

B goly 2y ¥ 28 %‘75'@:‘ ith Eobg

ek, 471 cagdel A0 eld, Fre BeE

# E o] MHE F CEdel s Al em 4 oginh Al

B dol AEHAY AET 2 OB VAR AEE

&

0057] olof uhl, ool ABE Hadde] HAe l}P‘F REES BAN He WETE AR 4 ah
B s rhe # g 9 mAL F7)2

> Awiks ols

el

)0l 9% A

wlo} o], W2} Ale

QA el
sEEch wPAEy a5 o
dpEosg FagEct, @2k AlaEl(e2)

k=4
Bk shgAE, ) Asde
=

80591

Qlid o]

Hol BE FUol #4

00601

2] ‘W‘“ z?i,w 7;;‘»-?;4

g A7)
A7 BT EE)

(434)
eEa 4d A9 S BOHA ZUE 4 UG dols SU% EREHE 4

0061] W7 wHE 2

SEC et al. v. MRI
SEC Exhibit 1022.5846
IPR2023-00221



FEeE FARTH Aol B

(A

2
- gojgtA 2EE 4 A € ojnld

ey

3 &

o O

:

T 3T el 2 o 5
c X el A R

e

0663} FeAl o % Sk
& AEFFH A9 guoldelel(vaiel W fFulisdie] EgE ich, 4de |
A2 &} P REER (spiget) (MEAD I AFE 4 Tk

ETEEAS)

F.

i

4064

do 12 o S

54

2 & oo g

o

EAEE(1)E

L =
A7 E Wiy ol AR

0065}

o1
AA
FE AsR()e o) Y7 B WE(d) 9E o

3
o

0066}
23 2}

BH7} w9

Ho) e o} A}

i

A‘;,. 5',1}

SEC et al. v. MRI
SEC Exhibit 1022.5847
IPR2023-00221



101958375

SEC et al. v. MRI

SEC Exhibit 1022.5848

IPR2023-00221



7

' g8

20

140"

{

~i20 so’ wo’

SEC et al. v. MRI

SEC Exhibit 1022.5849

[PR2023-00221



SEC et al. v. MRI
IPR2023-00221

P~

oy

SEC Exhibit 1022.5850




o ™.
i B
i i

i)

SEC et al. v. MRI

SEC Exhibit 1022.5851

IPR2023-00221



v e
SN
3
P
; A e
a2 \\.W, 4 //Ww%
w~ \,.u,\ g .
AN
./ eI m LAT"
// ..ETN.J//.M!
Jf/w M
Fs

E

116

i

30 8%

Nage sy o/

_.19._

SEC et al. v. MRI

SEC Exhibit 1022.5852

[PR2023-00221



iz

80

212

~—

214

e S

[ae}

[N

216

T 300

204

/

e

o,
T nn,

208 ~

R —

SEC et al. v. MRI

SEC Exhibit 1022.5853

[PR2023-00221



EHi
208 B0
i ! o i
_|-400
.,’«"'// _,4—""‘» 30@
MMMMM 09
F1
208 .|
e
202 K
\ 4
ki \ \ 3o : .
VAR \ N R
130 &G Ly 204 216 oD 214
Ew 15z
Ewish
140
310
— 21 —

EE8 10-1958375

(i

SEC et al. v. MRI
SEC Exhibit 1022.5854
IPR2023-00221



1747
\.\

P

[ SOR

ol
[

’iéﬁ\

/’/

ot

[eainsd

—
G

0N
{
N,

-}.“.

128 m/ o’

ey

RS RVE

- P -

SEC et al. v. MRI

SEC Exhibit 1022.5855

[PR2023-00221



=18
1 }9}' R | ’!%"’4
- i 1
uuuuu A
9o A
10
E
§ % B’ e
ﬁ“\ /
\%‘\I‘% R B fﬂ”’“{?g
§ ? ;
N @ - 1o
%‘”‘/; *M !
3 ] ,? o (A ‘:)
s
23 -

Gin

<

- 1658375

SEC et al. v. MRI
SEC Exhibit 1022.5856

[PR2023-00221



S®EF 101958975

~ 24 -

SEC et al. v. MRI
SEC Exhibit 1022.5857
IPR2023-00221



EP 3 468 321 A1

( 1 9) Europdisches
Patentamt
European
Patent Office
Office européen
des brevets

TR

(1) EP 3 468 321 A1

(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntClL:
10.04.2019 Bulletin 2019/15 HO5K 5/00 (2005.01) HO5K 7114 (2006.01
HO5K 7120 (2606.07) GOG6F 1/16 (2006.01
(21) Application number: 18206810.6 F16M 11/10 (200600
(22) Date of filing: 11.03.2015
(84) Designated Contracting States: (72) Inventors:
ALATBEBG CHCYCZDEDKEEESFIFRGB * DUNN, William
GRHRHUIEISITLILT LU LY MC MK MT NL NO Alpharetta, GA Georgia 30005 (US)
PLPTRORS SESISKSMTR « DIAZ, Marcos
Alpharetta, GA Georgia 30005 (US)
(30) Priority: 11.03.2014 US 201461951344 P +« AZEVEDO, Kyle
Alpharetta, GA Georgia 30005 (US)
(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC: (74) Representative: FRKelly
15761567.5/ 3 117 693 27 Clyde Road
Dublin D04 F838 (IE)
(71) Applicant: Manufacturing Resources
International, Inc. Remarks:
Alpharetta, GA 30005 (US) This application was filed on 16-11-2018 as a
divisional application to the application mentioned
under INID code 62.

(54)

(57) Exemplary embodiments provide a method for
mounting an electronic display tc a vertical surface com-
prising the sleps of presenting an electronic display as-
sembly module (500) having a pair of horizontal rocds (50
and 51) near a top of the electronic display assembly
module (500); attaching a rear cover mounting bracket
(550) having hooks (300 and 301) located near a top of
the rear cover mounting bracket (550) to a vertical sur-
face; engaging the horizontal rods (50 and 51) with the
hooks (300 and 301) so that the electronic display as-
sembly module (500} can hang from the hooks (300 and
301); hanging an electronic display assembly module
(500) from the rear cover mounting bracket (550); and
attaching a bottom portion of the rear cover mounting
bracket (550} to a bottom portion of the electronic display
assembly module (500). Exemplary embodiments of the
method may include the steps of routing electrical service
wiring (281) through the rear cover mounting bracket
(550) prior to hanging the electronic display assembly
module {(500).

METHOD FOR MOUNTING A DISPLAY TO A WALL

FIG. 6
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Description

Technical Field

hybrid rear cover and mounting bracket, once fas-
tened to a vertical surface and connected to service
wiring.

FIGURE 4 is a detailed front perspective view of De-

[0001] The present invention relates to a method for 5 tail B shown in Figure 3.
mounting an electranic display to a vertical surface. FIGURE 5 is a detailed front perspective view of De-
tail C shown in Figure 3.
Background of the Art FIGURE 6 is a front perspective view of the exem-
plary method for attaching the electronic display as-
[0002] Electronic displays are sometimes used inout- 10 sembly module to the hybrid rear cover and mounting
door environments or cther areas where the surrounding bracket.
temperatures may be high or there may be other sources FIGURE 7 is a front elevation view of the hybrid rear
of heat such as solar loading causing the temperatures cover and mounting bracket once assembled with
within the display to rise. However, some portions of the the electronic display assembly module and indicat-
display can be difficuli to cool as simply ingestingambient 15 ing the section line A-A.
air into some portions of the display can introduce dust FIGURE 8 is a partial section view taken along the
and contaminates into sensitive portions of the display, section line A-A and showing the top portion of the
which can lead to premature failures. Further, it is now assembly.
desirable to provide an improved system for installing FIGURE 9 is a partial section view taken along the
large electronic displays in public area. 20 section line A-A and showing the bottom portion of
the assembly.
Summary of the Exemplary Embodiments
Detailed Description
[0003] According to the presentinvention there is pro-
vided a method for mounting an electronic display to a 25 [0007] The invention is described more fully hereinaf-
vertical surface as claimed in claim 1. ter with reference to the accompanying drawings, in
[0004] In one embodiment a rear cover mounting which exemplary embodiments of the invention are
bracket may contain a rear plate and a sidewall which shown. This invention may, however, be embodied in
surrounds a perimeter of the plate. A plurality of mounting many different forms and should not be construed as
holes may be placed within the plate to allow fastening 30 limited to the exemplary embodiments set forth herein.
the rear plate to a vertical surface. An electronic display Rather, these embodiments are provided so that this dis-
assembly module may contain a thermal plate where the closure will be thorough and complete, and will fully con-
attachment of the rear cover mounting bracket to the vey the scope of the invention to those skilled in the art.
module creates a plenum which can house one or more in the drawings, the size and relative sizes of layers and
electronic components. In a preferred embodiment, the 35 regions may be exaggerated for clarity.
rear plate contains a pair of hooks and the module con- [0008] The terminclogy used herein is for the purpose
tains a pair of corresponding cylinders which can be en- of describing particular embodiments only and is not in-
gaged with the hooks so that the module can hang from tended to be limiting of the invention. As used herein, the
the hooks. singular forms "a", "an” and "the" are intended to include
[0005] The foregoing and other features and advan- 40 the plural forms as well, unless the context clearly indi-
tages of the present invention will be apparent from the cates otherwise. It will be further understood that the
following more detailed description of the particular em- terms "comprises” and/or "comprising,” when used in this
bodiments, as illustrated in the accompanying drawings. specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/ or components,
Brief Description of the Drawings 45 but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
[0006] A betterunderstanding of an exemplary embod- ments, components, and/or groups thereof.
iment will be obtained from a reading of the following [0009] Embeodiments of the invention are described
detailed description and the accompanying drawings herein with reference {o illustrations that are schematic
wherein identical reference characters refer to identical 8¢  illustrations of idealized embodiments (and intermediate
parts and in which: structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of
FIGURE 1is arear perspective view of an exemplary manufacturing techniques and/or tolerances, are o be
electronic display assembly module showing Detail expected. Thus, embodiments of the invention should
A. 55 not be construed as limited to the particular shapes of
FIGURE 2 is g detailed rear perspeclive view of De- regions illustrated herein but are to include deviations in
tail A shown in Figure 1. shapes that result, for example, from manufacturing.
FIGURE 3 is afront perspective view of anexemplary [0010] Unless otherwise defined, all terms (including
2
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technical and scientificterms) used hereinhavethe 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
inthe contextof the relevant art and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.

mounting pin (or rod or cylinder) 51 may be observed. In
this embodiment, this can be described as a cylinder
which travels horizontally and may be divided by two lo-
cating walls 53 (closest to the perimeter of the module
500) and 54 (closest fo the center of the module 500).
The cylinder can then be identified by the mounting por-
tion 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). The mounting pins can be

[0011] FIGURE 1 is arear perspective view of anex- 70 solid or hollow and are preferably cylindrical.
emplary electronic display assembly module 500 show- [0015] FIGURE 3 is a front perspective view of an ex-
ing Detail A. A thermal mounting sheet 81 is placed be- emplary hybrid rear cover and mounting bracket 550
hind the electronic display and contains a plurality of elec- (herein cover/bracket 550), once fastened fo a vertical
trical assemblies 40 which may include but are notlimited surface and connected to service wiring 281. The cov-
to: power supplies, video players, harddrives, microproc- 15 er/bracket500 preferably contains asubstantially flatrear
essors, printed circuit boards, and input/output electron- plate 220 with a sidewall 225 which surrounds the plate
ics. A narrow channel 120 is preferably defined by the 220. A plurality of mounting holes 275 are preferably
space between the thermal sheet 81 and therear surface placed near the top of the cover/bracket 500 while an-
of the electronic display. External air 100 may be forced other plurality of mounting holes 276 are placed near the
through the channel 120 by fan 80, which canthenextract 20 bottom of the cover/bracket 500. In this way, the cov-
heat from both the rear surface of the electronic display er/bracket 500 can easily be mounted on a vertical sur-
as well as the thermal mounting sheet 81. face where the service wiring 281 can be routed through
[0012] Agasket90is preferably attachedtothe thermal the sidewall 225 and into a junction box 280 by a desig-
mounting sheet 81 and surrounds a portion of the perim- nated electrician. A second service line 283 may also exit
eter of the thermal mounting sheet 81. When combined 25 the junction box 280 and could run to a second display
with the hybrid rear cover mounting bracket 550, the gas- module, allowing several cover/brackets to be installed
ket 90 and sheet 81 define a gaseously-sealed plenum and wired together in a daisy chain fashion. Generally,
91 which may contain the electrical assemblies 40. One this electrical work requires permits, licenses, and/or ap-
or more fans 75/77 may cause the air within the plenum proval by an electrical inspector. With this exemplary em-
91 to circulate around. Preferably, a pair of dividingwalls 30  bodiment, this work can be completed and approved be-
83/85 are used to define a loop around the plenum 91 fore the electronic display modules 500 are even shipped
which passes through only one of the dividing walls (here to the location.
83). In an exemplary embodiment, dividing wall 83 is per- [0016] A pair of gas springs 250 or other resistive de-
pendicular to dividing wall 85. Even more preferably, di- vice may be attached to the rear plate 220 and corre-
viding wall 83 is arranged horizontally and contains the 35 spond with the attachment plates 900/910 on the elec-
fan(s) while dividing wall 85 is connected to the end of tronic display module 500. A trio of latches 130, 132, and
dividing wall 83 but is arranged vertically and does not 135 may be placed at the bottom of the cover/bracket
contain a fan. For exemplary airflow, it has been discov- 550 and correspond to the latches 120, 122, and 125 0on
ered that placing the first fan 75 near the center of the the module 500 respectively. Of course, as noted above,
display assembly and the second fan 77 near the perim- 40 only a single latch or a pair of latches may be used in
eter of the display assembly, causes a pair of circulating some embodiments. A pair of mounting hooks 300 and
gas loops 215 and 200 respectfully. Preferably, the ple- 301 are preferably placed at the top of the cover/bracket
num 91 is sealed so that external air cannot enter the 550 and correspond to the mounting pins 50 and 51 re-
plenum 91 (and preferably prevents air, or any other gas- spectively. Preferably, the hook 300 would wrap around
eous matter with or without particulate, from exiting the 45 a portion of the circumference of the mounting portions
plenum 91). 55, where the hook 300 is stabilized laterally between
[0013] A plurality of input/output electrical connections the walls 54 and 53.
25 are preferably placed at the top of the module 500 [0017] FIGURE 4 is a detailed front perspective view
and underneath a water guard 35. Also, a pair of mount- of Detail B shown in Figure 3. A fitting 285 may permit
ing pins 50 and 51 are arranged at the top of the module 50 conduit (not shown) to seal with the sidewall 225 and
500. A trio of latches 120, 122, 125 are preferably ar- allow the service wire 281 to pass through the sidewall
ranged at the bottom of the module 500, although em- 225 to meet the junction box 280.
bodiments can be practiced within one or two latches [0018] FIGURE 5 is a detailed front perspective view
only. Also shown in this figure are the attachment brack- of Detail C shown in Figure 3.
ets 900 and 910 for gas springs 250 or other supporting 95 [0019] FIGURE 6 is a front perspective view of the ex-
resistive elements. emplary methaod for attaching the electronic display as-
[0014] FIGURE 2 is a detailed rear perspective view sembly module 500 to the hybrid rear cover and mounting
of Detail A shown in Figure 1. Here, the details of the bracket 550. Once the cover/bracket 550 has been
3
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mounted tc a vertical surface {and preferably after the
service wiring has been ran to the junction box) the mod-
ule 500 may hang from the interaclion of the hooks
300/301 with the pins 51/50. At this point the bottom of
the module 500 can be rotated outwardly so that the gas
springs 250 can be attached to the module 500. Once
these are attached, the hooks 300/301 remain within the
pins 51/50 but the bottom of the module 500 is held away
from the cover/bracket 550 so that the module 500 can

the elements indicated above may be altered or replaced
by different elements which will provide the same result
and fall within the scope of the claimed invention. itis the
intention, therefore, to limit the invention only as indicated
by the scope of the claims.

Claims

be electrically connected with the junction box 280.Once 70 1. A method for mounting an electronic display tc aver-
the module 500 is electrically connected, the bottom of tical surface comprising the steps of:
the module 500 is rotated towards the cover/bracket 550
until the latches at the bottom of the two assemblies can presenting an electronic display assembly mod-
be engaged. ule (500) having a pair of horizontal rods (50 and
[0020] FIGURE 7 is afront elevation view of the hybrid 75 51) near atop of the electronic display assembly
rear cover and mounting bracket 550 once assembled module {(500);
with the electronic display assembly module 500 and in- attaching a rear cover mounting bracket (550)
dicating the section line A-A. having hooks (300 and 301) located near a top
[0021] FIGURE 8 is a partial section view taken along of the rear cover mounting bracket (550) tc a
the section line A-A and showing the top portion of the 20 vertical surface;
assembly. When the latches at the bottom of the two engaging the horizontal rods (50 and 51) with
assemblies engage, the gasket 90 is preferably com- the hooks (300 and 301) so that the electronic
pressed against the rear plate 220 to define the plenum display assembly module {(500) can hang from
91. A front cover transparent plate 410 is preferably the hooks (300 and 301);
placed in front of the electronic display and a flow of ex- 25 hanging an electronic display assembly module
ternal air 100 is shown travelling behind the electronic (500) from the rear cover mounting bracket
display and through the channel 120. Although any type (550); and
of flat panel electronic display could be used, this partic- attaching a bottom portion of the rear cover
ular embodiment uses an LCD display 400 with a direct mounting bracket (550) to a bottom portion of
LED backlight 430. Thus, in this embodiment, the chan- 30 the electronic display assembly module (500).
nel 120 is defined between the rear surface of the LED
backlight 430 and the thermal mounting plate 81. How- 2. The method of claim 1 wherein:
ever, alternative embodiments may utilize any type of flat
panel electronic display, including but not limited to plas- the step of engaging the horizontal rods (50 and
ma, OLED, electroluminescent polymers, or similar 35 51) with the hooks (300 and 301) comprises
where the channe! 120 is defined between the rear sur- placing each hook (300 and 301) on a portion
face of these displays and the thermal plate 81. of the rod (50 and 51) which is defined by the
[0022] FIGURE 9 is a partial section view taken along space betlween a pair of locating walls (53 and
the section line A-A and showing the bottom portion of 54).
the assembly. The fan 80 is preferably positionedtodraw 40
the external air 100 through the channel 120, along the 3. The method of any preceding claim, further compris-
rear portion of the backlight 430 (or electronic display), ing the step of:
and exhausted out of the bottom of the assembly. Of
course, the external air 100 could also be ingested at the routing electrical service wiring {(281) through
bottom and exhausted out of the top. The fan 80 is pref- 45 the rear cover mounting bracket (550) and into
erably placed within a cavity defined between the back- a junction box (280) after it has been fastened
light 430 and the rear plate 220 and is preferably not to the vertical surface but prior to hanging an
immediately adjacent to the exhaust port on the housing, electronic display assembly module (500) from
although this is not required. Generally speaking, a por- the rear cover mounting bracket (550).
tion 201 of the housing may connect between the rear 50
surface of the backlight 430 (or electronic display) and 4. The method of claim 3 further comprising the step of:
the rear plate 220, where the fan 80 is mounted on this
portion 201 of the housing. electrically connecting a second service line
[0023] Having shown and described a preferred em- (283)tothe electrical service wiring (281) by way
bodiment of the invention, those skilled in the art willre- 95 of the junction box (280) prior to performing the
alize that many variations and modifications may be step of hanging an electronic display assembly
made to affect the described invention and still be within module (500) from the rear cover mounting
the scope of the claimed invention. Additionally, many of bracket {550).

4
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The method of any preceding claim wherein:

the step of attaching a bottom portion of the rear
cover mounting bracket (550) to a bottom portion
of the electronic display assembly module {(500)
comprises engaging a first portion of a latch
(130/132/135) which is attached to the rear cov-
er mounting bracket (550) with a second portion
of a latch (130/132/135) which is attached to the
electronic display assembly module {(500).

The method of any preceding claim wherein:

the step of attaching the rear cover mounting
bracket (550) to the electronic display assembly
module (500) creates a plenum (91) which is
sealed from the exterior air.
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Description
Technical Field

[0001] Embodiments generally relate to cooling sys-
tems and methods for installing electronic displays.

Background of the Art

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

FIGURE 3 is a detailed section view showing Detail
3.

FIGURE 4 is a detailed section view showing Detail
4.

FIGURE 5 is a section view taken along the section
line A-A and showing the second display assembly
rotated away from the firstdisplay assembly and also

[0002] Electronic displays are sometimes used inout- 10 showing Detail 6.
door environments or cther areas where the surrounding FIGURE 6 is a detailed section view showing Detail
temperatures may be high or there may be other sources 6.
of heat such as solar loading causing the temperatures FIGURE7 is aperspective view showing an alternate
within the display to rise. However, some portions of the embodiment where the first display assembily is ro-
display can be difficult to cool as simply ingestingambient 15 tated away from the second display assembly.
air into some portions of the display can introduce dust FIGURE 8 is a perspective view taken along the line
and contaminates into sensitive portions of the display, B-B and indicating Detail 9.
which can lead to premature failures. In some spaces, FIGURE 9 is a detailed perspective view of Detail 9
only a small footprint is available, such that placing elec- showing the post.
tronic displays in a back to back orientation is desirable. 20 FIGURE 10 is a detailed perspective view of the cor-
UsS2011/085301, Us2010/2268091, US5748289, responding hook on the second display assembly.
Us2010/232107,US2011/116231, US2011/114384 and
US2011/122162 disclose known electronic displays. Detailed Description
Summary of the Invention 25 [0007] The invention is described more fully hereinaf-
ter with reference to the accompanying drawings, in
[0003] The present invention provides a back to back which exemplary embodiments of the invention are
electronic display as claimed in claim 1. shown. This invention may, however, be embodied in
many different forms and should not be construed as
Summary of the Exemplary Embodiments 30 limited to the exemplary embodiments set forth herein.
Rather, these embodiments are provided so that this dis-
[0004] Exemplary embodiments provide a back to closure will be thorough and complete, and will fully con-
back electronic display assembly where the electronic vey the scope of the invention to those skilled in the art.
components are contained within a sealed plenum. Ex- in the drawings, the size and relative sizes of layers and
ternal air is 35 regions may be exaggerated for clarity.
ingested and passed between the walls of the plenum [0008] The terminoclogy used herein is for the purpose
and the rear surfaces of the electronic display assem- of describing particular embodiments only and is not in-
blies. The two electronic display assemblies are permit- tended to be limiting of the invention. As used herein, the
ted to move relative to one another, such that the plenum singular forms "a", "an” and "the" are intended to include
can be easily opened with the elecironics made available 40 the plural forms as well, unless the context clearly indi-
for servicing and/or replacement. cates otherwise. It will be further understood that the
[0005] The foregoing and other features and advan- terms "comprises” and/or "comprising,” when used in this
tages of the present invention will be apparent from the specification, specify the presence of stated features, in-
following more detailed description of the particular em- tegers, steps, operations, elements, and/ or components,
bodiments, as illustrated in the accompanying drawings. 45 but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
Brief Description of the Drawings ments, components, and/or groups thereof.
[0009] Embodiments of the invention are described
[0006] A betterunderstanding of an exemplary embod- herein with reference to illustrations that are schematic
iment will be obtained from a reading of the following ¢ illustrations of idealized embodiments (and intermediate
detailed description and the accompanying drawings structures) of the invention. As such, variations from the
wherein identical reference characters refer to identical shapes of the illustrations as a result, for example, of
parts and in which: manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments of the invention should
FIGURE 1 is a front planar view of an exemplary 95 not be construed as limited to the particular shapes of
back to back display assembly showing the vertical regions illustrated herein but are to include deviations in
section line A-A. shapes that result, for example, from manufacturing.
FIGURE 2 is a section view taken along the section [0010] Unless otherwise defined, all terms (including
2
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technical and scientificterms) used hereinhavethe 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
inthe contextof the relevant art and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.

these pieces. While this is shown here, other embodi-
ments could fix the second wall 730 relative to the top
wall 710, bottom wall 715, and opposing sidewalls while
the first wall 740 is movable relative to these pieces. Pref-
erably, the walls 740, 710, 715, 730, and the sidewalls
are metallic and preferably aluminum.

[0015] 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 op-

[0011] FIGURE 1isafrontplanarviewofanexemplary 70 posing sidewalls. The electronics 800 contained within
back to back display assembly 1000 showing the vertical the plenum are protected from the external air flows 575
section line A-A. In this orientation the first display as- and 550 and any possible contaminates, particulate, or
sembly 201 is the only display that is viewable. water vapor that may be present. The electronics can
[0012] FIGURE 2is a section view taken along the sec- include, butare not limited to: power supplies, microproc-
tion line A-A and showing Detail 3 and Detail 4 as well 15  essors, printed circuit boards, electronic memory, trans-
as vertical section line B-B. A first display assembly 201 mitting/receiving devices, and video players. Preferably
is positioned back-to-back with a second display assem- the electronics 800 are also in thermal communication
bly 401. In an exemplary embodiment, the two display (preferably conductive) with either the first wall 740, sec-
assemblies 201 and 401 are substantially paralle! with ond wall 730, or both. In this way, heat from the electron-
the rear surfaces of each display assembly facing each 20 ics 800 can be transferred to the first wall 740 fo be re-
other. The first display assembly 201 preferably contains moved by first external air flow 575 or the second wall
a front cover glass 200, LCD panel 210, and LED back- 730 to be removed by the second external air flow 550.
light 220. The second display assembly 401 preferably [0016] A first gap is preferably defined between the
contains a front cover glass 400, LCD panel 410, and first display assembly 201 and the first wall 740 of the
LED backlight420. Although shown anddescribedherein 25 plenum 500. Asecond gap is defined betweenthe second
with LED backlight LCD technology, the exemplary em- display assembly 401 and the second wall 730 of the
bodiments herein can be practiced with any form of flat plenum 500. In this particular embodiment where an LCD
panel display, including but not limited to OLED, LED, with an LED backlight is being used, the first gap is be-
plasma, and any luminescent polymers. in these embod- tween the rear surface of the LED backlight 220 and the
iments, the rear surface of the LED backlight would sim- 30 first wall 740 and the second gap is between the rear
ply be the rear surface of an OLED, LED, plasma, or a surface of the LED backlight 420 and the second wall
luminescent polymer display. 730. A first external airflow 575 is ingested into the hous-
[0013] An enclosed plenum 500 preferably contains ing through an inlet aperture, forced through the first gap,
the electronics 800 for operating the two displays and is and then exhausted out of the housing through an ex-
positioned between the two display assemblies 201 and 35 haustaperture. Asecond external airflow 550 is ingested
401. Afan 600 is also positioned between the two display into the housing through an inlet aperture, forced through
assemblies 201 and 401 and is positioned to draw sur- the second gap, and then exhausted out of the housing
rounding external air through the assembly 1000, pref- through an exhaust aperture. In this way, airflow 575 can
erably without permitting any of the external air to enter remove heat simultaneously from the LED backlight 220
the plenum 500. Although only a single fan 600 is shown, 40 and the first wall 740 while airflow 550 can remove heat
multiple fans may be used in some embodiments, either simultaneously from the LED backlight 420 and the sec-
in the same or a different location than the fan 600 which ond wall 730.

is shown. Further, while the fan 600 is shown pulling the [0017] FIGURE 5is a section view taken along the sec-
external air thraugh the assembly 1000, it could also be tion line A-A and showing the second display assembly
positioned to push the external air through the assembly 45 rotated away from the first display assembly and also
10000. Still further, although shown at the bottom of the showing Detail 8. In this embodiment, the first display
display assembly 1000, it could instead be placed at the assembly 201 remains fixed while the second display
top. assembly 401 is permitted to move or rotate away from
[0014] FIGURE 3 is a detailed section view showing the first display assembly 201, providing access {o the
Detail 3. FIGURE 4 is a detailed section view showing 50 interior of the plenum and the electronics 800 inside.
Detail 4. The plenum 500 is preferably enclosed by afirst [0018] FIGURE 6 is a detailed section view showing
wall 740 which faces the first display assembly 201, a Detail 6. Here, a sloped rain catcher 705 is placed below
second wall 730 which faces the second display assem- the inlet aperture and above the plenum so as to collect
bly 401, a top wall 710, bottom wall 715, and a pair of any condensation and direct it down the first gap. This
opposing sidewalls (not shown in this view). In this em- 55 figure also shows the movement of the second wall 730
bodiment, the first wall 740, a top wall 710, bottom wall along with the second display assembly 401, as they
715, and opposing sidewalls are fixed relative to cne an- move away from the first wall 740, a top wall 710, bottom
other while the second wall 730 is movable relative to wall 715, and opposing sidewalls fo provide access to
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the interior of the plenum.

[0019] FIGURE 7 is a perspective view showing an al-
ternate embodimentwhere the firstdisplay assembly 201
is rotated away from the second display assembly 401
(which remains fixed). Here, a pair of gas springs 850
are used o help rotate the display assembly 201 and
hold it in an open position while the interior of the plenum
500 is being serviced.

[0023] FIGURE 9is a detailed perspective view of De-
tail 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 (clos-
est 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

[0020] FIGURE 8is a perspective view taken along the 52 (starting at the wall 54 and travelling towards the cent-

line B-B and indicating Detail 9. In this embodiment, the 70 er of the module 500).

first wall 740 is used to mount the various electronics [0024] FIGURE 10 is adetailed perspective view of the

800, although these could instead be mounted to the rear corresponding hook 450 on the second display assembly

wall 730. In some embodiments, electronics 800 may be 401. A pair of mounting hooks 450 are preferably placed

mounted to both the first wall 740 and the second wall at the top of the second display assembly 401 and cor-

730. The top wall 710 substantially prohibits airflow from 75 respond to the mounting posts 50 and 51 respectively.

entering the plenum. An opening 120 is preferably placed Preferably, the hook 450 would wrap around the circum-

on or near the top wall 710 to allow airflow 575 to enter ference of the mounting portions 55, where the hook 300

the gap defined by the opening of the space between the is stabilized between the walls 54 and 53.

first wall 740 and the rear of the LED backlight 220. In a

similar manner, another opening (notshown here)ispref- 20

erably provided on or near the tapwall 710 to allow airflow Claims

550 to enter the gap defined by the opening of the space

between the second wall 730 and the rear of the LED 1. Abackto back electronic display assembly compris-

backlight 420. ing:

[0021] A gasket 700 is preferably positioned around 25

the perimeter of the first wall 740 so that the gasket 700 a first display assembly (201) positioned back

is compressed between the plenum walls (top wall 710, to back with a second display assembly (401);

bottom wall 715, and pair of opposing sidewalls) and the an enclosed plenum (500) positioned entirely

second wall 730 when the unit is closed. Preferably, a betweenthefirstand secaond display assemblies

pair of dividing walls 80/85 are used to define a loop 30 (201,401);

around the plenum 500 which passes through only one afirstgapdefined between the enclosed plenum

of the dividing walls (here 80). Generally speaking, the (500) and the first display assembly (201);

dividing walls 80/85 should connect between the first wall asecond gap defined between the enclosed ple-

740 and second wall 730 of the plenum. In an exemplary num (500) and the second display assembly

embodiment, dividing wall 80 is perpendicular to dividing 35 (401); and

wall 85. Even more preferably, dividing wall 80 is ar- a fan positioned (600) to force external air

ranged horizontally and contains the fan(s) while dividing through the first and second gaps;

wall 85 is connected to the end of dividing wall 80 but is wherein the plenum (500) is sealed to prevent

arranged vertically and does not contain a fan. Although circulating air located within the enclosed ple-

fans are only shown within the dividing wall 80, they could 40 num (500) from exiting the enclosed plenum

instead be placed within the dividingwall 85, or only within (500).

the dividing wall 85 with no fans placed within dividing

wall 80. For exemplary airflow, it has been discovered 2. The assembly of claim 1 further comprising:

that placing the first fan 75 near the center of the display a plenum fan (75,77) positioned within the enclosed

assembly and the second fan 77 near the perimeter of 45 plenum.

the display assembly, causes a pair of circulating gas

loops 501 and 510 respectfully. 3. The assembly of claim 1 wherein:

[0022] A plurality of input/output electrical connections one or more electronic components (800) for oper-

25 are preferably placed at the top of the display assem- ating the first display assembly (201) are positioned

bly 201 and underneath a sloped rain catcher 705. Also, 50 within the enclosed plenum (500).

a pair of mounting pins 50 and 51 are arranged at the

top of the display assembly 201. A plurality of latches 4. The assembly of claim 3 wherein:

120, 122, 125 are preferably arranged at the bottom of the electronic component (800) is a power module.

the display assembly 201, although shown with three

latches embodiments can be practiced with one ortwo 55 5. The assembly of claim 1 wherein:

latches only. Also shown in this figure are the attachment the enclosed plenum (500) comprises a first wall

brackets 900 and 910 for gas springs 850 or other sup- (740) and second wall (730) which oppose each oth-

porting resistive elements. er, a top wall (710), bottom wall (715), and a pair of
4
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sidewalls.

positioniert ist;
einen ersten Spalt, der zwischen dem um-

6. The assembly of claim 5 further comprising: schlossenen Luftiraum (500) und der ersten Dis-
a gasket(700) positioned between the top wall (710) playanordnung (201) definiert ist;
and the second wall (730). 5 einen zweiten Spalt, der zwischen dem um-

schlossenen Lufttraum (500} und der zweiten

7. The assembly of claim 1 wherein: Displayanordnung (401) definiert ist; und
the second display assembly (401) is permitted to ein Geblase, das positioniert (600) ist, um Au-
move relative to the first display assembly (201). enluft durch den ersten und den zweiten Spait

10 zu zwangen;

8. The assembly of claim 5 wherein: wobei der Luftraum (500) versiegelt ist, um zu
the first wall (740) is fixed relative to the first display verhindern, dass in dem umschlossenen Luft-
assembly (201); and the second wall (730) is fixed raum (500) befindliche zirkulierende Luft aus
relative to the second display assembly (401). dem umschlossenen Luftraum (500) austritt.

15
9. The assembly of claim 5 wherein: Anordnung nach Anspruch 1, die weiter Folgendes
umfasst:

the first gap is further defined between the first ein Luftraumgeblase (75, 77), das in dem umschlos-
wall (740) of the enclosed plenum (500) and an senen Luftraum positioniert ist.
LED backlight (220) for the first display assem- 20
bly (201); and Anordnung nach Anspruch 1, wobei:
the second gap is further defined between the eine oder mehrere Elektronikkomponenten (800)
second wall (730) of the enclosed plenum (500} zum Betreiben der ersten Displayanordnung (201)
and an LED backlight (220) for the second dis- in dem umschlossenen Luftraum (500} positioniert
play assembly {401). 25 sind.

10. The assembly of claim 1 further comprising: Anordnung nach Anspruch 3, wobei:

es sich bei der Elektronikkomponente (800) um ein
a first dividing wall (80,85) positioned within the Leistungsmodul handelt.
enclosed plenum (500); and 30
a second dividing wall (80,85) positioned within Anordnung nach Anspruch 1, wobei:
the enclosed plenum (500) and oriented sub- der umschiossene Luftraum (500) eine erste Wand
stantially perpendicular to the first dividing wall {740) und eine zweite Wand (730}, die einander ge-
(80,85). geniberliegen, eine obere Wand (710), eine untere

35 Wand (715) und ein Paar Seitenwinde umfasst.

11. The assembly of claim 10 further comprising:

a plenum fan (75,77) positioned within the first or Anordnung nach Anspruch 5, die weiter Folgendes
second dividing wall (80,85). umfasst:
eine Dichtung (700), die zwischen der cberen Wand

12. The assembly of claim 5 wherein: 40 {710) und der zweiten Wand (730) positioniert ist.
the pair of sidewalls extend between the first wall
(740) and the second wall (730). Anordnung nach Anspruch 1, wobei:

es der zweiten Displayanordnung (401) erméglicht

13. The assembly of claim 5 wherein: ist, sichrelativ zu der ersten Displayanordnung (201)

the pair of sidewalls extend between the top wall 45 zu bewegen.
(710) and the bottom wall (715).
Anordnung nach Anspruch 5, wobei:

Patentanspriiche die erste Wand (740) relativ zu der ersten Dis-

50 playanordnung (201) fest ist; und
1. Elektronische Riicken-an-Riicken-Displayanord- die zweite Wand (730) relativ zu der zweiten Dis-
nung, die Folgendes umfasst: playanordnung (401) fest ist.
eine erste Displayanordnung (201) die Riicken Anordnung nach Anspruch 5, wobei:
an Ricken mit einer zweiten Displayanordnung 95
(401) positioniertist; einen umschiossenen Luft- der erste Spalt weiter zwischen der ersten Wand
raum (500), der volistandig zwischen der ersten (740) des umschlossenen Luftraums (500} und
und der zweiten Displayanordnung {201, 401) einer LED-Hintergrundbeleuchtung (220)fiir die
5
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erste Displayanordnung (201) definiert ist; und
der zweite Spalt weiter zwischen der zweiten
Wand (730) des umschlossenen Luftraums
(500) und einer LED-Hintergrundbeleuchtung

Ensemble selon la revendication 1, dans lequel :

un ou plusieurs composants électroniques (800) ser-
vant a faire fonctionner le premier ensemble d’affi-
chage (201) sont positionnés a I'intérieur du caisson

(220) fir die zweite Displayanordnung (401)de- 5 clos (500).
finiert ist.
Ensemble selon la revendication 3, dans lequel :

10. Anordnung nach Anspruch 1, die weiter Folgendes le composant électronigue (800) est un module de
umfasst: puissance.

10
eine erste Trennwand (80, 85), die in dem um- Ensemble selon la revendication 1, dans lequel :
schlossenen Lufttraum (500) positioniertist; und le caisson clos (500) comporte une premiére paroi
eine zweite Trennwand {80, 85), die indem um- (740) et une deuxiéme parci (730) quisont opposées
schlossenen Luftraum (500) positioniert ist und 'une par rapport a l'autre, une paroi supérieure
im Wesentlichen senkrecht zuderersten Trenn- 16 {710), une paroi inférieure (715), et une paire de pa-
wand (80, 85) orientiert ist. rois latérales.

11. Anordnung nach Anspruch 10, die weiter Folgendes Ensemble selon la revendication 5, comportant par
umfasst: ailleurs :
ein Luftraumgeblase (75, 77) das in der ersten oder 20 un joint d’étanchéité (700) positionné entre la paroi
der zweiten Trennwand (80, 85) positioniert ist. supérieure (710) et la deuxiéme paroi (730).

12. Anordnung nach Anspruch 5, wobei: Ensemble selon la revendication 1, dans lequel :
sich das Paar Seitenwénde zwischen der ersten le deuxiéme ensemble d’affichage (401) peut se dé-
Wand (740) und der zweiten Wand (730) erstreckt. 25 placer par rapport au premier ensemble d’affichage

(201).

13. Anordnung nach Anspruch 5, wobei:
sich das Paar Seitenwande zwischen der oberen Ensemble selon la revendication 5, dans lequel :
Wand (710) und der unteren Wand (715} erstreckt.

30 la premiere paroi (740) est fixe par rapport au
premier ensemble d’affichage (201) ; et

Revendications la deuxiéme paroi (730) est fixe par rapport au

deuxiéme ensemble d’affichage (401).

1. Ensembled’affichage électronique dutype dos ados

comportant : 35 Ensemble selon la revendication 5, dans lequel :
un premier ensemble d’affichage (201) position- le premier espace est par ailleurs défini entre la
né dos a dos avec un deuxiéme ensemble d’af- premiere paroi (740) du caisson clos (500) et un
fichage (401} ; un caisson clos (500) positionné rétroéclairage DEL (220) pour le premier en-
entierement entre les premier et deuxiéme en- 40 semble d’affichage (201) ; et
sembles d’affichage (201, 401) ; le deuxieme espace est par ailleurs défini enire
un premier espace défini entre le caisson clos la deuxiéme paroi (730) du caisson clos (500)
(500) et le premier ensemble d’affichage (201) ; et unrétroéclairage DEL (220) pour le deuxieéme
un deuxiéme espace défini entre le caisson clos ensemble d’affichage (401).
(500) et le deuxiéme ensemble d’affichage 45
(401) ; et 10. Ensemble selon la revendication 1, comportant par
un ventilateur positionné (600) pour forcer de ailleurs :
'air externe au travers des premier et deuxiéme
espaces ; une premiére paroi de séparation (80, 85) posi-
dans lequel le caisson (500) est scellé pourem- 50 tionnée a l'intérieur du caisson clos (500} ; et
pécher I'air de circulation se trouvant a l'intérieur une deuxiéme paroi de séparation (80, 85) po-
du caisson clos (500) de sortir du caisson clos sitionnée a l'intérieur du caisson clos (500) et
(500). orientée de maniére sensiblement perpendicu-

laire par rapport a la premiére paroi de sépara-

2. Ensemble selon la revendication 1, comportant par 95 tion (80, 85).
ailleurs :
un ventilateur de caisson (75, 77) positionné a I'in- 11. Ensemble selon larevendication 10, comportant par
térieur du caisson clos. ailleurs :
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un ventilateur de caisscn (75, 77) positionné a lin-
térieur de la premiére ou deuxiéme paroi de sépa-
ration (80, 85).

Ensemble selon la revendication 5, dans lequel :
la paire de parois latérales s’étendent entre la pre-
miére paroi (740) et la deuxiéme paroi (730).

Ensemble selon la revendication 5, dans lequel :
la paire de parois latérales s’étendent entre la paroi
supérieure (710) et la paroi inférieure (715).
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ABSTRACT
The exemplary embodiments herein provide a figure eight closed loop of circulating gas
pathways wrapping 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

Cross-Reference to Related Applications

[0001] The present application is a divisional application of Australian Patent
Application No. 2014287438. The contents of Australian Patent Application No.
2014287438 are incorporated herein by reference in their entirety, for all purposes.
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

[0003a] It is an object of the present invention to substantially overcome or at least
ameliorate one or more of the above disadvantages.

[0003b] According to one aspect of the present disclosure, there is provided herein a
cooling assembly for an electronic display comprising: a closed loop of gas pathways
for circulating gas comprising: a front channel placed in front of the electronic display, a
rear channel placed behind the electronic display, a center channel placed between the
front and rear channels and_comprising a first and second plurality of subchannels, a
first plurality of pass-through apertures connecting the first plurality of subchannels to
only the front channel, and a second plurality of pass-through apertures connecting the

AH26(21017304_1:MS8D
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second plurality of subchannels to only the rear channel; a first open loop pathway for
ambient air positioned between the electronic display and the center channel; and a
second open loop pathway for ambient air positioned between the center channel and

the rear channel.

[0003¢c] According to another aspect of the present disclosure, there is also provided
herein a cooling assembly for an electronic display comprising: a front channel defined
by the space between a front surface of the electronic display and a transparent plate;
a first open loop pathway defined by the space between a rear surface of the electronic
display and a front plate; a rear plate positioned behind the electronic display and
having a first side forming part of a rear channel and an opposing side forming part of a
second open loop pathway; a center channel placed between the first and second open
loop pathways and comprising a first and second plurality of independent subchannels;
a plurality of pass-through apertures connecting the first plurality of independent
subchannels to only said front channel and connecting the second plurality of
independent subchannels to only said rear channel; a closed loop fan positioned to
force circulating gas through the front channel, rear channel, and center channel; and
an open loop fan positioned to force ambient air through the first and second open loop

pathways.

[0004] One or more 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.

[0010] FIGURE 4 is a detailed perspective section view of Detail 4.

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

13461857 _1
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[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 staled 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.

[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
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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 tfront 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
(creating the figure eight) and to cross paths with the open loop air 10 and 15 without
allowing the closed loop circulating gas and open loop air to mix.

[0019] The rear open loop channel 11 is preferably positioned immediately adjacent to
the center channel 13, and allows open loop air 10 to flow through, thereby removing
heat from the center channel 13 (and/or the closed loop circulating gas 13 contained

within) and the rear channel 30. The rear channel 30 is positioned near the rear of the
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display and may contain various electronic components 35 for operating the overall
display assembly, fans, or the display 160 itself.

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

[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 it 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

13461857 _1

SEC et al. v. MRI
SEC Exhibit 1022.5927
IPR2023-00221



16 Aug 2017

2017216500

6

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 liguid crystal display
(LCD}, but this is not required. Alternative embodiments may utilize any type of flat
panel electronic display, including but not limited to plasma, OLED, electroluminescent
polymers, or similar. In some embodiments, the various electrical components 35
(power supplies, printed circuit boards, microprocessors, electronic storage, etc.) may
be attached and in thermal communication with a plate 31 which may form the rear
partion of channel 11 for apen 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.

[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
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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.
[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
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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
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
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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,
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 closed loop of gas pathways for circulating gas comprising:
a front channel placed in front of the electronic display,
a rear channel placed behind the electronic display,
a center channel placed between the front and rear channels and
comprising a first and second plurality of subchannels,
a first plurality of pass-through apertures connecting the first plurality of
subchannels to only the front channel, and
a second plurality of pass-through apertures connecting the second plurality
of subchannels to only the rear channel;
a first open loop pathway for ambient air positioned between the electronic
display and the center channel; and
a second open loop pathway for ambient air positioned between the center
channel and the rear channel.

2. The cooling assembly of claim 1 further comprising:
a closed loop fan positioned to force circulating gas through the closed loop of
gas pathways; and
an open loop fan positioned to force ambient air through the first and second
open loop pathways.

3. The cooling assembly of claim 1 further comprising:
a rear plate having a posterior and anterior side and placed within the rear
channel;
a plurality of electronic components attached to the posterior side of the rear
plate; and
wherein the anterior side of the rear plate forms a portion of the second open
loop pathway.

4. The cooling assembly of claim 1 wherein:
the first and second plurality of pass-through apertures contain a hole in the
center and are arranged such that the circulating gas travels through the
hole in the center while the ambient air travels around the pass-through
aperture.
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The cooling assembly of claim 1 wherein:
the second open loop pathway and the rear channel share a plate such that a
side of the plate is within the rear channel while an opposing side of the

plate is within the second open loop pathway.

The cooling assembly of claim 1 wherein:
the center channel is placed between the first and second open loop pathways.

A cooling assembly for an electronic display comprising:

a front channel defined by the space between a front surface of the electronic
display and a transparent plate;

a first open loop pathway defined by the space between a rear surface of the
electronic display and a front plate;

a rear plate positioned behind the electronic display and having a first side
forming part of a rear channel and an opposing side forming part of a
second open loop pathway;

a center channel placed between the first and second open loop pathways and
comprising a first and second plurality of independent subchannels;

a plurality of pass-through apertures connecting the first plurality of independent
subchannels to only said front channel and connecting the second plurality
of independent subchannels to only said rear channel,

a closed loop fan positioned to force circulating gas through the front channel,
rear channel, and center channel; and

an open loop fan positioned to force ambient air through the first and second

open loop pathways.

The cooling assembly of claim 7 further comprising:
a plurality of electronic components attached to the side of the rear plate forming
part of the rear channel.

The cooling assembly of claim 7 further comprising:

a plurality of cooling fins placed within the first and second open loop pathways.

Manufacturing Resources International, Inc.
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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Sfoca

no
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Foreign Reference

JPH062337.pdf

414626

4a440a729ac4c918000f830eb57d8af3820¢|
5c5¢

no

Warnings:

Information:

10

Foreign Reference

JPH08305301A.pdf

539928

8a730923aee29%eb7b6ees3dSfcfe1adb095

ab%es

no

Warnings:

Information:

I

Foreign Reference

JP2007293105A.pdf

423742

9ff1e4b39fbeas5564b955f33%e5€a6047c5

no

Warnings:

Information:

12

Foreign Reference

EP3259968A1.pdf

110845

43f4adaa85b4c7359ef80097c02982c478¢ed

no

Warnings:

Information:

13

Foreign Reference

AU2014287438.pdf

3749390

69c28b9ccfa503d3285c9c7bB8ecd011171b
820c

no

23

Warnings:

Information:

14

Foreign Reference

JP2010282109.pdf

9269964

41f915f63263cb382e80a3043a047584347¢

no

49

Warnings:

Information:

15

Foreign Reference

KR200401354.pdf

194202

74074229531732dd437483d57c5¢7605¢03)]

no

Warnings:
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543817

16 Foreign Reference KR200366674.pdf no 10

068275d2779572a0e6fd362dd99de923e2f

Warnings:

Information:

352574

17 Foreign Reference JPH09246766.pdf no 5

dc6d57fh7817e732289d80b0fbc44796debo)
fc15a

Warnings:

Information:

1816909

18 Foreign Reference JP2006163217.pdf no 29

d4768954d8fd971445d3a24efd9cd4f7acal
cfaf

Warnings:

Information:

2653449

19 Foreign Reference JP6305564B2.pdf no 12

€a665b19120424698061818443c3a32f40e
a4531

Warnings:

Information:

2532915

20 Foreign Reference AU2015253128.pdf no 24

a25a%aab2cce56e31b961d7f6b3a790d7ee|
b08aa

Warnings:

Information:

3453690

21 Foreign Reference KR101847151.pdf no 27

7080bb705f114dbc8a284131f80a00ad85a)
143c

Warnings:

Information:

2856496

22 Foreign Reference CA2705814.pdf no 52

ea74acl cfb4803f23bb71ab0cbba78a1596(
cl46

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the
Image File Wrapper and may affect subsequent processing
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23

Foreign Reference

CA2947524.pdf

1346223

772dace2a9b08082ae97f2bb656e3d40ef2
2c860

no

23

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

24

Foreign Reference

KR101853885.pdf

2284485
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no
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Warnings:

Information:

25

Foreign Reference

W02007116116.pdf

1729686
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no

25

Warnings:

Information:

26

Foreign Reference

JP2004199675.pdf

1021648

450e83¢33a70874d7f8df293b94795d123|
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no

Warnings:

Information:

27

Foreign Reference

WO02014062815.pdf

505019
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no

Warnings:

Information:

28

Foreign Reference

KR101868077.pdf

587874
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0Ocsf

no

Warnings:
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Foreign Reference

WO02016127613.pdf
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f114ee818883fc4d2e06837357e230ae86d

no
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Foreign Reference

JP2018511838A.pdf

1468250

40c565fd1619b1f5bfcc037c83a5%4ed028

no

27

Warnings:

Information:

31

Foreign Reference

JP2000010501A.pdf

474577

bffcbf4399461a692ed779577d19cec385ac|
430c

no

Warnings:

Information:

32

Foreign Reference

JP2010102227A.pdf

658142

04095427e57c7702904fa52d4eaSeef448b4|

no

Warnings:

Information:

33

Foreign Reference

JP2011503663A.pdf

1126636

e6b9a7cd471fe5d7847b30ad0ab0ad 1776/
Saf64

no

26

Warnings:

Information:

34

Foreign Reference

JP2011075819A.pdf

582227

Scc7eff154f2781ab45380df94cefcosffed6e)

no

Warnings:

Information:

35

Foreign Reference

JP2012133254A.pdf

760368

852744d25713f6ba7983a1c73765096d dad|
0%

no

20

Warnings:

Information:

36

Foreign Reference

JP2013537721A.pdf
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Foreign Reference

JP2014225595A.pdf

528162

285f7ef65c3ceS5ca7cas1de6e0108416be0s|

no

Warnings:

Information:

38

Foreign Reference

KR101885884.pdf

714947

0c561cac!9d3974c4bed 142a5b7bade7222)
555¢

no

22

Warnings:

Information:

39

Foreign Reference

WO02013182733.pdf

209968

e11fd758d06cf4a61092b86693f8ad8eab11]

no

22

Warnings:

Information:

40

Foreign Reference

KR101894027.pdf

1125055

d00985a60ba386a2ab83cfo6e966d151dbe]

no

20

Warnings:

Information:

41

Foreign Reference

CA2915261.pdf

1666950

9b35e5f0efSbdc5682390cb1ddc1aeb6799)

no
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Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

3951679
42 Foreign Reference AU2017216500_B2.pdf no 22
e6a76bc11f08d887fe2637deefdc489f660¢]
Warnings:
Information:
1261535
43 Foreign Reference KR101904363B1.pdf no 26
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Foreign Reference

WO02018200260A1.pdf

2220422

22796beaab970c20feS5fa05b0d7bb2f682ed
9a6f

no
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Warnings:

Information:

45

Foreign Reference

W02018200905A1.pdf

398148

86d8ec1dc676052b8924c4677b4ce347e63|
9bded

no

37

Warnings:

Information:

46

Foreign Reference

CN108700739A.pdf

1726376

28e769f8dacdc4cb59e1e4df205658632294
2dcd

no

Warnings:

Information:

47

Foreign Reference

CA2809019C.pdf

954550

cef540883331c80808d 1a388aa6da43ccc50)

no

38

Warnings:

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the

Image File Wrapper and may affect subsequent processing

Information:

48

Foreign Reference

JP2004286940A.pdf

631410

553fca440426633de907341de0f423bc4904
36eb

no
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49

Foreign Reference

EP3423886A1.pdf

2348615

19fd901764928c79451bda3cefbadf562427)

no
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Foreign Reference
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Foreign Reference

KR1020000047899A.pdf

587377

B8aSdea68cfa?08e2839cb4473809%9cbdfce]

no

35

Warnings:

Information:

52

Foreign Reference

KR1020040067701.pdf

3695468

93d2ac07094ad45c90fa923fc3c2064f0c44

no

24

Warnings:

Information:

53

Foreign Reference

AU2016220308.pdf

4879802

3blad7e34f49c58fabdc024eb7027499de9)

no

56

Warnings:

Information:

54

Foreign Reference

AU2015229457 pdf

3166559

ff89ac873c60a08e7c47010e791a%e35480)
3e29

no

22

Warnings:

Information:

55

Foreign Reference

KR101958375.pdf

2329749
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Warnings:

Information:

56

Foreign Reference

EP3468321A1.pdf
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no
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1456939

58 Foreign Reference JP2019512721_A.pdf no 15

9801f21891d210103429439166160d321,
a561c

Warnings:

Information:

835882
59 Foreign Reference KR20060070176A.pdf no 20
71398071cea23d5555188425fc066f5c895f]
Warnings:
Information:
2586721
60 Foreign Reference AU2017216500.pdf no 21
1767fc7d90110a4008191d05f004639b83ce
069
Warnings:
Information:
Total Files Size (in bytes){ 99100993

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/933,932
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
A o) N/A N/A N/A N/A 300
SEARCH FEE
R e ) N/A N/A N/A N/A 660
EXAMINATION FEE
A ON P N/A N/A N/A N/A 760
TOTAL CLAIMS ] *
(37 CFR 1.16()) 20 minus 20= OR [x 100 - 0.00
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h) 3 minus 3 = x 460 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1720
APPLICATION AS AMENDED - PART II
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CFg ?.15(\)) Minus = OR |x =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |«x =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total * Minus A = =
= (37 CFg ?.15(\)) OR |x -
% Independent * Minus | *** = = OR [x =
w (37 CFR 1.16(h)) - -
E: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
Q. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPLO.gOV.

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
16/933,932 07/20/2020 2844 1720 MAN2241-045R 20
CONFIRMATION NO. 5816
8698 FILING RECEIPT

5300 Fiveraioe brive 0 B

Dublin, OH 43017
Date Mailed: 07/31/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
William Dunn, Alpharetta, GA;
Tim Hubbard, Alpharetta, GA;
Applicant(s)
Manufacturing Resources International, Inc., Alpharetta, GA;

Power of Attorney: The patent practitioners associated with Customer Number 08698

Domestic Priority data as claimed by applicant
This application is a CON of 16/708,260 12/09/2019 PAT 10721836
which is a CON of 15/789,331 10/20/2017 PAT 10506740
which is a CON of 14/834,034 08/24/2015 PAT 9801305
which is a CON of 14/050,464 10/10/2013 PAT 9119325
which is a CON of 12/641,468 12/18/2009 PAT 8654302
which claims benefit of 61/138,736 12/18/2008
and is a CIP of 12/411,925 03/26/2009 PAT 8854595
which claims benefit of 61/039,454 03/26/2008
and said 12/641,468 12/18/2009
is a CIP of 12/556,029 09/09/2009 PAT 8373841
which claims benefit of 61/095,615 09/09/2008
and said 12/641,468 12/18/2009
is a CIP of 12/234,307 09/19/2008 PAT 8767165
which claims benefit of 61/033,064 03/03/2008
and said 12/641,468 12/18/2009
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is a CIP of 12/234,360 09/19/2008 ABN

which claims benefit of 61/053,713 05/16/2008
and said 12/641,468 12/18/2009

is a CIP of 12/237,365 09/24/2008 PAT 8879042
which claims benefit of 61/057,599 05/30/2008
and said 12/641,468 12/18/2009

is a CIP of 12/235,200 09/22/2008 ABN

which claims benefit of 61/076,126 06/26/2008
and said 12/641,468 12/18/2009

is a CIP of 12/620,330 11/17/2009 PAT 8274622
which claims benefit of 61/115,333 11/17/2008
and said 12/641,468 12/18/2009

is a CIP of 12/556,209 09/09/2009 PAT 8379182
which claims benefit of 61/095,616 09/09/2008

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 07/30/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/933,932

Projected Publication Date: 11/05/2020

Non-Publication Request: No

Early Publication Request: No
Title

ELECTRONIC DISPLAY WITH COOLING
Preliminary Class
315
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing

of patent applications on the same invention in member countries, but does not result in a grant of "an international
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patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter

as imposed by any Government contract or the provisions of existing laws relating to espionage and the national

security or the export of technical data. Licensees should apprise themselves of current regulations especially with

respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of

State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
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Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Doc Code: PA.. PTO/AIA/82A (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date July 20, 2020

First Named Inventor Dunn et al.

Title ELECTRONIC DISPLAY WITH COOLING
Art Unit n/a
Examiner Name n/a

Attorney Docket Number | MAN2241-045R

SIGNATURE of Applicant or Patent Practitioner

Signature /Adam J Sm|th/ Date (Optional) JUIy 20, 2020

Name Adam J. Smith Registration 72,962

Number

Title (if Applicant is a Attorney of Record
juristic entity)

Applicant Name (if Applicant is a juristic entity) Manufacturing Resources International, Inc.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

*Total of forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

SEC et al. v. MRI
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Modified PTO/AIAR2E
SLG version 08/2014

GENERAL POWER OF ATTORNEY BY APPLICANT
FOR UNITED STATES PATENT

| hereby ravoke all previcus powers of attorney given in the apbiéceﬁtidn identified in the
attached fransmittal letter (form PTO/AIA/BZA or equivalent).

| hersby appoint the practitioners associated with the following Customer Number for
Standley Law Group LLP:

08698

as my/our attorneys or agents, and 1o transact all business in the United States Patent and
Trademark Office connecied therewith for the application referenced in the attached
transmittal letter {for PTO/AIA/B2A or equivalent).

Please recognize or change the correspondence address for the application identified in the

attached transmittal letter to the address sssocialed with the above-mentioned Customer
Murmber. —

I am the Applicant:
D Inventor or Joint Inventor (litle not required)

Legal Representative of a Deceased or Legally Incapacitated Inventor {litle not
required)

x Assignee or Person to Whom the Inventor is Under an Obligation to Assign
{provide 3|gner 5 title I applicant is a juristic entity)

E [ Parson Who Otherwise Shows Sufficient Proprietary Interest (e.q., a petition
T under 37 CFR 1.46(b){2) was granted in the application or is concurrently being
filed with this document) {provide signer's title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whose titie is supplied below) is authorized to act on behalf of the applicant {g.g., whers the
applicant is a juristic entity). if };;a’fﬁ@ant is a juristic entity, provide the name of the juristic entity below.

Signature M{:M Date ”"’%/5%2 2/

Name 1 William Dunn

Title President & CEQ

Juristic Entity | Manufacturing Resources International, inc.

Mote: Signature - this form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for
signature reguiremenis and certifications. Submit multiple forms for more than one signature, see below™.

*Total of form{s) isfare submitted.

SEC et al. v. MRI
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PTO/AIA/14
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Attorney Docket Number MAN2241-045R

Application Data Sheet 37 CFR 1.76
Application Number

Title of Invention ELECTRONIC DISPLAY WITH COOLING

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as cutlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the document
may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 37
[ CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
William Dunn

Residence Information (Select One) (®) USResidency (O Non US Residency (O Active US Military Service

City | Alpharetta | State/Province | GA ‘ Country of Residence | | us

Mailing Address of Inventor:

Address 1 c/o Manufacturing Resources International, Inc.

Address 2 6415 Shiloh Road East

City ‘ Alpharetta | State/Province | GA
Postal Code 30005 Country i us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Tim Hubbard

Residence Information (Select One) (#) USResidency (O Non US Residency (O Active US Military Service

City | Alpharetta | State/Province | GA ‘ Country of Residence il us

Mailing Address of Inventor:

Address 1 c/o Manufacturing Resources International, Inc.

Address 2 6415 Shiloh Road East

City Alpharetta | State/Province | GA
Postal Code ‘ 30005 | Country i us

All Inventors Must Be Listed - Additional Inventor Information blocks may be generated

within this form by selecting the Add button.

Correspondence Information:

WEB ADS 1.0

SEC et al. v. MRI
SEC Exhibit 1022.5962
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number MAN2241-045R

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRONIC DISPLAY WITH COOLING

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] AnAddress is being provided for the correspondence Information of this application.

Customer Number 8698

Email Address standleydocketing@standleyllp.com | | Add Email | |Remove Email

Application Information:

Title of the Invention ELECTRONIC DISPLAY WITH COOLING

Attorney Docket Number | MAN2241-045R Small Entity Status Claimed ]

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 4 Suggested Figure for Publication (if any) 1

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c} and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of afiling date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35US.C

[] 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an
application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application {(see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer Number
will be used for the Representative Information during processing.

Please Select One: (®) Customer Number ‘ () US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 08698
WEB ADS 1.0

SEC et al. v. MRI
SEC Exhibit 1022.5963
IPR2023-00221




PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

MAN2241-045R

Application Number

Title of Invention

ELECTRONIC DISPLAY WITH COOLING

Prefix Given Name Middle Name Family Name Suffix
Registration Number
Prefix Given Name Middle Name Family Name Suffix

Remove

Registration Number

selecting the Add

button.

Additional Representative Information blocks may be generated within this form by

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386(c) or indicate National
Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes the specific

reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}
Continuation of 16708260 2019-12-09
Prior Application Status | Patented
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD} Patent Number (YYYY-MM-DD)
16708260 Continuation of 15789331 2017-10-20 10506740 2019-12-10
Prior Application Status | Patented
Application .. Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM.DD) Patent Number (YYYY-MM-DD)
15789331 Continuation of 14834034 2015-08-24 9801305 2017-10-24
Prior Application Status | Patented
Application T Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14834034 Continuation of 14050464 2013-10-10 9119325 2015-08-25
Prior Application Status | Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD} Patent Number (YYYY-MM-DD)
14050464 Continuation of 12641468 2009-12-18 8654302 2014-02-18
WEB ADS 1.0

SEC et al. v. MRI
SEC Exhibit 1022.5964
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

.. Attorney Docket Number MAN2241-045R
Application Data Sheet 37 CFR 1.76
Application Number
Title of Invention ELECTRCNIC DISPLAY WITH COCLING
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12641468 Claims benefit of provisional 61138736 2008-12-18
Prior Application Status | Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12641468 Continuation in part of 12411925 2009-03-26 8854595 2014-10-07
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12411925 Claims benefit of provisional 61039454 2008-03-26
Prior Application Status | Patented
Application o Prior Application Filing Date [ssue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12641468 Continuation in part of 12556029 2009-09-09 8373841 2013-02-12
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}
12556029 Claims benefit of provisional 61095615 2008-09-09
Prior Application Status | Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12641468 Continuation in part of 12234307 2008-09-19 8767165 2014-07-01
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}
12234307 Claims benefit of provisional 61033064 2008-03-03
Prior Application Status | Abandoned
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}
12641468 Continuation in part of 12234360 2008-09-19
WEB ADS 1.0

SEC et al. v. MRI
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

.. Attorney Docket Number MAN2241-045R
Application Data Sheet 37 CFR 1.76
Application Number
Title of Invention ELECTRCNIC DISPLAY WITH COCLING
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12234360 Claims benefit of provisional 61053713 2008-05-16
Prior Application Status | Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12641468 Continuation in part of 12237365 2008-09-24 8879042 2014-11-04
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12237365 Claims benefit of provisional 61057599 2008-05-30
Prior Application Status | Abandoned
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12641468 Continuation in part of 12235200 2008-09-22
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12235200 Claims benefit of provisional 61076126 2008-06-26
Prior Application Status | Patented
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12641468 Continuation in part of 12620330 2009-11-17 8274622 2012-09-25
Prior Application Status | Pending
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD}
12620330 Claims benefit of provisional 61115333 2008-11-17
Prior Application Status | Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD} Patent Number (YYYY-MM-DD)
12641468 Continuation in part of 12556209 2009-09-09 8379182 2013-02-19
WEB ADS 1.0

SEC et al. v. MRI

SEC Exhibit 1022.5966

[PR2023-00221



PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number MAN2241-045R

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRONIC DISPLAY WITH COOLING

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12556209 Claims benefit of provisional 61095616 2008-09-09

Additicnal Domestic Benefit/National Stage Data may be generated within this form by
selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application that is eligible
for retrieval under the priority document exchange program {PDX) the information will be used by the Office to automatically attempt retrieval
pursuant to 37 CFR 1.55(i){1) and (2). Under the PDX program, applicant bears the ultimate responsibility for ensuring that a copy of the foreign
application is received by the Office from the participating foreign intellectual property office, or a certified copy of the foreign priority
application is filed, within the time period specified in 37 CFR 1.55(g}{1).

Application Number CountryI Filing Date (YYYY-MM-DD}) Access Codel(if applicable)

Additicnal Foreign Priority Data may be generated within this form by selecting the Add
button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16,2013

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

WEB ADS 1.0

SEC et al. v. MRI
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number MAN2241-045R

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ELECTRONIC DISPLAY WITH COOLING

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (IP) office access to the instant application-as-filed {(see paragraph A in
subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application (see
paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an application.
After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access
by a foreign IP office(s). Instead, Form PTO/5B/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 {opt-out of authorization) is checked, the undersigned
hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office (JPQ), the Korean
Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of China (SIPO), the World
Intellectual Property Organization {(WIPO), and any other foreign intellectual property office participating with the USPTO in a
bilateral or multilateral priority document exchange agreement in which a foreign application claiming priority to the instant
patent application is filed, access to: {1} the instant patent application-as-filed and its related bibliographic data, (2) any foreign
or domestic application to which priority or benefit is claimed by the instant application and its related bibliographic data, and
(3) the date of filing of this Authorization. See 37 CFR 1.14(h)(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search results from
the instant patent application when a European patent application claiming priority to the instant patent application is filed. See
37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a copy of
search results from the instant application without delay in a European patent application that claims priority to the instant
application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[[] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with any
documents and information identified in subsection 1A above.

7 B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the application in
accordance with 37 CFR 1.14.

WEB ADS 1.0

SEC et al. v. MRI
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number MAN2241-045R

Application Data Sheet 37 CFR 1.76
Application Number

Title of Invention ELECTRONIC DISPLAY WITH COOLING

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR to have
an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. The
information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 1.43; or the
name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person who otherwise shows
sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an applicant under 37 CFR 1.46 (assignee,
person to whom the inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest) together with one or more
joint inventors, then the joint inventor or inventors who are also the applicant should be identified in this section.

(®) Assignee (O Legal Representative under 35 US.C. 117 (O JointInventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Manufacturing Rescurces International, Inc.

Mailing Address Information For Applicant:

Address 1 6415 Shiloh Road East

Address 2

City Alpharetta State/Province GA
CountryI us Postal Code 30005
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

WEB ADS 1.0

SEC et al. v. MRI
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

MAN2241-045R

Application Number

Title of Invention ELECTRONIC DISPLAY WITH COOLING

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of
CFR to have an assignment recorded by the Office.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent application
publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application publication as an
applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the patent application

publication.

If the Assignee or Non-Applicant Assignee is an Organization check here.

[]

Prefix

Given Name

Middle Name

Family Name

Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by

selecting the Add button.

WEB ADS 1.0

SEC et al. v. MRI
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PTO/AIA/14 (08-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number MAN2241-045R

Application Data Sheet 37 CFR 1.76
Application Number

Title of Invention ELECTRONIC DISPLAY WITH COOLING

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application Data Sheet
is submitted with the INITIAL filing of the application and either box A or B is not checked in subsection 2 of the
“Authorization or Opt-Out of Authorization to Permit Access” section, then this form must also be signed in accordance
with 37 CFR 1.14(c).
This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.
g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner,
all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given power of attorney {e.g.,
see USPTO Form PTO/AIA/81} on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Adam J. Smith/ Date (YYYY-MM-DD)

First Name Adam Last Name Smith Registration Number 72962

Additional Signature may be generated within this form by selecting the Add button.

WEB ADS 1.0

SEC et al. v. MRI
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ELECTRONIC DISPLAY WITH COOLING
Inventors: William Dunn and Tim Hubbard

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Application No. 16/708,260 filed on
December 9, 2019. U.S. Application No. 16/708,260 is a continuation of U.S. Application
No. 15/789,331 filed on October 20, 2017, now U.S. Patent No. 10,506,740 issued on
December 10,2019. U.S. Application No. 15/789,331 is a continuation of U.S. Application
No. 14/834,034 filed on August 24, 2015, now U.S. Patent No. 9,801,305 issued on
October 24, 2017. U.S. Application No. 14/834,034 is a continuation of U.S. Application
No. 14/050,464 filed on October 10, 2013, now U.S. Patent No. 9,119,325 issued on
August 25, 2015. U.S. Application No. 14/050,464 is a continuation of U.S. Application
No. 12/641,468 filed December 18, 2009, now U.S. Patent No. 8,654,302 issued on
February 18, 2014, which is a non-provisional of U.S. Application No. 61/138,736 filed
December 18, 2008. U.S. Application No. 12/641,468 is a continuation-in-part of U.S.
Application No. 12/411,925 filed March 26, 2009, now U.S. Patent No. 8,854,595 issued
on October 7, 2014, which is a non-provisional application of U.S. Application No.
61/039,454 filed March 26, 2008. U.S. Application No. 12/641,468 is a continuation-in-
part of U.S. Application No. 12/556,029 filed September 9, 2009, now U.S. Patent No.
8,373,841 issued on February 12, 2013, which is a non-provisional application of U.S.
Application No. 61/095,615 filed September 9, 2008. U.S. Application No. 12/641,468 is
a continuation-in-part of U.S. Application No. 12/234,307 filed September 19, 2008, now
U.S. Patent No. 8,767,165 issued on July 1, 2014, which is a non-provisional application
of U.S. Application No. 61/033,064 filed March 3, 2008. U.S. Application No. 12/641,468

is a continuation-in-part of U.S. Application No. 12/234,360 filed September 19, 2008,
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which is a non-provisional application of U.S. Application No. 61/053,713 filed May 16,
2008. U.S. Application No. 12/641,468 is a continuation-in-part of U.S. Application No.
12/237,365 filed September 24, 2008, now U.S. Patent No. 8,879,042 issued November
4, 2014, which is a non-provisional application of U.S. Application No. 61/057,599 filed
May 30, 2008. U.S. Application No. 12/641,468 is a continuation-in-part of U.S.
Application No. 12/235,200 filed September 22, 2008, which is a non-provisional of U.S.
Application No. 61/076,126 filed June 26, 2008. U.S. Application No. 12/641,468 is a
continuation-in-part of U.S. Application No. 12/620,330 filed November 17, 2009, now
U.S. Patent No. 8,274,622 issued September 25, 2012, which is a non-provisional of U.S.
Application No. 61/115,333 filed November 17, 2008. U.S. Application No. 12/641,468 is
a continuation-in-part of U.S. Application No. 12/556,209 filed September 9, 2009, now
U.S. Patent No. 8,379,182 issued February 19, 2013, which is a non-provisional of U.S.
provisional application No. 61/095,616 filed September 9, 2008. Al of said
aforementioned applications are hereby incorporated by reference in their entirety as if

fully recited herein.

TECHNICAL FIELD

[0002] The exemplary embodiments described herein generally relate to cooling

systems and in particular to cooling systems for electronic displays.

BACKGROUND

[0003] Conductive and convective heat transfer systems for electronic displays
generally attempt to remove heat from the electronic components in a display through the

sidewalls of the display. In order to do this, the systems of the past have relied primarily
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on fans for moving internal air (or ingested ambient air) within the housing past the
components to be cooled and out of the display. These components are typically power
supplies. In some cases, the heated air is moved into convectively thermal
communication with fins.

[0004] While such heat transfer systems have enjoyed a measure of success in the
past, improvements to displays and new display applications require even greater cooling
capabilities. Electronic displays are now being used in outdoor environments and other
applications where they may be exposed to high ambient temperatures and even direct
sunlight. In particular, cooling devices for electronic displays of the past have generally
used convective heat dissipation systems that function to cool only the rear interior portion
of the display. By itself, this is not adequate in many climates, especially when radiative
heat transfer from the sun through a display window becomes a major factor. In many
applications and locations 200 Watts or more of power through such a display window is
common. Furthermore, the market is demanding larger screen sizes for displays. With
increased electronic display screen size and corresponding display window size more
heat will be generated and more heat will be transmitted into the displays. Also, when
displays are used in outdoor environments the ambient air may contain contaminates
(dust, dirt, pollen, water vapor, smoke, etc.) which, if ingested into the display for cooling
the interior can cause damage to the interior components of the display.

[0005] A large fluctuation in temperature is common in the devices of the past. Such
temperature fluctuation adversely affects the electronic components in these devices;
both performance and lifetime may be severely affected. Thus, there exists a need for a

cooling system for electronic displays which are placed within environments having high
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ambient temperatures, possibly contaminates present within the ambient air, and even
placed in direct sunlight.
SUMMARY

[0006] Exemplary embodiments may comprise two separate flow paths for gas through
an electronic display. A first flow path may be a closed loop and a second flow path may
be an open loop. The closed loop path travels across the front surface of the image
assembly, continues to the rear of the display where it may enter a heat exchanger, finally
returning to the front surface of the image assembly. The open loop path may draw
ambient gas (ex. ambient air) through the rear of the display (sometimes through a heat
exchanger, behind an image assembly, or both) and then exhausts it out of the display
housing. A heat exchanger may be used to transfer heat from the circulating gas to the
ambient gas. In alternative embodiments, the ambient gas may also be forced behind
the image assembly (sometimes a backlight), in order to cool the image assembly and/or
backlight assembly (if a backlight is necessary for the particular type of display being
used). A cross-flow heat exchanger may be used in an exemplary embodiment.

[0007] The foregoing and other features and advantages of the exemplary
embodiments will be apparent from the following more detailed description of the

particular embodiments of the invention, as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] 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:
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[0009] FIGURE 1 is a rear perspective view of an embodiment where the rear cover of
the display has been removed.

[0010] FIGURE 2A is a perspective section view of another embodiment showing the
closed loop and open loop channels.

[0011] FIGURE 2B is a perspective section view similar to the view shown in Figure 2A
where the rear and side covers have been removed.

[0012] FIGURE 3 is a perspective section of another embodiment where ambient gas
is ingested only into the heat exchanger and not into optional additional channels.
[0013] FIGURE 4 is a perspective section view of an exemplary embodiment where a
cross-flow heat exchanger is used to separate high power and low power electrical

assemblies.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[0014] FIGURE 1 shows the rear of an embodiment for an electronic display 100, where
the rear cover for the display housing has been removed in order to show the internal
components. In this embodiment, the fan assemblies 102 and 103 for the closed loop
may be placed along two opposing edges of a heat exchanger 101. Preferably, fan
assembly 102 is the inlet for the heat exchanger and fan assembly 103 is the exit for the
heat exchanger 101. These assemblies can optionally be reversed however, where fan
assembly 103 is the inlet and fan assembly 102 is the exit. Further, both assemblies 102
and 103 are not required. Some embodiments may use only one fan assembly for the
closed loop. If only one fan assembly is used, it may be preferable to place the fan
assembly at the inlet of the heat exchanger 101, so that the circulating gas is ‘pulled’

across the front of the image assembly and pushed through the heat exchanger 101. This
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is not required however; other embodiments may pull the isolated gas through the heat
exchanger 101. Other embodiments may push the isolated gas across the front of the
image assembly. Fan assemblies 104 and 105 for the open loop may be placed along
two opposing edges of the display housing. Again, both assemblies 104 and 105 are not
required as some embodiments may use only one assembly and may use the open loop
fan assemblies in a push or pull design. Because the various fan assemblies described
herein can be placed in multiple orientations, when referring to the placement of the
various fan assemblies, the terms ‘push’, ‘pull’, ‘force’, and ‘draw’ will be used
interchangeably and any orientation may be used with the various embodiments herein.
[0015] The circulating gas which is being forced by the closed loop fan assemblies is
primarily circulating around the display. For example, the gas travels in a loop where it
passes through a channel, contacting the front surface of the image assembly (see
Figures 2A-2B) and absorbs heat from the image assembly. The circulating gas is then
preferably directed (or forced) into the heat exchanger 101 in order to transfer heat from
the circulating gas to the ambient gas. Afterwards, the circulating gas exits the heat
exchanger 101 and may eventually return to the channel and contact the front surface of
the image assembly. The circulating gas may also pass over several electronic
components 110 in order to extract heat from these devices as well. The electronic
components 110 may be any components or assemblies used to operate the display
including, but not limited to: transformers, circuit boards, resistors, capacitors, batteries,
power modules, motors, inductors, illumination devices, wiring and wiring harnesses,

lights, thermo-electric devices, and switches. In some embodiments, the electrical
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components 110 may also include heaters, when the display assembly might be used in
cold-weather environments.

[0016] In order to cool the circulating gas (as well as optionally cooling a backlight
assembly or image assembly) ambient gas is ingested into the display housing by the
open loop fan assembly 104 and/or 105. The ambient gas may simply be ambient air
which is surrounding the display. In some embodiments, the ambient gas may be air
conditioned (or otherwise cooled) prior to being drawn into the display. Once the ambient
gas is ingested into the display, it may be directed (or forced) through the heat exchanger
101 and optionally also across the rear surface of the backlight assembly or image
assembly (see Figures 2A-2B). By using the heat exchanger 101, heat may be
transferred from the circulating gas to the ambient gas. The heated ambient gas may
then be expelled out of the display housing.

[0017] Although not required, it is preferable that the circulating gas and ambient gas
do not mix. This may prevent any contaminates and/or particulate that is present within
the ambient gas from harming the interior of the display. In a preferred embodiment, the
heat exchanger 101 would be a cross-flow heat exchanger. However, many types of heat
exchangers are known and can be used with any of the embodiments herein. The heat
exchanger 101 may be a cross-flow, parallel flow, or counter-flow heat exchanger. In an
exemplary embodiment, the heat exchanger 101 would be comprised of a plurality of
stacked layers of thin plates. The plates may have a corrugated, honeycomb, or tubular
design, where a plurality of channels/pathways/tubes travel down the plate length-wise.
The plates may be stacked such that the directions of the pathways are alternated with

each adjacent plate, so that each plate’s pathways are substantially perpendicular to the
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pathways of the adjacent plates. Thus, gas may enter the heat exchanger only through
plates whose channels or pathways travel parallel to the path of the gas. Because the
plates are alternated, the closed loop and ambient gases may travel in plates which are
adjacent to one another and heat may be transferred between the two gases without
mixing the gases themselves (if the heat exchanger is adequately sealed, which is
preferable but not required).

[0018] In an alternative design, an open channel may be placed in between a pair of
corrugated, honeycomb, or tubular plates. The open channel may travel in a direction
which is perpendicular to the pathways of the adjacent plates. This open channel may
be created by running two strips of material or tape (esp. very high bond (VHB) tape)
between two opposite edges of the plates in a direction that is perpendicular to the
direction of the pathways in the adjacent plates. Thus, gas entering the heat exchanger
in a first direction may travel through the open channel (parallel to the strips or tape). Gas
which is entering in a second direction (substantially perpendicular to the first direction)
would travel through the pathways of the adjacent plates).

[0019] Other types of cross-flow heat exchangers could include a plurality of tubes
which contain the first gas and travel perpendicular to the path of the second gas. As the
second gas flows over the tubes containing the first gas, heat is exchanged between the
two gases. Obviously, there are many types of cross-flow heat exchangers and any type
would work with the embodiments herein.

[0020] An exemplary heat exchanger may have plates where the sidewalls have a
relatively low thermal resistance so that heat can easily be exchanged between the two

paths of gas. A number of materials can be used to create the heat exchanger.
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Preferably, the material used should be corrosion resistant, rot resistant, light weight, and
inexpensive. Metals are typically used for heat exchangers because of their high thermal
conductivity and would work with these embodiments. However, it has been discovered
that plastics and composites can also satisfy the thermal conditions for electronic
displays. An exemplary embodiment would utilize polypropylene as the material for
constructing the plates for the heat exchanger. It has been found that although
polypropylene may seem like a poor thermal conductor, the large amount of surface area
relative to the small material thickness, results in an overall thermal resistance that is very
low. Thus, an exemplary heat exchanger would be made of plastic and would thus
produce a display assembly that is thin and lightweight. Specifically, corrugated plastic
may be used for each plate layer.

[0021] As mentioned above, both inlet and exit fan assemblies are not required for the
embodiments. Alternatively, only a single fan assembly may be used for each loop. Thus,
only an inlet fan assembly may be used with the closed loop and only an exhaust fan
assembly may be used with the open loop. Alternatively, one of the loops may have both
inlet and exit fan assemblies while the other loop only has either an inlet or exit assembly.
[0022] The gas used in both loops can be any number of gaseous matters. In some
embodiments, air may be used as the gas for both loops. Preferably, the gas which
travels through the closed loop should be substantially clear, so that when it passes in
front of the image assembly it will not affect the appearance of the image to a viewer. The
gas which travels through the closed loop would also preferably be substantially free of
contaminates and/or particulate (ex. dust, dirt, pollen, water vapor, smoke, etc.) in order

to prevent an adverse effect on the image quality and damage to the internal electronic
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components. It may also be preferable to keep the gas within the open loop from having
contaminates. An optional filter may be used to ensure that the air (either in the closed
or open loop) stays free of contaminates. However, in an exemplary embodiment the
open loop may be designed so that contaminates could possibly be present within the
ambient gas but this will not harm the display. In these embodiments, the heat exchanger
(and the optional path behind the image assembly or backlight) is properly sealed so that
any contaminates in the ambient gas would not enter sensitive portions of the display.
Thus, in these exemplary embodiments, ingesting ambient air for the ambient gas, even
if the ambient air contains contaminates, will not harm the display. This can be particularly
beneficial when the display is used in outdoor environments or indoor environments
where contaminates are present in the ambient air.

[0023] FIGURE 2A shows a cross-section of another embodiment of a display 200. In
this figure, the rear cover 250 and side covers 251 and 252 are shown to illustrate one
method for sealing the overall display 200. The image assembly 220 is shown near the
front of the display 200. As discussed above, the image assembly 220 may comprise any
form of electronic assembly for generating an image, including but not limited to: LCD,
light emitting diode (LED), organic light emitting diode (OLED), field emitting displays
(FED), light-emitting polymers (LEP), plasma displays, and any other flat/thin panel
displays. The front display surface 221 is placed in front of the image assembly 220,
defining a channel 290 through which the circulating gas may flow. The front display
surface 221 may be any transparent material (glass, plastic, or composite) and may
optionally comprise several layers for polarizing light, reducing glare or reflections, and

protecting the internal display components. In an exemplary embodiment, the front
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display surface 221 would comprise two panes of glass which are laminated together with
index-matching optical adhesive. Further, a polarizing layer may be attached to one of
the panes of glass in order to reduce the internal reflections and solar loading on the
image assembly 220. It is most preferable that the polarizing layer be attached to the
inner surface of the front display surface 221 (the one facing the closed loop channel 290)
and also contain an anti-reflective (AR) coating. The front display surface may be a
durable display panel as disclosed in co-pending U.S. Application No. 12/330041 filed on
December 8, 2008, herein incorporated by reference in its entirety.

[0024] For the embodiment shown in Figure 2A, the image assembly 220 may be an
LCD stack with a backlight assembly 222. Some backlights may use cold cathode
fluorescent lamps (CCFLs) to produce the illumination necessary for generating an
image. In an exemplary embodiment, the backlight assembly 222 would comprise a
printed circuit board (PCB) with a plurality of LEDs (light emitting diodes) on the front
surface. An exemplary embodiment would have a low level of thermal resistance
between the front surface of the backlight assembly 222 and the rear surface 223 of the
backlight. A metallic PCB may be used for this purpose. The rear surface 223 of the
backlight may contain a thermally conductive material, such as a metal. Aluminum may
be an exemplary material for the rear surface 223. A second surface 224 may be placed
behind the rear surface 223 of the backlight assembly 222. The space between the rear
surface 223 of the backlight and the second surface 224 may define an additional optional
open loop channel 225 through which ambient gas may travel in order to cool the backlight

assembly 222 (or image assembly 220 if no backlight is used).
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[0025] FIGURE 2B shows the same cross section from Figure 2A with the rear cover
250 and side covers 251 and 252 removed and the closed and open loop air flows shown
for explanatory purposes. The closed loop fan assembly 202 may be used to propel the
circulating gas 210 around the closed loop. A first open loop fan assembly 203 may be
used to draw ambient gas 211 through the heat exchanger 201. Optionally, a second
open loop fan assembly 204 may be used to draw ambient gas 212 through the additional
optional channel 225 for cooling the backlight assembly 222 (or image assembly 220 if
no backlight is used). The optional second open loop fan assembly 204 can also be used
to exhaust ambient gas which has traveled through the heat exchanger 201 and through
the channel 225. If a second open loop fan assembly 204 is not used (perhaps because
the additional optional channel 225 is not used), the first open loop fan assembly 203 may
be used to exhaust the ambient gas 211 that has traveled through the heat exchanger
201.

[0026] As noted above, in an exemplary embodiment the ambient gas 211 and 212
does not mix with the circulating gas 210. It may be important for the image quality that
the circulating gas remains free of particulate and contaminates as this gas travels in front
of the image assembly 220. Since gas for the open loop may contain various
contaminates, a preferable embodiment should be adequately sealed to prevent the gas
from the two loops from mixing. This is not necessary however, as filters (either
removable or permanent) may be used to minimize the effect of particulate for both the
open and closed loops.

[0027] FIGURE 3 is a perspective section view of another embodiment of a display

assembly 10 showing inlet 60 and exhaust 65 apertures for the ambient gas 20. The inlet
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aperture 60 may contain a screen or filter (removable or permanent) to remove any
particulate (although this may not be necessary). One or more fans 50 may be positioned
so as to draw the ambient gas 20 into the inlet aperture 60 and through the heat
exchanger 201. In this embodiment, the ambient gas 20 is only drawn through the heat
exchanger 201 and not through any additional optional channels. This embodiment may
be used when the image assembly 80 (or backlight assembly) does not require the
additional cooling of an additional channel. For example, and not by way of limitation,
this embodiment 10 may be used when an OLED is used as the image assembly 80.
Further, this embodiment 10 may be used when the LCD backlight is not generating large
amounts of heat because it is not required to be extremely bright (perhaps because it is
not used in direct sunlight). Still further, this embodiment may be used when the ambient
gas 20 contains particulate or contaminates which may damage the display. In these
situations, it may be desirable to limit the exposure of the display to the ambient gas 20.
Thus, in these situations it may be desirable to only ingest ambient gas 20 into the heat
exchanger 201 and not through any additional cooling channels.

[0028] In some embodiments, the ambient gas 20 may be air conditioned (or otherwise
cooled) before it is directed into the heat exchanger 201. A front display surface 221 may
be used to create an anterior (front) wall of the channel 290 and/or protect the image
assembly 80 from damage. An exemplary front display surface 221 may be glass.
Another embodiment for the front display surface 221 may be two panes of glass which
are laminated together using optical adhesive. Solar loading (radiative heat transfer from
the sun through the front display surface 221 may result in a heat buildup on the image

assembly 80 (ex. OLED or LCD assembly). This heat may be transferred to the circulating
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gas as it passes through the channel between the front display surface 221 and the image
assembly 80, where this heat may then be transferred to the ambient gas 20 and expelled
from the display. The image assembly could be any one of the following: LCD, plasma
display assembly, OLED, light emitting polymer (LEP) assembly, organic electro
luminescence (OEL) assembly, LED display assembly, or any other flat/thin panel
electronic display.

[0029] FIGURE 4 shows another embodiment where a circulating gas 400 is forced
between a front display surface 221and an image assembly 80 and then through a heat
exchanger 201 in order to remove at least a portion of the heat absorbed from the image
assembly 80 and front display surface 221. Here, the circulating gas 400 may be
propelled by a closed loop fan assembly 410. The heat exchanger 201 may accept
circulating gas 400 in one direction while accepting ambient gas 310 in a substantially
perpendicular direction such that heat may transfer between the two gases.

[0030] In this embodiment, an optional additional flow of ambient gas 300 is accepted
through the inlet aperture 350 and directed along channel 225 in order to cool the rear
portion of the image assembly 80 (possibly a backlight). When this optional additional
flow of ambient gas 300 is used, it is preferable that the anterior (front) surface 500 of the
channel 225 be thermally conductive and preferably in thermal communication with at
least a portion of the image assembly 80. In this arrangement, the ambient gas 300 may
also be used to absorb heat from the image assembly 80. In some embodiments, the
image assembly may be an LCD with an LED backlight. Here, the LED backlight may be
in thermal communication with surface 500 so that heat can be transferred form the LED

backlight to the ambient gas 300. Alternatively, the image assembly 80 may be an OLED
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assembly and the surface 500 may be in thermal communication with the OLED
assembly. Inlet aperture 350 may accept both ambient gas 310 and 300, or there may
be separate inlet apertures for each flow of gas 310 and 300.

[0031] Forthe embodiment shown in Figure 4, a plurality of ribs are shown placed within
channel 225. These ribs may be thermally conductive and in thermal communication with
surface 500. Thus, heat from surface 500 may be distributed throughout the ribs and
removed by the ambient gas 300. It has been found, that this arrangement can provide
improved cooling abilities for the image assembly 80 and/or backlight (if necessary). It
can also provide greater structural rigidity to the overall assembly. It has been found that
some image assembilies (especially LEDs and OLEDs) may have performance properties
which vary depending on temperature. Thus, as the temperature of the image assembly
increases, the luminance, color temperature, and other optical properties can vary. When
‘hot spots’ are present within a backlight or illumination assembly, these hot spots can
result in irregularities in the resulting image which might be visible to the end user. Thus,
with some of the embodiments described herein, the heat which may be generated by the
backlight assembly or image assembly can be distributed throughout the ribs and
thermally-conductive surfaces to remove hot spots and cool the backlight or image
assembly.

[0032] The ribs shown in this embodiment contain a hollow rectangular cross-section,
but this is not required. Other embodiments may contain ribs with I-beam cross-sections,
hollow square cross-sections, solid rectangular or solid square cross-sections, ‘T’ cross-
sections, ‘Z’ cross-sections, corrugated or honeycomb cross-section, or any combination

or mixture of these. Metal may be used to produce the ribs in some embodiments.
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[0033] In other embodiments, additional heat-producing electronic assemblies may be
placed in thermal communication with the ribs so that heat can be removed from these
assemblies as well. In an exemplary embodiment, power modules may be placed in
thermal communication with the ribs so that the heat from the power modules can be
distributed throughout the ribs and removed by the ambient gas 300.

[0034] The circulating gas 400 may also pass over electronic assemblies in order to
accept heat from these electronic assemblies. In this exemplary embodiment, the
electronic assemblies have been separated by the heat exchanger 201 into two groups.
The first group of electronic assemblies 9 may be considered the high power assemblies
and may include but are not limited to: power modules, inductors, transformers, and other
power-related devices. The second group of electronic assemblies 7 may be considered
the low power assemblies and may include but are not limited to: timing and control
boards, hard drives and other storage devices, video cards, software drivers,
microprocessors, and other control devices. It is known to those skilled in the art that
some high power electronic assemblies can cause electrical interference with other
electronic assemblies that may be sensitive to electrical interference. Thus, in the
exemplary embodiment shown, the heat exchanger 201 is used to separate the lower
power electronic assemblies 7 from the high power electronic assemblies 9 to ensure a
minimum amount of interference between the two. Further, some high power electronic
assemblies 9 are known to also generate heat. This heat may be transferred to the
circulating gas 400 prior to introducing this gas into the heat exchanger 201. In the
exemplary embodiment shown, ambient air can be ingested as the ambient gas 310 and

there is little risk of damage to the electrical assemblies 7 and 9 because the ambient gas
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310 would preferably never contact these electrical assemblies. However, the electrical
assemblies 7 and 9 will remain cool (as well as clean and dry) because of the cross-flow
from the circulating gas 400.

[0035] The cooling system described herein may run continuously. However, if desired,
temperature sensing devices (not shown) may be incorporated within the electronic
display to detect when temperatures have reached a predetermined threshold value. In
such a case, the various cooling fans may be selectively engaged when the temperature
in the display reaches a predetermined value. Predetermined thresholds may be selected
and the system may be configured to advantageously keep the display within an
acceptable temperature range. Typical thermostat assemblies can be used to accomplish
this task. Thermocouples may be used as the temperature sensing devices. The speed
of the various fan assemblies can also be varied depending on the temperature within the
display.

[0036] It should be particularly noted that the spirit and scope of the disclosed
embodiments provides for the cooling of any type of electronic display. By way of
example and not by way of limitation, embodiments may be used in conjunction with any
of the following: LCD (all types), light emitting diode (LED), organic light emitting diode
(OLED), field emitting display (FED), light emitting polymer (LEP), organic electro
luminescence (OEL), plasma displays, and any other type of thin/flat panel display.
Furthermore, embodiments may be used with displays of other types including those not
yet discovered. In particular, it is contemplated that the system may be well suited for
use with large (55 inches or more) LED backlit, high definition (1080i or 1080p or greater)

liquid crystal displays (LCD). While the embodiments described herein are well suited for
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outdoor environments, they may also be appropriate for indoor applications (e.g.,
factory/industrial environments, spas, locker rooms, kitchens, bathrooms) where thermal
stability of the display may be at risk.

[0037] It should also be noted that the variety of open and closed cooling loops that are
shown in the figures may be shown in a horizontal or vertical arrangement but it is clearly
contemplated that this can be reversed or changed depending on the particular
embodiment. Thus, the closed loop may run horizontally or vertically and in a clock-wise
or counter-clockwise direction. Further, the open loop may also be horizontal or vertical
and can run left to right, right to left, and top to bottom, or bottom to top.

[0038] Having shown and described various exemplary embodiments, those skilled in
the art will realize that many variations and modifications may be made thereto without
departing from the scope of the inventive concept. Additionally, many of the elements
indicated above may be altered or replaced by different elements that will provide a like
result and fall within the spirit of the inventive concept. It is the intention, therefore, to

limit the inventive concept only as indicated by the scope of the claims.
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WHAT IS CLAIMED IS:
1. A cooling system for an electronic image assembly, the cooling system
comprising:

a housing for the electronic image assembily;

a transparent panel forming a front portion of the housing, wherein the
transparent panel is located forward of, and at least some distance from, the electronic
image assembly;

an airflow pathway passing through the housing between said electronic image
assembly and said transparent panel;

an air circulation device positioned to force air through the airflow pathway; and

at least one polarizer located at said transparent panel and configured to reduce

solar energy.

2. The cooling system of claim 1 wherein:
said at least one polarizer is located adjacent to an inward facing surface of said

transparent panel.

3. The cooling system of claim 1 further comprising:

at least one film having anti-reflection properties located at said transparent

panel.

4. The cooling system of claim 1 wherein:
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said airflow pathway encircles said electronic image assembly and is configured

to accommodate circulating gas.

5. The cooling system of claim 4 further comprising:

an open loop airflow pathway passing behind said electronic image assembly.

6. The cooling system of claim 5 further comprising:
a heat exchanger located rearward of the electronic image assembly, wherein a
first portion of said heat exchanger forms part of said open loop airflow pathway, and

wherein a second portion of said heat exchanger forms part of said airflow pathway.

7. The cooling system of claim 6 further comprising:
an inlet located at a first portion of said housing for ingesting ambient air into said
open loop airflow pathway; and
an exhaust located at a second portion of said housing for exhausting ambient air

from said open loop airflow pathway.

8. The cooling system of claim 1 wherein:

said at least one polarizer is configured to reduce solar energy received at said

electronic image assembly.

9. The cooling system of claim 1 wherein:
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said at least one polarizer is configured to reduce solar energy thermally

interacting with air forced in said airflow pathway.

10.The cooling system of claim 1 wherein:

said at least one polarizer comprises a linear polarizer.

11.A cooling system for an electronic image assembly, the cooling system
comprising:

a housing for the electronic image assembily;

a transparent cover panel forming a front portion of the housing, the transparent
cover panel located forward of, and at least some distance from, the electronic image
assembly;

an open loop airflow pathway passing through the housing behind the electronic
image assembly;

a closed loop gas circulation pathway contained within the housing, wherein a
portion of said closed loop gas circulation pathway passes between said transparent
cover panel and said electronic image assembly;

an inlet located at a first portion of said housing for ingesting ambient air into said
open loop airflow pathway;

an exhaust located at a second portion of said housing for exhausting ambient air

from said open loop airflow pathway;
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an air circulation device positioned along said open loop airflow pathway
between said inlet and said exhaust, wherein said air circulation device is configured to
force ambient air through the open loop air flow pathway;

a gas circulation device positioned along said closed loop gas circulation
pathway to force circulating gas around the closed loop pathway;

a heat exchanger located rearward of the electronic image assembly, wherein a
first portion of said heat exchanger forms part of said open loop airflow pathway, and
wherein a second portion of said heat exchanger forms part of said closed loop gas
circulation pathway; and

one or more solar energy reduction layers located at said transparent panel,
wherein each of said one or more solar energy reduction layers is configured to prevent
a portion of solar energy entering said transparent cover from thermally interacting with
circulating gas at said portion of said closed loop gas circulation pathway passing
between said transparent panel and said electronic image assembly or thermally

interacting with said electronic image assembly.

12.The cooling system of claim 11 wherein:
said air circulation device comprises one or more fan assemblies; and

said gas circulation device comprises one or more fan assemblies.

13.The cooling system of claim 11 wherein:
at least one of said one or more solar energy reduction layers comprise a

polarizer.
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14.The cooling system of claim 13 wherein:

said polarizer comprises a linear polarizer.

15.The cooling system of claim 11 wherein:
at least one of said one or more solar energy reduction layers comprise a film

having anti-reflection properties.

16.The cooling system of claim 11 wherein:
at least a first one of said one or more solar energy reduction layers comprise a
polarizer; and
at least a second one of said one or more solar energy reduction layers comprise

a film having anti-reflection properties.

17.A method for cooling an electronic image assembly, said method comprising the
steps of:
placing said the electronic image assembly within a housing;
forcing air through an airflow pathway within said housing, wherein at least a
portion of said airflow pathway extends between an electronic image assembly and a
transparent panel forming a front portion of said housing and spaced apart from said

electronic image assembly; and
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providing one or more solar energy reduction layers at said transparent panel
configured to reduce the amount of solar energy transferred to said air in said airflow

pathway.

18. The cooling method of claim 17 wherein:
at least one of said one or more solar energy reduction layers comprise a

polarizer.

19.The cooling method of claim 18 wherein:
at least one of said one or more solar energy reduction layers comprise a film

having anti-reflection properties.

20. The cooling method of claim 17 further comprising the steps of:
forcing ambient air through a second airflow pathway within said housing,
wherein said second airflow pathway extends behind said electronic image assembly;
and
thermally transferring heat between said air in said airflow pathway and said
ambient air in said second airflow pathway at a heat exchanger common to said airflow
pathway and said second airflow pathway, wherein said airflow pathway defines a

closed loop and said air in said airflow pathway comprises circulating gas.
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ABSTRACT
Systems and methods for cooling an electronic image assembly are provided. A
transparent panel forms a front portion of a housing for the electronic image assembly.
The transparent panel is located forward of, and at least some distance from the electronic
image assembly. An airflow pathway passes through the housing between said electronic
image assembly and said transparent panel. An air circulation device forces air through
the airflow pathway. At least one polarizer located at the transparent panel is configured

to reduce solar energy entering said airflow pathway.
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