6. The cooling assembly of claim 5 wherein:
the gap extends to all four perimeter edges of the rear pan and cooling back pan.

7. The cooling assembly of claim 5§ wherein: ‘
ambient air is permitted to enter the gap along the four perimeter edges of the
rear pan and the cooling back pan.

8. The cooling assembly of ¢laim 4 wherein:
the LED backlight is a direct-lit LED backlight having a front surface and a rear
surface; and

the rear pan comprises the rear surface of the direci-lit LED backlight.

9. The cocling assembly of claim 1 further comprising:
a port in gaseous communication with the fan such that ambient air is drawn
through the port and exhausted out of the gap.

10. The cooling assembly of claim 1 further comprising:
a port in gaseous communication with the fan such that ambient air is drawn

through the gap and exhausted out of the port.

11. A back pan cooling assembly for an electronic display having a rear pan, the
assembly comprising:
a cooling back pan having a front surface and a rear surface, wherein said
cooling back pan is positionad behind the rear pan;
a gap located between the cooling back pan and the rear pan;
a rear cover positioned behind the rear surface of the cooling back pan to defing
a rear compariment formed between the cooling back pan and the rear
caver, wherein the rear compartment is sealed to prevent ambient air from
entering the rear compartment;

STL-BPA/PCT-CDA

CA 2888494 2019-05-14

SEC et al. v. MRI
SEC Exhibit 1022.1501
IPR2023-00221



an electronic component for driving the electronic display placed at the rear
surface off the cooling back pan within the sealed rear compartment and
in conductive thermal communication with the cooling back pan; |

a port Which accepts arﬁbient air;

an open loop gaseous pathway defined by gaseous communication between the
port and the gap; and ‘

a fan positioned to cause ambient air to flow through the open loop gaseous
pathway.

12. The cooling assembly of claim 11 wherein:
the rear pan and the cooling back pan each contain four perimeter edges which
are substantially aligned with one another.

13. The cooling assembly of claim 12 wharein:
the gap extends ta all of the four perimeter adges of the rear pan and. cooling
back pan.

14. The cooling assembly of claim 11 whersin: ‘
the fan is oriented such that ambient air is drawn through the port and exhausted
out of the gap.

18. The cooling assembly of claim 11 wherein:
the fan is oriented such that ambient air is drawn through the gap and exhausted
out of the port.

16. A back pan cocling assembly for an electronic display having a rear pan with a pair
of vertical edges and a pair of horizontal edges, the assembly comprising:
a cooling back pan having a pair of vertical edges substantially aligned with the
vertical edges of the rear pan and a pair of horizontal edges which are

substantially aligned with the horizontal edges of the rear pan;
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a gap defined between the cooling back pan and rear pan which extends to each
horizontal edge to define a pair of horizontal edge gaps and to each
vertical edge to define a pair of vertical edge gaps;

a fan positioned to cause ambient air to flow through the vertical edge gaps and
the horizontal edge gaps;

a rear cover positioned behind the cooling back pan to define a rear
compartment formed between the cooling back pan and the rear cover,
wherein the rear compartment is sealed {o prevent ambient air from
entering the rear compartment; and ‘

a power supply or microprocessor for driving the electronic display placed at the
rear of the cooling back pan within the rear compartment and in
conductive thermal communication with the cooling back pan.

17. The cooling assembly of claim 16 wherein:
the fan is positioned near a center of the cooling back pan.

18. The cooling assembly of claim 16 further comprising:
an LED backlight within the electronic display which is placed in conductive

thermal communication with the rear pan.

19. The cooling assembly of claim 16 further comprising:
a port within the rear cover; and
an open loop gaseous pathway defined by gaseous communication between the port,

fan, the horizontal edge gaps, and the vertical edge gaps.
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This transiation i3 machine-generated . it cannot be guarantzed that i is intelligible, accurate, complete, reliable or ft for specific purposes. Criticat dedisions,

such a5 commerciafly retevant or financial decisions, should not be basad on machine-transiation cutput.

25%

A system for cooling the slectionic imaging assembly. The systern of the embodiment is disposad behind the slectronic imaging
assembly and praferably includes a plurality of channels for conducting heat transfer with the imaging assembly. Ambieni gas is
asucked inic the display housing and sent o 3 maniinld thal distributes the ambient gas info a pluralily of channels. Another
aivbediment system utilizes a haat exchanger with an internal fan assembly. Circulating gas may also be usad {0 cool the frond
portion of the electronic imaging assembly or other inlemal cavity of the electronic display housing. The circulating gas can ba
sucked through the heat exchanger so that heat can be tansicired o the suvosunding gas. The heal sxchanger may have an

infernal fan assembly for sucking ambisnt gas through the heal exchanger and withdrawing ambient gas out of the display
housing.

FIG - 4 ¢

https://translationportal .epo.org/emtp/translate/? ACTION=abstract-retrieval & COUNTRY=KR & ENGINE=google& FORMAT=d... 3/10/2020

SEC et al. v. MRI
SEC Exhibit 1022.1537
IPR2023-00221



S5535 10-2083885

(18) WaESE531 8 ER (45) 339 2020:402€11Y
(11) 58¥E 10-2063885
{12}y §5853F203D (24) ==X 20204018022
(51) W ESEF(Int. C1.) (73 ,5*$3“F
HOIL 51/52 (2006.01) HO5K 7/20 {2006.01) Wy 2liars UMY dIEHlEE
(52) CPCE3 5% WS Fob 30005 adefEl AR B o)sE
HOIL 51/529 (2013.01) 6415
HOSK 7/20972 (2013.01) (72) W E=
98 10-2019~-7023014¢ & 43 Fns g
2) FPURFAD 2011'305€044 W) Z7]e} 30005 <rubdlEl HU 8 241600
HAEAY 20199089059 9 989
(85) WEEAE AR 20193084059 wl s =)o) 30005 eFEElEl S48 8 =D 1600
(65) F7ws 10-2019-0095534 (74) o=]el
(43) F7Hda 20197108914 IS
(62) H&EY E3] 10-2018-7027437
4 A 2011:405904¢
A 2018:309920Y
(86) =&Y PCT/US2011/035120
(87) =57 WO 2011/140179
T A3 2011d114109¢
(30)

61/331,340 201053059804 w=H(US)
(56) Aarlszitdd
US20060034051 At=
02009065125 A2+
3= MAbgle] ojsted A H¥

SEC et al. v. MRI
SEC Exhibit 1022.1538
IPR2023-00221



P

N

Ty

o Qb
Hia)

i o

)

SES31 10-2063885

¥ k3

Y g

ol
-
i

N

SEC et al. v. MRI

SEC Exhibit 1022.1539
IPR2023-00221



SES31 10-2063885

47) A G 2HAR FESE R 290
7] S mEAe] @ARe] dom. A7 S U WG FHeti Al AR WA haE EBA
Ao AFE AN s

| aase dow, F9 kavh 871 9% m2AA R ERE 40 93 29N 4

Hell 1xab™, 7] AL A2 ule] Jharh A Az AR dle] F9] Thael AksteE A

T

G EZHA oo olFstE A A2 AR dlelA F9 ks 3k glvle] HRtst A

2% wolEelr] SiX o] dlew, Ax A4 E=HUA Fg]

B e )3
- BAen 8§

i

o

*

A7) A A 7] EGTsh sbe @Eshe Al B,

w1l
e

o

7] A Zzhe] 4] MEPS b AFeE A2 WUFEE FriE Titehs 4

A
o
am
il
(s}
e
i
o
2

Asakef] A,

AL AU EE 8 A2 UEE Zhzie] A7l AR 94 meAe @ we) 27 spdaes ool s

/-v]o ‘r7é o ,j} X]—j]»

HU
£
2
2
-
i

Zob A A2 A

SEC et al. v. MRI
SEC Exhibit 1022.1540
IPR2023-00221



AL FE ARzE A2 ¥ gzt 2

A el 7t2g S8R

EESIES RO

;};jo, ;}).,\,— U’Lo],,._

A e A wstA EsEe] Qs AE BHoE s A

Aol loiA,
A A 4t A e

A1 Az oA Jtag S8AY

AL W s A7) WE ARE Suiehi )

Shi= A,

37 12

108 I A1ge] e,

TR dow, WA E A el wiA

: Al
‘IF 3%% sp%: A %’833; %-H—; A

s B AYE

A7) s Zpre] Al F9ahek s sk g

A7) oag Zpzhe] vl wiET ek v JEShHE A2 i F7EE ZEEeE Al BELE gk AA
AT 14

A0 = A1l glelA,

A7) FRERES A AL AE e vhzel AV A2 AE o] £ vhas AEAoen BeAlFiA FAE0] 9
= s 5Ron dhs A

A10E Fy Arirge] gloiAl,

F9) shee] Az 5% Slo] A7 Al AR delA A lelZoln®: TAY RuHVE FrE 29 4
3 ERio " ’6",: ’J’ﬂ

SEC et al. v. MRI
SEC Exhibit 1022.1541
IPR2023-00221



SES31 10-2063885

A Aa = HA
AL Az WellA A7) WA A=A Tl shaB $RATIVI Ay A1 N

471 AL AR WA sbert B ke A REE ARAS F ARS F48 3 24 93 2a9Ae A

29 o] A FEE
W71 A AR WA Thash R A Al EE FEAS F RS FAE A0 24 93 289 A2
9 919) A2 FEE; 3

B2 A AR WA Fhz w R hae] A2 5 PolEelER FHY AwyiE wPIE e B
2 sk 97

Aol 2lelA],
A7) AL FEREe] AdFEHE Al vjuEx; "

A7 A2 FEE

A7 18

220 Al FEE W A7) A2 FaEE 4e A A7l AL FF
Az ] Az 35 Al zef dEdes A

FxE R Y] A2 FRE 47e F9 kad AL FELEFE A2 AL AR e shag d1A

A7) AR gt EEAE wEEks

471 a9 meAel Arso) olst 47] Wizho) = ool wiehol: el FaAl A
e gddon AREe] ol Fx e Al Ax uleld shaE SRATIG HEE AL W

St A2 A Uil SEehE

A7l A Az ﬂ l 1 V\/F A H Al g2 5 A7) A2 d2 el = kg g A2 gR2E s
o ,

SEC et al. v. MRI
SEC Exhibit 1022.1542
IPR2023-00221



g e To s B 2ukT Ty BEY Al 4R 2EE I £

2+ vl B oy 4B “:

Tvlo¥s vzl = kI

@ e Tokh B AEEY Tokk BB Bk P LR SEER &

kel fadn ERrEAe vd B B BT &8 B

TR Fe TobkE B sk Tl Bl 4 by Bl 4R RFEERE 2k

B OTReER L AR LR Bl Bl 48 SEERR T
‘vloYs lefetolix
92 Rl

m 4f

e e =T
Es i bz lloleh®S Bl Bt biein & 2l & sHahly Tohe ZHlolm 3k o &

e e ETEE B B
=l

3 7‘:
e KR ERE ETEREBER WL Bk Bl T& R A Bih 28 e KR oREL B

B B BRE TR & BleEill 29 B Blih T ol 2R 6517 Bln TR e 48 25T 12/

G88EY0C-0l Ks=Ss

SEC et al. v. MRI
SEC Exhibit 1022.1543
IPR2023-00221



SES31 10-2063885

7] dEAem ARl e TEob 40 AW AYe §

A7) B9 mA) ABEe] Yo, R : Apole} wiztel Aulels ¥ et
AL Az WA

el A2 Az M eEeke

A7) Al AR W st ] A2 A2 0 $9 vhest dAom EREA SRS s A% B3om she

A7l AL AR el A shavh S8k Al $E2 2 AV A2 GER A 9 vkaE A% A2 $2E e
=AY S &EA el fAehE RS FUFE E9ele A R LR g BA.

343l glolad,

g7 FaREE A7) AL AE
Fhig wolsolAl T A

) Az A el F9)

A7FE 36
35 A,

47 AL B Aeme A Az % Aelash dEHen Aws HEse i A& BRom she 94,

rl

A% 37

A34F A A3 F A= 3k W jleiA,

U Jhegh At 1y Ads B

A333 A A36E F ooz w Fel lejA,

AV AL B A AL A shert aden dAE £ ol 2ISER sl Aan A Sy

2 sz A4X.

SEC et al. v. MRI
SEC Exhibit 1022.1544
IPR2023-00221



w
=0
Bl
)
4
t
ol
<3
ite
«,lf‘
o
\]J
w
e
C__t
=
w
£l
ke
™
C)
"‘.Zr‘
e
i
ey
{J
iy
=
ar
Re
oy
®
~
o]
M
N
™
e
A
Ho
—
=
~
X

Yol lefetrly 2 LOF
¥ Rt
o3k Tl 4R

loZzd T i

vlkeld lefaebl

¥ Rk

e e
TokE Bk BRE EHloB{iolh HEL T s B & o b =8 T &

W oEEL Ak Bl B
£ 2l BEBY BB WB L8 BRE SEE S BREL B84 U BY b Aol b TR T Lo

i
-
o
o
"
™
b
s
3
®
=
T
w
oo
%0
e
’;EO
-
n)']('
i
ot
A
i
~
:\{_
™

Ui 2l Bdele lelade ETLES BEY I Bl B

s
T
o

Nt
e
7o
—_
~X
ne
~
el
T
i
s
T
—
=
£
o

B BiRE B2TE R 2V el T& Wy 4R el &4 ¢k ovis B

leld e B Tile & RUCle =i el

Ehifo 2l S T BLER 4R Bk B i

"
o

1
e
G
<l
]\O
i

oo EERE T SHe&R vl b e Bl Gl &

Ilofd Ol

b4
4R BT lolERak KloBled FWL 6 kel ZhE 2 |

G88EY0C-0l Ks=Ss

SEC et al. v. MRI
SEC Exhibit 1022.1545
IPR2023-00221



A5 = Al4aFe] slejA,

Bl AL A R A Az TR A2 F9) vhee) Al ey 4] Al FE ol ke dEde
3 ]

B9 48
A43F = Aldade] 9lofad,

A7) AL We Al AR W ks AR on HAgse] o BE A £:AFIA 9 AL

she A,
A7 49

AT B AdaPel QofA,

il
i
o
o
]

A7) Az WE Metolm FEg Aups F9 7hae Al §EE FRAZV) AR AL HHO® s A,

AT 50

sz TR, AU AN e Al fEe] 9] ks welEeln
N BAoR s FA

471 G Thzhe] ) FATS ke WEshe AL Ay EE R

) A Zhrhe] o] wiE e vhs S et Az wuEes

42 A WMUES 9 A7) A2 UEE dre 47] A% Gd 2RAe] @ el £ sbgAeE o 9

ol e A&

433w A44dtel] 2lolA,

A7) AL AR 79 sbnol AL REFF Ao spEAEd TAY A% B0 sh 4.

A438F = AlddTde] dojA]
A2 AL AR W bl T ko] Ee] AddFom wAEE AE 5PoE s FH.
B+ 55

A4z i Adagdel] oA,

A7l AL FEE R Y] A2 Fad A 40 Al JE el kst 85 41 2 R AL §8 F
. = 2

AR sk ZlEg BPom sk A

Azl ZhvE 30 %

,.u
o
P
A
ol

SEC et al. v. MRI
SEC Exhibit 1022.1546
IPR2023-00221



_OL_

fale F
Th T L Bk TR 28 kR BY B R kdEb lalEBE Rl ok

L”S"?"i‘{ 2 ek ikl 2B bd=Ehlds Hlohm O 23 B2 ‘b B8

e

i e < BEly el o ki‘

BRE BVl b B P B2 blek

B bki¥x &b i
Ziola i

'

e ohfoA

i

i ledln kB b & BRT Tk Fh AF b
lafle Flotatn ldetrible So RBIHoR Fi »hiaaué f lo
* leie

Slelam vlelo

o
Helr & o B [i’ﬁc {1 %J{K _FH
i

(MO Dlolr %<

[Y—[Z jiag

RCRATINES
= [[:y13c.>‘~‘— =g

il B&

e 28 B hlol R [oB B SHesR

% Flely REY lolrEvh iy e Tieiv &% 1 vy Infe CREH
lelEE lodd BRle (WS RnKE/Sts 0P ~ 008 B SRE lkETh & Akbeie &
B+ B REE B EE 2 Skl i W

R B kb B
“lolets {4 Kl & iy b
2 slelr

1 BEWE k%[u <suu>:h 000°7

el =

ol of lfels S

Rt
T Bl Plo2 2RES lh = 20 ke E0REN vl I 2R T 4R SE I L&
‘belots lofeb¥l: = Revle

LS Btk

G88EY0C-0l Ks=Ss

SEC et al. v. MRI
SEC Exhibit 1022.1547
IPR2023-00221

fLooni

foo0ol

feooa]

o000l

feoeol

zoool

Froool



_LL_

=leE Dihd & B BEsS B 2 ‘Mo'ﬁ '{ﬂlon FHE2lr kil LB kg TEB =
Tl AR ‘ '
2hy lielk&

o T4 bVl BE i

by BB BRIE 30 Redle B84 Yl B2 BE BBl Tl

o= vy 128 BIvE BlkRT B B LBER LN

i

ey BR iklvy IR lelrE &7 kw ZF9 W

oIy BB B) HIVE BlvE by 3 =2¢ =

oy B 2k b S Blv® U = 2V

ey B Rk i SWRVV Blem 4T I oBE N

TaleHvly thd Bl i BE b4 = 20 ksl ik e 22 H%

=
o

“hlexvly fud BlRlvE klokBEwh B =

ey R Bllvy lelrEv |l iy 28T

B Bal 2igh

Bl w sl lelele loit foda BT ERT

Ry &R M Rl £E% & Bé M{UE%‘ - TG i+ =
& %{/{z SmEhe eldk Thdatn B F Bl Sk LEE Mh lod& =efelh wlokrEvh &
lo |t miede s FolBER Fd 2k a{g.{ag o(lateids Fle =0 R4 2 REEA e
feitn {2 BB hEERE e Seld {4'?5% 'io—“lﬁn i/ loBeth BB lieZlo l-l ES

Fot BlERE £ ¥ 39l B ol s BRE + Tl 2 &R

e wodh Tl hilew ThEkel Tl i
bl

e =l BllsE~h il B

Bol T B Beled kel

A = ols el 1% L+ B

s

=% Tzl Y L - ":[A ETER kR L Elvle o
iy Al S BT/E T B ks ol lolely¥it BR & &%

ats & Eely klels |

BTEY Bk bl B & BEY BOI L{,

+ BlkBEY £B 8% Ripldd 5ol bE blek

v SO8URYIXD JEDY MO|I-SSO.) [ RTWE Awly %1@0 IYE/ lé'ﬁf e have &

b kle & e B T =
&+
e

Bl BE Fclerddn 18

TR BE S BEE

f:\ ool lzlelvizi

G88EY0C-0l Ks=Ss

SEC et al. v. MRI
SEC Exhibit 1022.1548
IPR2023-00221

frio0}

feroel

fziool

f1ioo]

fo100}

fe000i

{8000]



SES31 10-2063885

10015] Q& W Fo)
=2 Fll g
27 g g4
FUg =¥l g3
3l ¥ Efe
[0016] 21, A2, A3 elgh: =
A ARRE 4 QS L
olgl= Ro] oldE 1 , Ey=
A A FHEY] flelia] AME-EE Aol uEba], olFhel A ArEshe Al 24 He
o rﬂ-mq Jl”ﬂ t:! - _;é i ’“,/C-‘% X]
{00171 vARRLY Iy EAlE kel o7k .ol
~ e B -5 Q]D}} g A2 o) A > 2
1 goize 3 , 2= 2bE Fol AR 9) Adeld S
7ﬂ° u}'— ol el = F o deo] AA7E AR HE, e 24 o
A rEhr R A 7E thaffa] AR IE 5 Zoltk. . &
R olg) ozl BIERO0E e e R SEHE duhE &
10018} AgE LT 25 3] oy
] yEbubA] ghevby B
B AAela] AbRd o 9
o) tie w4, 9
{00151 Fourge] Aol B oulbde] O]”‘}J—"i?} A (8 ‘?«?} el vRERAESl Bwie] dvieEg fasle] A
1 Az Zwle] didelale] Aol S F vk 2
o} 54 4oz AFHE Aoz sdekd dEn
{0020} Jog o2 e} oA ¢hm ool ol@H Al ¥
Bax gl/wys o]lal Wic(implant concentration)®l
= g e o]ao] ojFoiX e xwld wiE 49
=g =AlE g rAR ez sEFEgl Holar
Te] HAl ddEs LFE}LH;‘:E# 23t Ao AFEtEE o wt
fog211 ] gojux gom, HalAel AbgE BiE (Ul d H #3EH gols
Hope] Fabel Fleabe] o] R|H o R olsiyE i} FUI ojuE
A Aoy AR E2 fol ot Fof EddlMel oviel dA st o
i
{0022
FO023
(09241 SRRt

2% 9 #A5)7 AbA w AE = 1bof
15 =2

EAR A A T
2 HUs T ARHIA5)E B

e} “Brx T (25) &

_12_

SEC et al. v. MRI
SEC Exhibit 1022.1549
IPR2023-00221



ol WAVTh, 9 (200 @] W E=A46)E AFEelo] ulaE
45)% Babe] 3lld £ b, syl W A48 oA H ] wixyE o)Ftel A g s AR,
FRA8)E FY L) /s dlE 25 shrbele] AR E = qlead dadhrl(45) LHOﬂ

oA W FYa 1 1
Avk g die] AA @E F ATHE 29 BAF A9,

00251 FAoR, mg 79 7ha(210)7F &9
uTh 3 vhgel] 9 4}(510»‘— A1

o] ETl, A

U EFS(30)E FH 7Ra21008
a2 0(7}1 (6(‘)}_, 2 Ewstvl. A =
- 7hakabel & kel efAE 4l A2 sfu S €(Sa)t %%:«l «i}“’
o] A wrele] frEow zEkala wiE: —gm(ga) (3= Ao wiE Fid)e] vro g ;aq;:,—
9 72100 E FY TH2) R FYska 74 %‘4‘5}01 fuEs @
ZHAEID7F ARgET, o] HHE H Ao, *’*‘%‘ 21D = AL UHLY,,W: 30)0l Wi = 9]
7t 210)E viaFeel® aie] F’rL% - - Riaca ~u (60))‘ 2 rBHSM 9 s}o] 4%&11}
ﬁﬂb‘r, olgfd AAje7t =W 2HAQIDE A2 S R085)

)= Al e Al u}}L]

.c_‘. ;}Fx =} '!]

{5025} AL = A2 s (30. 35)E tiaEdele] WikshE spdRaE bel vk, 2, Al E #2
WUFES(30)E FEoR FshE AYB0)EH HEe] sl ffﬂom A o & b S wheb wiR E e
Aol H}vfmf»m e Ands m AR Al s 35)% zqsg. Agsh= ME(60)E3 tiie

L B RS airlr.
{0027} Al A= gl AAjeelial F X F9) 7hae] fEo] AFRE 4 QAN olE BEE ARShE Zo] "HHg) A2
olurh, AR AA S F2 7F2(200)3S AFESAL ZiE 9] b (Om) 2 AR 4 b, mE, whep
T oA 9] rh2a(200) RS9 sRR2109] FEe] AASEvhE, Bde F9 o 2 aE EE Faeke

#Zlol Aol AL o), n+j A, T oRA 9] YR FEES 91 /}F‘?%"%‘?l E9 FwWE vjE Fuo] Yo

4 ot

00281 T3S T oapel EAE A-A ME wEl gl A RS SASTE 9] 7RA(200) 9] PEg4) s BEA vl
FHdle] R F]lslar AR5 E THEh “H*-r:r TE(25) & Fdte] yaEdel® whquizlg, 59 vk
(2000 daFr] A = HAUOHE A}%o}aq vl AsEdle] W2 Fgly

of Au7|(45)E Fahe] wuld & Uk
o

o
waEk g, o 2 o] LHF’ ol 2 QULE syl 9§l
9 7HEe4E gy Ee= !
0)7F wigAk

AT el A
& RE B

10029] Mz e 2G0T A EelE10) Flo wixg F 9
AR E vk 59 7R=210)E AL sy ‘*L:(a(}}x}i*l

Wd = An A @A 2RA60) AN T4 7121009
B gl FHe AANES A48% F U Qo] folaAl 1

=, 1A Q4 =21AGD S o BE Fel @ dxEA mvl/E

= [a] -
{0030} AEE0IES oz 7] Je g st S vkl bF o] dAldels Airge] b S 2t Ao® mAs0] ¢
Huk, olzZol WA AL ofdrh, ThE AlXog e 1-W v FF oAy oy, 53 s o, Sl
Auard weE Ha s dy, TR w248 g, 2 moF gyl miE ol glejo] mFgelut &
Gig 2 et = gl whekRlE e, Ade0 e 9 Wxddeln e Hab A4 2

i

10,
1R,
T
i -u:‘ .
s
L
e
L
IJ
ﬁ
ity

i ks ) <
Tz, whgkag dAldelA, dx g3 29360 i B8 3" 98
SHH A & A F9 722109 s AAE S Aok, wkgAEAlE. AR0ES =
Ful g gk, diAlH ] Aol A AE60)EE A A EHAGHS €AY

N

)

dy A oo o2 ofd
Lo

0031] o4 % 1o SAIE BB NS weh SAS aw Apes m‘«sm. o] muloliz, £8 7}_.&—(2()0;03 Az}
R A0 Y. A EANZAOR A4 A YA o)) Fdlol A AUEBDE FHT

-
v

A 12

A T (front surface)l %‘14 FHE AAstr] sto] o] Zqu FaiAl
SEC et al. v. MRI

SEC Exhibit 1022.1550
IPR2023-00221



SES31 10-2063885

I 725007 o] F T S glvh. wpEHEEAE, I Fo) $3F 7ha(250)E He] £33 VRA(250) 2N 59 v
22 (20002 WAEE £ s dHE(45) R RulEd, AR (45)E wxuhg o, =3 shaa(250) e w8 Al
(25D F vhal Bl S= lep, o] Al A5l A Au@s) S A= f}* AEBHA WA}
o032y o] & RIF(DEZHE &8 7Fa(250ER = QEE 3 7ha250)E uhFd JA BT e 4
X wsk Rl & LT *w EE(HES F= A, FHr), BE, velARZEMA, Stn =
holx  AC/DC e, Hed Bk R g ik ® o e, olERN FHERE et
{00333 A7 gi AR R f1A AR 200 HeA Aden s 91 *SM é}a.%i ol E8hE 8 721009

10l gaiA Al WU ES(30)
A (60)> AL

ARE ZAEO k. o] AAldoA, T8 72100 Wiy
gto g de0 s JFREIRTEA, xﬂz U FE(35)2 MaEy,
=(30)9F TRz ﬂaott o] gyt opyE)

5 s ;,—vi 7F2(210) 2 3

2 O

23H e AE YA sk ,&M 1?“‘ SIeHEF9] 72100
FF2(250)e AEE oz x4 EE o 1‘—7—301 gl A —*r
W ol ety wiiEe] &3k 7ha(250)7F Ak weE O?} AL
A, @ Fde] EAEA s H 1 E o], g TR
A A& wAE
Al g, 2-34?25} whel grel, F9] 7RA(200) #ul oy &

JO0341 55 = 4011
3 N S =t B

Askd

2 7F 9lat ol 2adEefele] Wl

gt lwe] A1 %
el "‘W- G A
(90) ﬂf] “&01 A= ﬂlb(a@) LH? 0] 1 #HER(550) e d4hak

(52 )% =8 7havt

W dEyen A ¥R wA ¥y ! FHE (525
At A2 E whAURLL, F9 44210)9% L 40}111 OUEUM\))* %OM sl k. o] Al
A, =% 7k 9 }ﬂﬂ}(zmﬂ dAnk AaEsns gex asa dad i 8 7ha(2s0

Qletr] Sjsbed ARREUE, of7lelA AmE i F/\I ‘ﬂ i A EHAE ’Jr nEA R, 2 I} 7}1: # =A
) AFste AL oAt darghv|(4s)e] Y/ES B A fdsne] fd3 /R E
o] glele] f1A]of wiRlE 4 9},

[0035] 82 SiEl ¥E FEe]E(500) 9] dhube] Alalde] whdE ARARE 13k} o] AAefoll A aal 35
o= (501 9F BHE Fullo]=(502) Atoled fﬁ_s.-?]ﬂf; Hpel FE HEBIDLE 9
fol= = & Zelo] B (510, 5( (503)2] FF AdH AFERE
AT FF HFG03), Yo Al w60 YE AAEA mAElr] #ste
Felo] (501 2 v}, wak 3 B 7R Hels b e gle
# vhA whelem A" = =, o] e
Al R A2 BER(550, 5255 i o} FF BEE
T 21‘~tﬂ o] Ho] FF NAEE A EL o]
F71(45)0) diel Agshs A9 A = ! 351 %)
A A8 & Ak, wpebA, oAl Eel Ak HHE ol E 7 .
= Obart EBEA FRFE S}, orjelAl, Al sh HEE A2 SEFE25)7F 2 O A A2 s HE2EE
Al HEFG3007F € S k.
[6036] 7

]
P (51) W8] AR X2 Relslo] w50

f%} Hde)el ofAlH gl shube] Aol
A5, T A7, 48) 71e] sk ﬂ:i?‘;—%

30 (47, 48) Atele] wix| €t
sloje] $1xe] wixE 4 Ax|ut, o mﬂ
1S A Fst < glulis Aol Felmiv}, 1A,

I
SLE7(45)9] F9] 2T,
AA6)E 917 S Feing Aesy) Rl @ ZRAU6) 28 oprlEE &80

. HALET](45) 9] %he‘ﬁ R E =y LPTWJL} .JZH, ER

2R

_14_

SEC et al. v. MRI
SEC Exhibit 1022.1551
IPR2023-00221



N
o
e
I

{00377 o] 4A] FREAD T O % gk
37 7Rl Al B3
Ao) st o gagr)e B oy 12 9
o gk AGLRE ghoh, AA AAdlelA, 5 o347, 48) B57F @ S R
gk - W EHAGD R =S R
& AFE F3to] At elie :
& 5 vk E8 o ks gL
xal ol & & vk, gk, : : = 171 &hel
kil F AA GBS e £3 FRaes0)E SR ste] dmskr) el i
) g Abestar FY ha(20008 v A 2HA(Y5gky] el eix|E AL darsiiel T/ &7
Az FEAZ = v, AR AN GES 59 Ea20009 58 EA(250) EFE FEATY] 98]
A g (45) el AMES R = i),
{09381 F9] 72220003 GaF)as)e] A HE(EE B HZE)E Bibo] olfdl: whdd),
Haudrl(45)9] A2 HE(EE B9 FEE)S Tl olEdrl. d5Eel & ohuAvt,
F9] 7h2(20007F 3R] ek o] whgkAlsith. ol AL F9 7EZ:(200) ol sl e
mE YRV vl EAAFE As WA vhgbEd dAoelA, gy
aFrielr:, vy, WE FRe dugriEe] ¥ o] qleje] A AL«
AwFrI45)w A dadr), HdH g
H ¥ . T HE e
SefollE Zieo] WMapam ofgfo] Wol glvi.
o] A, AREe] wge] zp7he]
ThAl, 9 Th EE 7 0
106397 = 3 Eglo|=, EE
ol E2] Al WEer AP
oz M=o q@Fshe £ e g
o] e A 1 oEle)E)el odeia A"
A oadvk, whebA, AL kel "WENE S0l vhkE A A=Y
ol & & Avk. &2 WAL FE AEH R FANAAM ol Jhas
olF8 &+ vl
{00401 HE R AaF Easvie A vhad Xesiar i A2 rhae] AR Ao ddgsis B §FHE
ZE3 ¢ Aok AL 7haE 2EE JE FE A2 A2 vhavl ol W, Forbks e o] el 1
WAl B2 e s dadvirh e Qlele] ERel 2hiE Gwdriyt B odrEe] Aol @A 2
TE & vl
*ujEk & oglon], F vk 5 &Y 1

{0041} dAHel daRriE £

2 e o

of 47 Wol weH 4 dmE FWBL wi
1 beE & Qo whRAsle, A
Aolael W@ el Qug e

4
dolg e 9 xaE

o

taEae] x5

] IS Eee

- e AbeE S At

_15_

SEC et al. v. MRI
SEC Exhibit 1022.1552
IPR2023-00221



SES31 10-2063885

{00421 = 8 o rjaEefel(s00)e] WubolE AUIEE T 23 7235000 FEE o8-Sk ok Al o
o] Aaldels, Ay © ol (300) 2 A 20)?} Az G xEARA A

el S A 95t wgfol= 3(330)0] A%
”‘4 ojurzlown o9 EA/A7) algle])xE

st RS WA a7 95ke] Wly)o] = sfu]E] s T‘f‘ﬁ"’}‘:}

"_ /}if’ 7}
AR

°}(300) M MejelE(320) Alo)
017]_;1 i 1}0]&(320) 2] #ak=
e, A&R el zro] of
b B et A}._ﬁlb 4 v, 3 7fAds o)Al wiglo] Ei(%‘?l)) W A=]e] o9
& W7IAp st wWglelx: sfule E ¥ (ventilate)st 5= Algs & 3l
L5 ﬁ“E}O];-; BW330)e] A(350)7 HwiRE 4=
37 fAske] AbgE & Urh. 49
EE uigsts Mol w(Ede] A
01 oA, ol E Au]

i

ot wg /F*(’s 0)?} Hfol 1] E]
szlrlr. W o xﬁ(’m)l, H“u}ow fﬂﬁl*
A A ol of] A7,

e ol

[6043] 9% MEels fﬁull;‘:% FE SR A0 f olglel A AE(2sD (A Tiagel(300) 2k A
ele] =(10) ! w8 Thaes0 9] fFEE ol &Sk oAl AAldlel gl b
A 7w E ThA350) B obuEh A A 2SDE $F o8 Tha20E §
o AdnF 8 @ 27 A vk Aag vieh gl vk EAl &8 7ha(250. 550)E I
5 ERle & o’; s AR F AR &8 2

FI1(45) (0] o=
s

= AL 3
tol A, AWF AHY(251) 2 WabolE sfulEjs dndr|ds) s 7k %

f0044] a2 9ol wab dak ZHA(o] AAloo A wiEle]E(320)) vlE HE olF¥ 4 U =4 FFA(210)9]
HAAEQ Frb fEo] mAiEe] vk, ded, Al euEEEOE S8 olEed, #Ee]E(320) R QY60
B AAAPd Fol gl Aol %L?%'” d& AAST fete] F9 b 10)E AYGOES SEY
Aok F=9 ThE210E Fx . = SellA Fisk] 16]0% A s
}(‘)nm AbgE 4 9loh R, 7}*4 EgE= 9 o]l 48 72350, 250)E0] FH FhA(210)9F wA}
#FoF AEF WAl 3+ FeElelEG00 7 AbE 5 ald

{6045] Al Al F el Al Alefofl A, alEle] (32004 HHEA vF(uhEAE s FE 2o PR AEE Ho] LEdE X
T odrk, AUenES vbesks 9 vEe] 29 A E3 AHUEE $F A= =
el 27k UG8 5 Ak oA FRl H A W, AxAg Z > Folal v wbgAE A &Ev|Eoly
A ety Welol=(320) 7o) EHEd A%

{0046} Awsh vkl gel, 28 HA G 2YANES], 7t
ok, @ FgaA] el Bd ol »rM 25, & 3 29l g
o] Zel 5 ok mebad, o rlelA )ﬁrﬁo‘n_ Ao AR HE A WulolE W/xE At
2 W2pskyl Astad, A FEA(gEelE 2y T3 o5 wAME & e 4e
Au(er) ¥ GARAH TUES SiA Bui(ohh #gsAanE & dok

00471 (50 3500, T8 7R2(200) R A9 Akl 29 h(210)E

WA, WE SAEA B AT S A FHAA EAH] Qi um‘t
o] SEAE DR, AR LT §0) A
&gusop 7t Bz A ol—zs}“ /L- o}\,]x]‘_ _’lzi;

O}oH&MOF ghoh. vl shAls, 3 7F22(250, 3
]

N wel, ARAA melAi daol Qs
=} el LLD u].e!x‘o} } b= 011\ ;g_&go]‘ 2
S} =8 71 (250, 350 E
(2 B vl R 99 BAE 2k 210)% U9
G277 Astel WAL AR F Ao DGR S ha2107 F3le
+ Au% "eE FY TR el WA S o
(200, 210) el £¢ g—xlo] AT S g AR 5 YR,
[e3

)
§

M ole] 3k HAlalEol A, F9 7b2 e oF Ezol v
45), WjUEE(30, 35), AE60) W FY b T £F
a’kﬂ uleka], ol g AAlalFA, F9 B2 o9

.2

12
ot Rl
e~

N

+ =

SEC et al. v. MRI
SEC Exhibit 1022.1553
IPR2023-00221



[0048]

[0049]

[6030]

f0031]

AmEt AlA] 0%]—5‘0“

e 2 e
v}, wWajaiel] ApLE whel Zo], =
AR G4 2HAlE LOHES £5%), 33 vel 9 =(LED), #-7)
FED), #F S#=(LEP), .

Jafolu}, ISk, AIAEL o

P
25 B oulugdol alsele oz
o

2 12 2(55 2l ‘,o.> o ]
Ak, 2 WARAN e él*M%% crel ) AT A7)
Zylole] A# otAAle]l BEAyE ®© 4 gl
alet.
el V1% Hobel BAE wie} wol, A viafvols AR WF i

1 ok, 25 4R FHEA At }“ % 2 g},

C FrbE, ba

B e

SES31 10-2063885

ol7k A9 BANA AHFHAL T F

o] <tel

& 9l

o A%

UL ECE
o A4zl of
S(OLED), HAl W v

é;z /HL ‘} HL% ;(,?[7\,

] ]9} é)?)] A}.%&] 5;_

)

zefo ](LLD)E gk f’}%
1] AAGEE EH v
TR/ WA, o3, Felhdx

o>

2 paom WEgRAL, B gaA

o Aol T el mFAE AHEE S e,

wh e Aol wAES duEAAY, FHAE 4ya A b

sost Sl A2 s ATUNG TP AL SRY Aol

AP @AE AFes BB arEs WASAY G485 Aw

Selme W oBEe APUAS AT AE oI AT e AT AR Ao)ch,

_17_

SEC et al. v. MRI
SEC Exhibit 1022.1554
IPR2023-00221



- 18 -

SEC et al. v. MRI
SEC Exhibit 1022.1555
IPR2023-00221



19 -

SEC et al. v. MRI
SEC Exhibit 1022.1556
IPR2023-00221



~
o]

o1 10-20638

Li
ur
i
ilo

~ 20 -

SEC et al. v. MRI

SEC Exhibit 1022.1557

IPR2023-00221



- 27 -

SEC et al. v. MRI
SEC Exhibit 1022.1558
IPR2023-00221



3t 10~2063885

Exaeas
S5

200"

-22 -

SEC et al. v. MRI

SEC Exhibit 1022.1559

IPR2023-00221



SES31 10-2063885

_23_

SEC et al. v. MRI
SEC Exhibit 1022.1560
IPR2023-00221



10-2063885

s==3

[¥d-]

of sleiA,

ig

A2

L

s

A1

ol lof A,

()
2)

_24_

SEC et al. v. MRI

SEC Exhibit 1022.1561

IPR2023-00221



{translation]

CERTIFICATE OF PATENT

Republic of Korea

PATENT NO.: 102087751
APPLICATION NO.; 18-2018-7006670
FILING DATE; March 6, 2018

REGISTRATION DATE:  January 13, 2020

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

PATENTEE: MANUFACTURING RESOURCES INTERNATIONAL, ING,
INVENTOR(S): DUNN, William, R,
DURATION: November 17, 2028

SPECIAL REMARKS:
N The first three years' annuities were paid as the registration fee.

{2y To mainiain the patent right, vou must pay the annuities covering the 4th
through 8th year either annually before 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 to be taken
to maintain the patent right but we cannot be responsible for the
consequences of omitting to do this.

SEC et al. v. MRI
SEC Exhibit 1022.1562
IPR2023-00221



| ‘291915! 93%@ osm
mzw m—,g 139

’g Title of the Invention

o] Fxje ¥ Mo gy W A2

"‘""‘35%

..1!'!

EE WA Patentes
u‘gﬁ%}i’i Bl AN SN SIREYYEI
= X0} 30005 YnEl 4B BE OJAE 6415

B
g

v

BLLA}!’ brovenitor
o Y .
Oj=} ZX{0} 30005 YapEl LR H B E 1600

o dEe TR0 ot SRR SREREE FHYMC

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.

LORZEE ¥H7E
. SEAYE AL

——
EEE
COMMISSIONER, s
KOREAN ENTELLECTUAE, PROPERTY OFFICE ¥ '

B R : :

] @g o) \ﬁ} @

Korean intelieciual
Property Office

SEC et al. v. MRI
SEC Exhibit 1022.1563
IPR2023-00221



Espacenet - search results Page 1 of 1

Espacenet

KRI02067751B1 SYSTEM AND METHOD FOR THERMALLY CONTROLLING AN ELECTRONIC DISPLAY
Applicants: Bl HEME 2IAAL SEUME SR ZY0ER
inventors: & 2 ¢

Classifications:
PC GOIFI/1333; GOFi/133587;

CPC GO2ZF1/133382 (EP}; GO2F1/133385 (EP,KR}; HOBKY/20872 (EP); GO2F2001/133628 (EP KR},
GO2F2201/36 (EP);

Priorities: US11533308P 2008-11-17; US18183408A 2008-08-14; US2008083792W 2008-11-17; US23430708A 2008-
00-19; UB23436008A 2008-00-10; US235200084 2008-08-22; US23738508A 2008-08-24, LUS3305808P 2008-03-03;
US3306408P 2008-03-03; US3845408P 2008-03-26; US5371308PF 2008-05-16; US5750908F 2008-05-30;
LS7612608P 2008-06-26; US84172807A 2007-11-16

Application: KR20187006670A-2008-11-17
Publication: KR10206775181- 2020-01-17

Published as: BRPIOB20231A2; BRPIOB20231B1; CA2705814A1; CA2705814C,; EP2225603A2; EP2225603A4;
EP222560381; E52483592T3; JP20115036634,; JPE351888H2; KR201001187464,; KR10187350581;
KRZ0150138625A; KRI01764381B1; KR20170091178A; KR101853885B1; KR201800438494; KR101958375B1;
KR201900268764; KR102067751B1, KR20200006633A; RU2D101243804; RU2493575C2; WO200%0851254A2;
WO20090651258A3

SYSTEM AND METHOD FOR THERMALLY CONTROLLING AN ELECTRONIC DISPLAY

Abstract
HARE|SS GUHOR T} ClaEH0| FNGO| O1F I HO| MA S0 BE HOICH SHiSl T = HER DE 7t
“ HEB EEB0, 7M1 A A7) CAER0) BRI HED T8 O CIAEHO B OO B8

R M2 M A7 A1 AL Tbe GBS, 47] DB SAB RS BN, DE SAE A1 HHE
M= YL CHE A X CIAH0) B8 IS R B Ao) $H TR E NBHIT T2 TR
£ CIAB 0] BRI IR FAIRS FIHE THE S W2ABT] 9o} 010 HES AL THE THE 47 [AEY
m*meWﬁ 2518 xm$TTQAg£ﬂ§@aa%_ékﬂ%?ww‘Mﬂwﬂ%O& st o i

Ci2 B0 BXE B2oHT| Yol LA 0| EHI 94 YA HESH: S8 AAWS ABBLL £WsHE
§ 70 W2 CABHO BA O HYY HE 28 gw*wﬂﬂaarxgghzsgwmi¢&uz1%&@

o ArEE & SR

bttps://workdwide espacenet.cony/pateni/search/family /040639489 /publication/KR 1020677351 B1 7g=pn%e20any%20%22kr1 02067, 2/19/2020
SEC et al. v. MRI
SEC Exhibit 1022.1564
[PR2023-00221



FPatent Transiate
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Notice

This translation is machine - generated. It cannot be guaranteed that it is intelligible,

accurate, complete, reliable or fit for specific purposes. Critical decisions, such as
commercially relevant or financial decisions, should not be based on machine -

translation output.

ABSTRACT KR102067751

Embodiments relate generally to various thermal control features for electronic display
devices. One feature includes a closed loop isolated gas chamber wherein the first
chamber is in contact with the display surface and transfers heat between the isolated
gas and the display surface. The second chamber is in gas communication with the first
chamber, heats or cools the isolated gas, and reintroduces the isolated gas into the first
chamber. Another feature uses shrink convection to cool the backlight assembly for an
electronic display device. Another feature uses an air curtain to further heat or cool the
external visible surface of the display device. Another feature uses a linear polarizer
with an insulating gap to reduce the solar load of the display stack and to insulate it from
the ambient air temperature. Another feature uses a fluid system in contact with the
display surface and a fluid coolant to cool the display device. Each feature may be used
alone or in combination with one ancther to provide a suitable operating temperature for
the display device according to the desired operating environment.
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FIELD SERVICEABLE AND REPLACEABLE ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of U.S. Provisional Patent Application
Serial No. 62/491,106 filed April 27, 2017, U.S. Provisional Patent Application Serial No.
62/502,337 filed May 5, 2017, U.S. Non-Provisional Patent Application Serial No.
15/647,219 filed July 11, 2017, U.S. Non-Provisional Patent Application Serial No.
15/723,311 filed October 3, 2017, and U.S. Non-Provisional Patent Application Serial No.
15/886,889 filed February 2, 2018. The disclosures of all of which are hereby incorporated
by reference in their entireties.
TECHNICAL FIELD
[0002] Exemplary embodiments of the present invention relate generally to
assemblies for electronic displays.
BACKGROUND AND SUMMARY OF THE INVENTION
[0003] Electronic displays have grown in popularity not only for indoor use, but also
for outdoor use. One exemplary application, without limitation, is the digital out of home
advertising market where the electronic displays are increasingly replacing the use of
static posters. The use of electronic displays is advantageous because they allow images
to be changed quickly as well as permit the use of videos and interactive displays, among
other benefits. Such displays have been placed in many locations, including but not
limited, on billboards, the tops of vehicles, bus shelters, kiosks, sidewalks, stadiums,
buildings, and the like.
[0004] Such outdoor, and some indoor, displays are often encased in a housing to
protect them from environmental conditions and to hold various electronic components
that are used to operate the displays. Despite efforts to protect the display from
environmental conditions and other potential hazards, failures of the displays themselves
and their related electronic components do occur. When such failures occur, it is often
necessary to repair, replace, or otherwise service (hereinafter also collectively, “servicing”
or “service”) the displays themselves or their various electronic components. Even when
such failures have not occurred, it may be desirable to access the displays or the various
electronic components thereof to perform routine or preventative maintenance, or simply
for inspection purposes. It may also be desirable to provide a sealed, powered,
connected, and/or cooled cavity for electronic equipment. Finally, it may be desirable to

change the configuration of the assembly. For example, without limitation, it may be
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desirable to convert a double sided electronic display into an electronic display on one
side with a static poster display on the other. Current assemblies for electronic displays
make it difficult or impossible to service the display and the related electronic components.
Therefore, what is needed is a field serviceable and replaceable assembly for an
electronic display.
[0005] Further, such assemblies are generally connected to external power
sources and communications networks. Such connections often require interaction with
utility lines. Interaction with these utility lines generally subjects any servicing work to
additional regulations and requires technicians having specialized knowledge. Such
efforts generally increase the costs, time, and effort involved with such servicing.
Therefore, what is needed is a field serviceable and replaceable assembly for an
electronic display.
[0006] The present invention is a field serviceable and replaceable assembly for
an electronic display. A single side assembly or a back-to-back pair of side assemblies
may be hingedly mounted to a frame. More specifically, the side assembly may comprise
a frame configured to receive, in a back to back configuration, one or more digital displays,
one or more covers, one or more poster holders (illuminated or not illuminated), or some
combination thereof. A closed loop of circulating gas and an open loop of ambient air
may flow through the assembly. The frame may be surrounded, at least in part, by a
housing. In exemplary embodiments utilizing back-to-back side assemblies, the frame
and the side assemblies may enclose an electronics cavity. Each side assembly may be
hingedly connected to an upper portion of the frame and may be configured to swing
outwardly to allow access to electronic components located in an electronics cavity. The
cavity may be sealed, cooled, powered, and/or connected for electronic equipment. Some
electronic components may be mounted to a plate located between the two side
assemblies. In other embodiments, the plate (along with the electronic components) may
be mounted to one of the side assemblies or may form a part of the respective side
assembly.
[0007] In exemplary embodiments utilizing a single side assembly, the side
assembly may be similarly mounted. However, an access panel may enclose the rear of
the assembly such that the electronics cavity may also be accessed from the rear. The
access panel may additionally be configured to receive a poster or a cover.
[0008] Regardless, a pair of aid devices may be utilized with each side assembly
or access panel to assist in moving the side assembly between the open and the closed
2
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position as well as secure the side assembly in the open or closed position. In exemplary
embodiments, a number of the electronic components may be shared for both side
assemblies so as to reduce the total number of electronic components required. The aid
devices may also assist in securing the side assembly in the open or the closed position.
The side assemblies and/or the access panel may be opened to service the electronic
components and the side assemblies. When necessary, the side assembly itself may be
removed from the frame and replaced.
[0009] The one or more digital displays, one or more covers, and one or more
poster holders may be mechanically attached to the frame by way of a bracket and a pin,
which may be configured to serve as the main, or only, mechanical support for the one or
more digital displays, one or more covers, and one or more poster holders. In this way,
the digital displays, covers, or poster holders may be easily and quickly removed from the
frame for servicing. In exemplary embodiments, external power and communications
connections may be located on the frame or on a plate located between the one or more
digital displays, one or more covers, one or more poster holders such that servicing of the
one or more digital displays, one or more covers, one or more poster holders can be
performed by disconnecting the power and communications at the connection point rather
than disturbing the connection to the utility lines. In this way, the external power and
communications connections may often remain undisturbed.
[0010] In some situations, it may be advantageous to increase the cooling
capabilities of the assembly. For example, without limitation, it may be desirable to add
additional temperature sensitive or heat producing equipment to the assembilies, drive the
electronic displays or illumination elements at higher brightness levels, operate in extreme
environments with high temperatures or high solar loading, or to provide and operate
larger electronic displays in one or more of the side assemblies. Therefore, what is
needed is a field serviceable and replaceable assembly for an electronic display with
increased cooling.
[0011] The present invention provides a field serviceable and replaceable
assembly for an electronic display with increased cooling. In exemplary embodiments,
an additional open loop channel for ambient air may be added to one or both of the side
assemblies mounted to either side of the frame. In exemplary embodiments, the
additional open loop channel may only be added to the side assembly or assemblies
comprising a cover or a poster holder, though it is contemplated that the additional open
loop channel may also be added to the side assemblies comprising a digital display. ltis
3
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contemplated that the additional open loop channel may be added to one or both side
assemblies.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] In addition to the features 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
to identical or equivalent features, and wherein:
[0013] Figure 1 is a front perspective view of an exemplary assembly in
accordance with the present invention;
[0014] Figure 2 is a front perspective of the assembly of figure 1 illustrated with the
stand removed to illustrate additional components of the assembly;
[0015] Figure 3 is a front perspective of the assembly of figure 2 illustrated with
one of the assemblies in the open position;
[0016] Figure 4 is a front perspective view of the assembly of figure 2 illustrated
with one of the assemblies removed;
[0017] Figure 5 is a front perspective view of the assembly of figure 4, illustrated
with exemplary flow paths for circulating gas and ambient air;
[0018] Figure 6 is a top sectional view of an exemplary display assembly illustrated
in isolation from other components to illustrate exemplary flow paths for circulating gas
and ambient air;
[0019] Figure 7 is a front perspective view of another exemplary embodiment of
the assembly also indicating section lines A-A and B-B;
[0020] Figure 8 is a front perspective view of the assembly of figure 7 illustrated

with both display assemblies in the open position;

[0021] Figure 9 is an exploded front perspective view of the assembly of figure 8;
[0022] Figure 10 is a top sectional view taken along section line A-A of figure 7;
[0023] Figure 11 is a side sectional view taken along section line B-B of figure 7;
[0024] Figure 12A is a rear perspective view of another exemplary assembly;
[0025] Figure 12B is a rear perspective view of another exemplary assembly;
[0026] Figure 13 is a front perspective view of another exemplary assembly also

indicating Detail A;
[0027] Figure 14 is a front perspective view of the assembly of figure 13 illustrated

with one of the display assemblies in the open position;
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[0028] Figure 15 is a rear perspective view of the assembly of figure 13 illustrated
with both of the display assemblies in the open position also indicating Detail B;
[0029] Figure 16 is a front perspective view of the assembly of figure 14 illustrated

with one of the display assemblies removed;

[0030] Figure 17 is a detailed top perspective view of Detail A of figure 13;

[0031] Figure 18A is a detailed perspective view of Detail B of figure 15 with the
display assembly in the closed position and illustrating an otherwise hidden strut;

[0032] Figure 18B is a detailed top perspective view of the assembly of figure 18A
illustrated with the display assembly in the open position;

[0033] FIGURE 19A is a vertical cross-sectional view of another exemplary
assembly;

[0034] FIGURE 19B is a vertical cross-sectional view of another exemplary

assembly; and

[0035] Figure 20 is a horizontal cross-sectional view of the assembly of figure 19A.
DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT(S)
[0036] Various embodiments of the present invention will now be described in detalil

with reference to the accompanying drawings. In the following description, specific details
such as detailed configuration and components are merely provided to assist the overall
understanding of these embodiments of the present invention. Therefore, it should be
apparent to those skilled in the art that various changes and modifications of the
embodiments described herein can be made without departing from the scope and spirit
of the present invention. In addition, descriptions of well-known functions and
constructions are omitted for clarity and conciseness.

[0037] Figure 1 is a front perspective view of an exemplary assembly 10 in
accordance with the present invention. The assembly 10 may comprise one or more side
assemblies 14 placed within a housing 6. The housing 6 may comprise a stand 8 for
mounting the assembly 10 to the ground. However, in other exemplary embodiments, the
assembly 10 may be mounted to another object such as, but not limited to, a bus shelter,
a post, a wall, a building, a roof rack for a vehicle, or the like. Regardless, an intake 16
may be located on the top of the housing 6. As will be described in greater detail herein,
an exhaust 9 may be located on the bottom of the housing 6. However, it is contemplated
that the intake 16 may be located on the bottom of the housing 6 with the exhaust 9 being
located on the top of the housing 6. Any other location for the intake 16 and the exhaust
9 is contemplated. Regardless, the intake 16 may likewise extend through the frame 12.
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Similarly, the exhaust 9 may extend through the frame 12. Alternatively, the air may flow
into the exhaust 9 and out of the intake 16.
[0038] Figure 2 is a front perspective of the assembly 10 of figure 1 illustrated with
the stand 6 removed to illustrate additional components of the assembly 10. The side
assemblies 14 may be mounted to a frame 12. The frame 12 may be substantially
rectangular in shape and may have interior and exterior surfaces or panels. In exemplary
embodiments, the frame 12 may comprise an interconnected upper, lower, right side, and
a left side piece, but may be substantially open on the front or rear sides thereof such that
a side assembly 14 may be mounted to the frame 14 to substantially cover said front and
rear openings. The frame 12 may be configured to receive a first and second side
assembly 14 in a back to back arrangement. The side assemblies 14 may comprise digital
displays, covers {(i.e., access panels), poster holders (illuminated or unilluminated), some
combination thereof, or the like. The poster holders may be configured to receive a static
poster and may be back or edge illuminated. In exemplary embodiments, the covers and
the poster holders may serve as access panels, though any of the foregoing may be
moved or removed to allow access to the interior of the assembly 10. For example, without
limitation, the assembly 10 may comprise two electronic displays placed back-to-back, or
a single electronic display placed back-to-back with a poster holder. Regardless, the
frame 12 may be configured to be connected to the stand 8, another object, or directly to
the ground.
[0039] In embodiments comprising a single side assembly 14, the frame 12 may
be a five-sided box. Namely, the frame 12 may comprise an interconnected upper, lower,
right side, and a left side piece as well as a front or rear panel. However, the frame 12
may be substantially open on the rear or front sides thereof, respectively, such that the
side assembly 14 may be mounted to substantially cover said opening.
[0040] As will be explained in greater detail herein, the assembly 10 may further
comprise an electronics cavity 18 for storing electronic components 30 for operating the
assembly 10. The electronics cavity 18 may be located in the space between the side
assemblies 14 and the frame 12. Stated another way, the first and second side
assemblies 14 may share a common electronics cavity 18.
[0041] Figures 1 and 2 illustrate the side assemblies 14 in a closed position such
that the side assemblies 14 are in contact with the frame 12 or are located substantially
parallel to the ground. As will be explained in greater detail herein, the side assemblies
14 may be hingedly mounted to the frame 12 by way of a hinging device 22. A first and
6
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second hinging device 22 may be located on either side of the frame 12 so as to connect
the first and second side assembly 14 to the frame 12 in a hinged fashion. The first and
second hinging devices 22 may be the same or may be different. For example, without
limitation, the hinging devices 22 used to hingedly mount a side assembly 14 comprising
a digital display may be the same or may be different from the hinging device 22 used to
mount a side assembly 14 comprising a poster holder. In exemplary embodiments, the
hinging devices 22 may be located on an upper portion of the frame 12, such that the side
assemblies 14 rotate outward along a substantially horizontal axis. In other exemplary
embodiments, the hinging devices 22 may be located along an edge of the frame 12, such
that the side assemblies 14 rotate outward along a substantially vertical axis. Any location
of the hinging devices 22 is contemplated.
[0042] Figure 3 is a front perspective view of the assembly 10 of figure 2 illustrated
with one of the side assemblies 14 in an open position. The side assembly 14 may rotate
via the hinging device 22 into the opened position such that the bottom of the side
assembly 14 is swung outward and away from the frame 12. This may allow access to
the electronics cavity 18 such that personnel may service the electronic components 30
located therein.
[0043] The assembly 10 may further comprise a pair of aid devices 20, preferably
having a first end and a second end, though such is not required. In exemplary
embodiments, the aid devices 20 may be gas springs, though any type of aid device is
contemplated. Such aid devices 20 may include, but are not limited to, any device which
utilizes a mechanical advantage in order to assist is moving the side assemblies 14
between an open position or closed positions as well as, or alternatively, to temporarily
secure the side assemblies 14 in the open position or closed position. Other exemplary
aid devices 20 include, but are not limited to, struts, springs, block and tackle,
counterweights, levers, gears, tethers, belts, chains, motors, screws, some combination
thereof, or the like.
[0044] The first end of the aid devices 20 may be mounted to either side of the side
assembly 14 and the second end of the aid devices 20 may be mounted to either side of
the interior of the frame 12. In exemplary embodiments, the first end of the aid devices
20 is mounted lower relative to second end of the aid devices 20, though the opposite is
contemplated. The aid devices 20 may be configured to assist with movement of the side
assemblies 14 between the open and the closed positions as well as temporarily securing
the side assemblies 14 in the opened or the closed positions.

7
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[0045] In exemplary embodiments, the side assemblies 14 may be lockable to the
frame 12 or the housing 6 such that the side assemblies 14 cannot normally be moved
from the closed position unless unlocked. This may assist in restricting access to the
electronics cavity 18 to authorized personnel.
[0046] Figure 4 is a front perspective view of the assembly 10 of figure 2 illustrated
with one of the side assemblies 14 removed so as to illustrate the electronics cavity 18.
A gasket 28 may extend around the perimeter of either or both sides of the frame 12. The
gaskets 28 may provide a substantially air tight seal when the side assemblies 14 are
placed in the closed position. The gaskets 28 may ensure or assist in allowing the
electronics cavity 18 to maintain a substantially air tight seal, though such is not required.
[0047] A plate 19 may be located in the electronics cavity 18 and the electronic
components 30 may be mounted thereto. Alternatively, or in addition, an electronics plate
42 may be located in the electronics cavity 18. In exemplary embodiments, the electronics
plate 42 may be mounted to the frame 12 such that the electronics plate 42 extends
substantially parallel to the front surface of the electronic side assemblies 14. Similarly,
in exemplary embodiments the plate 19 may be mounted to, or form, the rear surface of
one or more of the side assemblies 14. However, any location and orientation of the plate
19 and the electronics plate 42 is contemplated.
[0048] The electronic components 30 may comprise any number of components
used to operate the assembly 10 and its various components. Such electronic
components 30 may include, but are not limited to, power sources, power distribution
components, video players, video receiver boards, processors, electronic storage
devices, communications equipment, wireless transmitter/receivers, network connectivity
devices, printed circuit boards, and the like. In exemplary embodiments, a number of the
electronic components 30 may be utilized to operate both side assemblies 14. For
example, but not to serve as a limitation, at least the video players, video receiver boards,
communications equipment, wireless transmitter/receivers, and network connectivity
devices may be shared. This may reduce the number of electronic components 30
required. In exemplary embodiments, the plate 19 or the electronics plate 42may
comprise a server rack, though such is not required.
[0049] Each hinging device 22 may comprise a frame hinge plate 26 and a first and
second display hinge plate 24. The frame hinge plate 26 may be located on the exterior
panels on either side of an upper portion of the frame 12 such that the frame hinge plate
26 extends substantially perpendicular relative to the electronics plate 42. The display
8
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hinge plates 24 may be located on either side of an upper portion of each of the side
assemblies 14 such that the display hinge plates 26 extend substantially perpendicular
relative to the electronics plate 42. The display hinge plate 24 may comprise one or more
notches or apertures corresponding to notches or apertures located on the frame hinge
plate 26. Any number of fasteners 27 may extend through the corresponding notches or
apertures in the display hinge plate 24 and the frame hinge plate 26 such that the frame
hinge plate 26 may be hingedly secured to the display hinge plate 24. The fasteners 27
may include threaded fasteners, pins, bolts, screws, nails, or the like. This is merely
exemplary, any type of hinge device 22 is contemplated. In exemplary embodiments, the
frame hinge plates 26, the display hinge plates 24 and the fasteners 27 may be configured
to serve as the main or sole mechanical attachment points for mounting the side
assemblies 14 to the frame 12.
[0050] The hinge device 22 may provide for easy removal of one or both of the side
assemblies 14 when servicing the assembly 10. The fasteners 27 may simply be removed
from either side of the side assembly 14 and the entire side assembly 14 may be removed.
Additionally, removal may require relatively minor additional steps such as, but not limited
to, the disconnection of various electrical wires and other components as further
described herein. A replacement side assembly 14 may then be installed. Installation
may comprise, but is not limited to, moving the Additionally, installation of the new side
assembly 14 may require relatively minor additional steps such as, but not limited to, the
connection of the aforementioned various electrical wires and other components as
further described herein. The side assembly 14 being serviced may then be returned to
a service center for servicing. This may minimize downtime of the assembly 10.
[0051] Additionally, the assembly 10 may require connection to an external power
source, communications network, and the like to operate. This may require connecting
into utility lines. In exemplary embodiments, connection to said utility lines may be made
through separate connectors 72 located on the frame 12, within the cavity 18, on the plate
19, on the electronics plate 42, or at another location. These connectors 72 may be
connected to the other various electronic components 30 via electrical wiring, ethernet
cable, telephone cable, axial cable, fiber optic cable, or the like. The disconnection and
reconnection of such wiring from the connectors 72 may be required when removing or
installing a side assembly 14. In this way, the connection into the utility lines may not be
disturbed when servicing the assembly 10. In exemplary embodiments, the connectors
72 may also act as pass through devices 35.

9
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[0052] Figure 5 illustrates exemplary flow paths through the assembly 10 of figure
4. Figure 6 illustrates a top sectional view of an exemplary side assembly 14 to further
illustrate said exemplary flow paths. Each side assembly 14 may comprise a cover panel
17 that faces an intended viewer. An electronic display 11 may be located behind, spaced
apart from, and substantially parallel to the cover panel 17. Cover panel 17 may be
comprised of any substantially transparent or translucent material and may be comprised
of multiple layers. The cover panel 17 may be comprised of a toughened material or may
comprise optical adhesive placed between the multiple layers such that the cover panel
17 is strengthened against vandalism. The electronic display 11 may be any type of
electronic display 11, including but not limited to, a liquid crystal display (LCD), light
emitting diode (LED) display, organic LED (OLED) display, plasma display, or the like.
The space between the rear surface of the cover panel 17 and the front surface of the
electronic display 11 may define a first channel 25. A side assembly housing 15 may
surround the electronic display 11 such that the combination of the cover panel 17 and
the side assembly housing 15 substantially encloses the electronic display 11. One or
more of the side assemblies 14 may further configured to receive touch input. For
example, without limitation, the electronic display 11 may comprise a capacitive or
resistive touch screen and related components required to operate said touch screen,
though any type of touch screen is contemplated.

[0053] A backlight 21 may be located behind and substantially parallel to the
electronic display 11. The backlight 21 may be spaced apart from the electronic display
11, though such is not required. A second channel 23 may be located within the side
assembly 14 and may be configured to receive ambient air 38. The second channel 23
may permit ambient air 38 to flow substantially vertically through the side assembly 14
from top to bottom, or from the bottom to the top. In exemplary embodiments, the second
channel 23 is defined, at least in part, by the space between the rear surface of the
backlight 21 and the rear surface of the side assembly housing 15, though any location is
contemplated.

[0054] A first and a second side channel 32 may extend along either side of the
side assembly 14. The side channels 32 may be configured to receive circulating gas 36.
In exemplary embodiments, the side channels 32 are defined, at least in part, by the space
between the second channel 23 and the side of the side assembly housing 15, though

any location is contemplated.
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[0055] One or both sides of the frame 12 may comprise a side gap 13 located
between interior and exterior side panels. As such, the assembly 10 may comprise a first
and a second side gap 13, where each is located on either side of the frame 12. In other
exemplary embodiments, the assembly 10 may comprise only a first side gap 13.
Apertures may be located along the interior panels of the side(s) of the frame 12 having
the side gap{(s) 13 such that circulating gas 36 may be passed from the electronics cavity
12 into and out of the side gap(s) 13. In exemplary embodiments, the circulating gas 36
may flow from the first side gap 13, though the first side channel 32, though the first
channel 25, through the second side channel 32, through the second side gap 13, though
the electronics cavity 18, and be returned to the first side gap 13, thereby forming a closed
loop. In exemplary embodiments where the assembly 10 comprises only the first side
gap 13, the circulating gas 36 may pass directly from the electronics cavity 18 into or out
of the first or the second side channel 32. Additionally, the circulating gas 36 may be split
and travel through first channel 25 located in each respective side assembly 14. Stated
another way, the closed loop may pass through each side assembly 14 and return to the
cavity 18. Itis notable that the side gaps 13 are optional.

[0056] One or more fans 34 may be mounted to said apertures in the interior panels
of the side of the frame 12 to force the circulating gas 36 though the closed loop, though
it is contemplated that any number of fans 34 may be placed at any number of locations
along the path of the circulating gas 36.

[0057] The bottom and top of the frame 12 may similarly comprise interior and
exterior panels with an upper gap 41 and a lower gap 40 located therebetween, though
such is not required. Apertures may be located along the exterior panels of the bottom
and top of the frame 12 such that ambient air 38 may be ingested from outside of the
assembly 10 and exhausted from inside of the assembly 10. These apertures may form
the exhaust 9 and the intake 16. In exemplary embodiments, ambient air 38 may be
ingested from the bottom of the assembly 10 into the lower gap 40. The ambient air 38
may then travel vertically upwards through the second channel 23 in the side assembly
14 and into the upper gap 41. The ambient air 38 may then be exhausted through the
intake 16, thus forming an open loop. In the exemplary embodiments, the ambient air 38
may be split and travel through each of the second channels 23 located in each of the
respective side assemblies 14.

[0058] One or more fans 34 may be mounted to said apertures in the exterior

panels of the bottom of the frame 12 to force the ambient air 38 though the open loop,
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though it is contemplated that any number of fans 34 may be located in any number of
locations along the path of the ambient air 38.

[0059] In exemplary embodiments where the side assembly 14 is an electronic
display, the ambient air 38 flowing through the second channel 23 may be in thermal
communication with the backlight 21 so as to absorb heat generated therefrom, though
such is not required. In exemplary embodiments where the side assembly 14 is an
iluminated poster holder, the ambient air 38 flowing through the second channel 23 may
be in thermal communication with the illumination devices so as to absorb heat generated
therefrom, though such is not required. In still other exemplary embodiments where the
side assembly 14 is a cover, the ambient air 38 may optionally flow through a second
channel 23 located in the cover, though such is not required. Regardless, the ambient air
38 flowing through the second channel 23 may be in thermal communication with
circulating gas 36 flowing through the closed loop such that the relatively cool ambient air
38 may remove heat from the relatively warm circulating gas 36. The ambient air 38
flowing through the open loop may be in thermal communication with the circulating gas
32 flowing through the closed loop so as to absorb heat therefrom while not allowing the
ambient air 38 and the circulating gas 32 to substantially mix. For example, without
limitation, the ambient air 28 traveling through the second channel 23 may be in thermal
communication with the circulating gas 38 flowing through the cavity 18.

[0060] It is notable that the use of airflow channels, such as but not limited to, the
first channel 25, the second channel 23, and the side channels 32 may not be required in
embodiments where the side assembly 14 is a poster holder or cover. In such
embodiments, the airflow may be directed into the remaining side assembly 14 comprising
such airflow channels. If no such side assembly 14 is utilized, the airflow may simply
circulate within the cavity 18. In some exemplary embodiments, the poster holder or cover
may still utilize some or all of aforementioned the airflow channels. Regardless, the
number of fans utilized may be reduced or increased to accommodate the number of
airflow channels used.

[0061] Figure 7 is a front perspective view similar to figure 1 of another exemplary
embodiment of the assembly 10 also indicating section lines A-A and B-B.

[0062] Figure 8 is a front perspective view of the assembly 10 of figure 7 illustrated
with both side assemblies 14 in the open position. The plate 19 may be mounted to one

of the side assemblies 14. In other exemplary embodiments, the plate 19 may form a part
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of the side assembly 14. Many or all of the electronic components 30 may still be shared
by the side assemblies 14.
[0063] The shared electronic components 30 may be located on the plate, though
such is not required. In exemplary embodiments, the side assemblies 14 of the same
type (e.g., electronic displays, poster holders, or covers), including the electronic
components 30 located on or in the side assemblies 14, are substantially identical for the
front or rear facing side assembly 14 of the same type {e.g., when both side assemblies
14 comprise electronic displays or both side assemblies 14 comprise poster holders) such
that the two may be interchanged. In this way, a single type of side assembly 14 to be
used to replace any of that type side assembly 14 or may be freely substituted with a
different type side assembly 14. For example, without limitation, a separate front and
back side assembly 14 need not be stored as spares for a single assembly 10. Instead,
a single spare side assembly 14 may be used to replace either the front or back side
assembly 14. This may reduce the need to store additional spare side assemblies 14.
Stated another way, a side assembly 14 comprising an electronic display may be placed
on either the front or the rear of the assembly. Likewise, a side assembly 14 comprising
an electronic display may be freely substituted with a side assembly 14 comprising a
cover.
[0064] Figure 9 is a front perspective exploded view of the assembly of figure 8.
An electronics plate 42 may be mounted to the frame 12, though such is not required.
The electronics plate 42 may be located in an upper portion of the electronics cavity 18,
though any location is contemplated. The electronics plate 42 may be mounted so as to
extend substantially parallel with the front surface of the side assemblies 14 when the
side assemblies 14 are in the closed position. The electronics plate 42 may be configured
to receive the electronics components 30 and additional electronic components 44, which
may be mounted thereto. In exemplary embodiments, the additional electronic
components 44 may comprise customer-specific or customer-installed electronic
components or other components for operating the assembly 10. However, any type of
electronic components 44 and 30 are contemplated, such as but not limited to, computers,
processors, routers, servers, machine to machine communications equipment, wireless
connectivity devices, Bluetooth connectivity devices, near field communication devices,
cameras, electronic storage devices, memory, and the like. In exemplary embodiments,
the electronics plate 42 may comprise a server rack, such as but not limited to, a 1U
server rack.
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[0065] By placing the side assemblies 14 in the opened position, the electronics
cavity 18, the plate 19, the electronics plate 42, the related electronic components 30 and
additional electronic components 44 may be serviced. Additionally, the side assemblies
14 themselves may be serviced by removing the display assemblies from the hinging
device 22 as previously discussed.
[0066] Various pass through devices 35 may be located in the fame 12 or other
walls defining the cavity 18 such that power lines, communication lines, and the like may
be passed into the cavity 18 from outside. These pass through devices 35 may be
configured to provide a substantially air and water tight seal, though such is not required.
In other embodiments, the pass through devices 35 may provide a level of ingress and
egress protection. Any number and location of said pass through devices 35 are
contemplated. This may help to reduce the number of entry and exit points in the
assembly 10 and simplify the cabling. The pass through devices 35 may provide a
connection/disconnection point for wiring and cabling. The cavity 18 may provide a
substantially sealed, cooled, connected, and/or powered electronics cavity 18 for
mounting electronic components, such as but not limited to, the additional electronic
components 44 and the electronic components 30.
[0067] Figure 9 illustrates an exemplary assembly 10 where the fans 34 for the
ambient air 38 may be located on the top of the frame 12 in the apertures of the upper
gap 41.
[0068] Figure 10 is a top sectional view taken along section line A-A of figure 7
and illustrating exemplary side assemblies 14 in the closed position, where the side
assemblies 14 comprise electronic displays. The second channel 23 may comprise a
corrugation layer 46 located between the backlight 21 and the electronics cavity 18. The
ambient air 38 may pass through the corrugation layer 46. As illustrated in figure 10, the
assembly 10 may only comprise the first side gap 13. It is contemplated that the first side
gap 13 may be located on either side of the assembly 10 or may not be required at all. It
is further contemplated that a corrugation layer 46 may be utilized in side assemblies 14
comprising a poster holder or cover.
[0069] Figure 11 is a side sectional view taken along section line B-B of figure 7.
As illustrated in figure 11, the lower gap 40 is optional. Instead, ambient air 38 may enter
via the intake 41 and be ingested directly into the side assemblies 14 where it may travel
through the second channel 23 to the upper gap 41 and exit via the exhaust 9.
Alternatively, the air may enter via the exhaust 9 and exit via the intake 41.
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[0070] Figure 12A and figure 12B is a rear perspective view of ancther exemplary
assembly 10. Figures 12A-12B illustrates how the side assemblies 14 may be rotated
outward along a substantially horizontal axis or a substantially vertical axis. The side
assemblies 14 may act as an access panel. In exemplary embodiments where the side
assemblies 14 are covers, the side assembly 14 may be comprised of sheet metal or
black glass, though any type of material is contemplated. In exemplary embodiments
comprising black glass, the black glass may be comprised of one or more transparent or
translucent panels wherein one or more of the panels are printed with black ink. In
exemplary embodiments, the panels may alternatively or additionally be printed with a
logo or other information. The panels may be comprised of a toughened material or may
comprise optical adhesive placed between two panels such that the cover is strengthened
against vandalism.
[0071] In other exemplary embodiments, where the side assembly 14 comprises a
poster holder configured to hold a static poster, the side assembly 14 may comprise a
transparent cover located above a plate to define a poster cavity, which may be configured
hold the poster therebetween. lllumination devices may be placed within, around, or along
the poster cavity to provide backlighting or edge lighting to illuminate the poster.
[0072] In exemplary embodiments, the side assemblies 14 may swing open
horizontally (as shown in figure 12A) or vertically (as shown in figure 12B). In exemplary
embodiments where the side assembly 14 swings open vertically, aid devices 20 may
likewise be used to assist in moving the side assembly 14 between the open and closed
positions as well as securing the side assembly 14 in the open and closed positions.
[0073] Although the flow of the ambient air 38 and the circulating gas 36 may be
shown and described herein with respect to particular directions and orientations, it is
contemplated that the ambient air 38 and the circulating gas 36 may flow in other
directions. For example, without limitation, ambient air 38 and circulating gas 36 shown
as flowing clockwise may flow counter-clockwise, when shown flowing vertically from top
to bottom may flow from bottom to top, when shown flowing horizontally from right to left
may flow from left to right, when shown flowing vertically may flow horizontally, when
shown flowing horizontally may flow vertically, and the like.
[0074] It is contemplated that the assembly 10, or various components thereof, may
be adapted for and/or used with any size side assemblies 14 in any application. For
example, but not to serve as a limitation, the assembly 10, or various components thereof,
may be adapted for and/or used with a vehicle topper unit such as is illustrated and
15
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described in U.S. Patent Application Serial No.: 15/450,365 filed March 6, 2017, the
disclosures of which are hereby incorporated by reference in their entirety.
[0075] Figure 13 is a front perspective view of another exemplary assembly 100
also indicating Detail A. Figure 13 through figure 18B illustrate and describe an adaptation
of the assembly 10 for use with a vehicle topper unit as previously mentioned. Similar
features have been similarly numbered but increased by 100 (e.g., assembly 10 and
assembly 100). The assembly 100 may comprise a frame 112 which may be rectangular
in shape, though any shape is contemplated. The frame 112 may be covered by cladding
that forms a housing. The cladding may provide an aesthetically pleasing appearance
and may improve aerodynamics. The frame 112 may be adapted to be mounted to the
roof of a vehicle, though such is not required. A first and second side assembly 114 may
be attached to the frame 112, though any number of side assemblies 114 are
contemplated. In exemplary embodiments, the first and second side assemblies 114 are
placed back-to-back on either side of the frame 112. The assembly 100 may further
comprise a pair of mounting devices 150. In exemplary embodiments, the mounting
devices 150 may be located on the underside of the frame 112 and may be feet configured
to permit the assembly 100 to be mounted to the roof of a vehicle, though any type of
mounting device 150 is contemplated.
[0076] A fan 134 may be located on an aperture in the frame 112 and may be
configured to permit the ingestion of ambient air 138. Once ingested, the ambient air 138
may travel horizontally through channels in the side assemblies 114 and exit through
apertures on the other end of the frame 112. This may form an open loop. It is
contemplated that the fan 134 may be located at any location along the path of the
ambient air 138.
[0077] Figure 14 is a front perspective view of the assembly 100 of figure 13
illustrated with one of the side assemblies 114 in the open position. The side assemblies
114 may be hingedly mounted to the frame 112 by way of a hinging device 122. The
hinging device 122 may permit the side assemblies 114 to be moved between a closed
position, wherein the respective side assembly 114 rests against or is located in close
proximity with the frame 112 and/or where the front surface of the respective side
assembly 114 is substantially perpendicular to the ground, and an open position wherein
the respective side assembly 114 is rotated outwardly from the frame 112 and/or at least
one edge of the side assembly 114 is moved away from the frame 112. A gasket 128
may extend around the perimeter of the surfaces of the frame 112 which contact the side
16
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assemblies 114. The gaskets 128 may be configured to provide a substantially air tight
seal in the electronics cavity 118 when the side assemblies 114 are located in the closed
position.

[0078] An electronics cavity 118 may be located between the rear surfaces of the
side assemblies 114. The electronics cavity 118 may comprise a plate 142 that is
configured to receive a number of electronic components 130 or additional electronic
components 144 which may be mounted thereto. In exemplary embodiments, the plate
142 may be mounted to the frame 112. In other exemplary embodiments, the plate 142
may be mounted to, or form a part of, one of the side assemblies 114. Various pass
through devices 135 may be located in the walls defining the cavity 118 such that power
lines, communication lines, and the like may be passed into the cavity 118 from outside.
The pass through devices 135 may be configured to provide a substantially air and water
tight seal or otherwise provide ingress and egress protection. This may help to reduce
the number of pass through points in the assembly 100 and simplify the cabling.
Additionally, the pass through devices 135 may provide a single or limited number of
connection or disconnection points for removing the wiring for servicing the side
assemblies 114. In exemplary embodiments, the electronics cavity 118 may provide a
cooled, powered, connected, and/or sealed area for electronic components, such as but
not limited to, the electronic components 130 and the additional electronic components
144.

[0079] When either or both the of side assemblies 114 are placed in the open
position, the electronics cavity 118 may be exposed. This may allow access to the
electronics cavity 118, the plate 142, and the electronic components 130 such that
personnel may service the electronic components 130 located therein. In exemplary
embodiments, the side assemblies 114 may be selectively locked to the frame 112 such
that the respective side assembly 114 cannot normally be moved from the closed position
unless unlocked. This may assist in restricting access to the electronics cavity 118 to
authorized personnel.

[0080] The frame 112 may comprise interior and exterior surfaces. In exemplary
embodiments, a lower gap 140 may be located in the space between the interior and
exterior surfaces of the frame 112 along a lower portion thereof. Stated another way, the
lower gap 140 may be located between the bottom of the electronics cavity 118 and the

bottom of the frame 112.
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[0081] Figure 15 is a rear perspective view of the assembly 100 of figure 13 is
illustrated with both of the side assemblies 114 in the open position and also indicating
Detail B. A first and second strut 152 may extend between the frame 112 and each of the
respective side assemblies 114. In other exemplary embodiments, a pair of struts 152
may be used for each respective side assembly 114. The strut 152 may be configured to
temporarily secure the respective side assembly 114 in the opened position, although it
is contemplated that the strut 152 may be configured to also temporarily secure the
respective side assembly 114 in the closed position. Alternatively, any of the aid devices
20 may be utilized in conjunction with or in substitution of the struts 152.
[0082] In exemplary embodiments, the struts 152 may be mounted to each of the
respective side assemblies 114 in a rotatable fashion. The struts 152 may be mounted in
a rotatable fashion by way of a pin, bearing, hinge, fastener, or the like, though any device
or mounting configuration is contemplated. Regardless, the struts 152 may be configured
to be temporarily secured to each of the respective side assemblies 114 such that the
respective side assembly 114 is propped or otherwise held in the open position. While
the struts 152 are discussed as being mounted to each of the respective side assemblies
114 and temporarily secured to the frame 112, it is contemplated that the struts 152 may
instead be mounted to frame 112 and temporarily secured to each of the respective side
assemblies 114.
[0083] Figure 16 is a front perspective view of the assembly 100 of figure 14
illustrated with one of the side assemblies 114 removed. Circulating gas 136 may travel
vertically through the electronics cavity 118 where it is separated and passes through
each respective side assembly 114. In exemplary embodiments, the circulating gas 136
flows through a channel between a cover glass an electronic display in each of the
respective side assemblies 114. The circulating gas 136 may then travel through the
lower gap 140 and be returned to the electronics cavity 118 via apertures in the interior
surfaces of the frame 112, thereby forming a closed loop. In exemplary embodiments,
these apertures in the frame 112 may have fans 134 mounted thereto to move the
circulating gas 136 through the closed loop, though it is contemplated that the fans 134
may be located anywhere along the path of the circulating gas 136.
[0084] U.S. Patent Application Serial No.: 15/450,365 filed March 6, 2017, the
disclosures of which are hereby incorporated by reference in their entirety, describes an
exemplary thermal management system for the assembly 100 including, but not limited
to, open and closed loop pathways for ambient air and circulating gas.
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[0085] It is contemplated that either or both of the side assemblies 114 may
comprise an electronics display, a poster holder, or a cover. It is further contemplated
that some or all of the electronic components 130 used to operate the side assemblies
114 may be located on the plate 142. It is also contemplated that the side assemblies
114 of the same type (e.g., comprising an electronic display, poster holder, or cover) may
be substantially identical, such that the side assemblies 114 located on the left or right
side of the assembly 100 may be freely substituted.
[0086] Figure 17 is a detailed top perspective view of Detail A of figure 13. The
hinging device 122 may comprise a first and second display hinge plate 156, a first frame
hinge plate 154, and a second frame hinge plate 158. Each of the first and second display
hinge plates 156 may be substantially “L” shaped and may be configured to extend
between a rear surface of the respective side assemblies 114 and the first frame hinge
plate 154. The first frame hinge plate 154 may be mounted to either end of the frame
112. Optionally, a second frame hinge plate 158 may be located on the other side of the
first and second display hinge plates 156 such that the first and second display hinge
plates 156 are sandwiched between the first frame hinge plate 154 and the second frame
hinge plate 158. It is contemplated that the second display hinge plate 156 may not be
required, but may be used to provide added strength and stability. Additionally, the
second hinge plate 158 may be configured to extend behind a portion of the side
assemblies 114 so as to serve as a backstop.
[0087] A first fastener 127 may extend through the first frame hinge plate 154, the
first display hinge plate 156, and the second frame hinge plate 158. Likewise, a second
fastener 127 may extend through the first frame hinge plate 154, the second display hinge
plate 156, and the second frame hinge plate 158. The fastener 127 may be a pin or
another device permitting rotational movement of the first and second display hinge plates
156. In exemplary embodiments, the second frame hinge plate 158 may be selectively
secured to the respective side assembly 114 such that the respective side assembly 114
may be temporarily secured in the closed position.  The frame hinge plate 156, the
display hinge plate 154, and the fasteners 127 may be configured to bear all or
substantially all of the weight of the respective side assembly 114.
[0088] The design of the hinge device 122 may provide for easy removal of one or
both of the side assemblies 114 when servicing the assembly 100. The fasteners 127
may be removed from either side of the respectively side assembly 114 and the entire
side assembly 114 may be removed. Additionally, the disconnection of wiring, along with
19
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other steps, may be required. A replacement side assembly 114 may then be installed.
Additionally, the connection of wiring, along with other steps, may be required. The side
assembly 114 being serviced may then be returned to a service center for servicing. This
may minimize downtime of the assembly 100.

[0089] Figure 18A is a detailed perspective view of Detail B of figure 15 also
illustrating the otherwise hidden strut 152. Figure 18B is a top perspective view of the
assembly 100 of figure 18A illustrated with the side assembly 114 in the open position.
As can be seen, the strut 152 may be moved between a supporting and a stored position.
The strut 152 may rotated into the stored position such that the strut 152 is substantially
aligned with the side assembly 114 when the side assembly 114 in the closed position.
In this way, the strut 152 is no longer bearing the weight of the side assembly 114 and
may be stored within the respective side assembly 114 when the strut 152 is not being
used to keep the side assembly 114 in the open position. The strut 152 may be rotated
into the supporting position where the strut 152 is secured at an angle to the frame 112
such that the side assembly 114 may be propped or otherwise held in the open position.
In exemplary embodiments, the strut 152 may comprise a notch 153 configured to be
temporarily secured to a corresponding bracket or groove located on the frame 112 such
that the strut 152 bears some or all of the weight of the side assembly 114 so as to prop
or hold the respective side assembly 114 in the open position.

[0090] Figure 19A through figure 20 illustrates another exemplary embodiment of
the assembly 210. Similar features have been similarly numbered but increased by 100
(e.g., assembly 10 and 110 now assembly 210). The assembly 210 may comprise a
second open loop channel 262 for ambient air. The second open loop channel 262 may
be located in one or more of the side assemblies 214. In exemplary embodiments, the
second open loop channel 262 is located in the side assembly or assemblies 214
comprising a cover or a poster holder, though it is contemplated that the second open
loop channel 262 may be located in any side assembly 214, including those comprising
digital displays. The second open loop channel 262 may be located behind an open loop
channel cover 264. An open loop channel plate 266 may be located behind said open
loop channel cover 264. In exemplary embodiments, the open loop channel plate 266 is
spaced apart from, and located substantially parallel to, the open loop channel cover 264.
The open loop channel cover 264 may have substantially the same surface area as the
open loop channel plate 266, though such is not required. In exemplary embodiments,
the open loop channel cover 264 may be the outermost surface of the respective side of
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the assembly 210 and/or of the respective side assembly 214 such as is illustrated in
figure 19B. However, in other exemplary embodiments, an outer cover 268 may be
located above the open loop channel cover 264, such as is illustrated in figure 19A. In
such embodiments, the outer cover 268 may be positioned substantially parallel with,
spaced apart from, and cover the entirety of the open loop channel cover 264, though
such is not required.
[0091] Regardless, the second open loop channel 262 may be defined by the
space between the open loop channel cover 264 and the open loop channel plate 266.
The second open loop channel 262 may further comprise one or more side panels 270
configured to extend between the open loop channel cover 264 and the open loop channel
plate 266 to further define the second open loop channel 262.
[0092] Any number of electronic components or equipment 244 or 230 may be
located in or near the second open loop channel 262, such as but not limited to, being
mounted to the open loop channel cover 264 or the open loop channel plate 266. Such
electronic components or equipment 244 or 230 may include a power supply or module,
though any electronic component or equipment is contemplated. The second open loop
channel 262 may be configured to transfer heat from the side assemblies 214, the
electronic components or equipment 244 or 230, other components of the assembly 210
to the ambient air passing through the second open loop channel 262. The second open
loop channel 262 may comprise surface features, materials, or components configured to
facilitate the transfer of heat, though such is not required. These may include, without
limitation, fins, thermally conductive materials, heat exchangers, or the like. In exemplary
embodiments, the open loop channel 262 may comprise a corrugated layer 246. It is
contemplated that any number of fans 234 may be placed at any location near or along
the second open loop channel 262 to force or encourage the flow of ambient air through
the second open loop channel 262.
[0093] In exemplary embodiments, the ambient air 238 may enter the assembly
210 at or near the top of the assembly 210 or the respective side assembly 214. Similarly,
in exemplary embodiments, the ambient air 238 may be exhausted at or near the bottom
of the assembly 210 or the respective side assembly 214 such that the ambient air 238
flows vertically downwards through the second open loop channel 262. In other
exemplary embodiments, the ambient air 238 may enter the assembly 210 or the
respective side assembly 214 at or near the bottom of the assembly 210 or the respective
side assembly 214 and ambient air 238 may exhaust the assembly 210 at or near the top
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of the assembly 210 or the respective side assembly 214 such that ambient air flows
vertically upwards through the second open loop channel 262. The second open loop
channel 262 may share the intake 241 and the exhaust 209 such that ambient air enters
via the common intake 241 and is separated into flow paths which travel into the two side
assemblies 214. In other exemplary embodiments, the second open loop channel 262
may have a separate intake and exhaust.
[0094] The oppositely facing side assembly 214 may comprise an electronic
display 211 located in front of a backlight 221. Circulating gas 236 may pass through the
first channel 225 defined by the space between the electronic display 211 and a cover
panel 217. The circulating gas 236 may pass intc a cavity 218 located between the side
assemblies 214. The cavity 218 may contain one or more fans 234 for moving the
circulating gas through the closed loop pathway. The cavity 218 may also comprise
electronic components 230 or 244 and an electronics plate 242 for mounting the same.
The cavity 218 may comprise one or more heat transfer devices 282, though such is not
required. In such embodiments, ambient air 238 may also be passed through the heat
transfer device 282, though such is not required.
[0095] The side assembly 214 embodiment illustrated and described in figure 19A
through figure 20 may be the same as, or contain the features illustrated or described with
respect to, other side assemblies 14 and 114 embodiments illustrated or described herein,
though such is not required. Any of the illustrated or described embodiments, or features
thereof, may be utilized with any of the other embodiments illustrated or described herein.
[0096] In exemplary embodiments, the assembly 210 may be mounted in an
elevated position at a downward angle. In exemplary embodiments, the assembly 210
may be mounted to a sign, pole, street lamp, street fixture, sidewalk fixture, building,
structure, ground, or the like, though mounting to any surface is contemplated. The
assembly 210 may be positioned at a downward angle, such that the side assembly 214
facing the ground may be viewed by those traveling underneath. The downward angle
may be substantially 50 degrees, though any angle is contemplated.
[0097] In such embodiments, the second open loop channel 262 may be placed on
the side assembly 214 which would normally receive the greatest solar load. For example,
without limitation, the second open loop channel 262 may be placed on the side assembly
214 which would normally face upwards when mounted, though it is contemplated that
the second open loop channel 262 may be located in either or both of the side assemblies
214. Such an embodiment may be used in conjunction with, but is not limited to, the
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exemplary assemblies 210 mounted in an elevated position at a downward angle,
because the solar loading may primarily be experienced on the upward facing side
assembly 214. In this way, the second open loop channel 262 may be configured to
remove some or all of the solar loading experienced on the upward facing side assembly
214. In such embodiments, the upward facing side assembly 214 may comprise the
second open loop channel 262 and a cover and the downward facing side assembly 214
may comprise an electronic display or static backlit poster, though any combination of
side assemblies 214 is contemplated.

[0098] Any embodiment of the present invention may include any of the optional or
preferred features of the other embodiments of the present invention. The exemplary
embodiments herein disclosed are not intended to be exhaustive or to unnecessarily limit
the scope of the invention. The exemplary embodiments were chosen and described in
order to explain the principles of the present invention so that others skilled in the art may
practice the invention. Having shown and described exemplary embodiments of the
present invention, those skilled in the art will realize that many variations and
modifications may be made to the described invention. Many of those variations and
modifications 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
WHAT IS CLAIMED IS:
1. Afield serviceable assembly for displaying images comprising:

a frame;

a first and second side assembly, each having a rear surface and hingedly
mounted to the frame in a back to back arrangement, wherein at least one
of the side assemblies comprises:

a cover panel,

an electronic display located behind the cover panel,

a backlight located behind the electronics display,

a first channel configured to receive circulating gas, and
a second channel configured to receive ambient air;

a cavity located in the space between the rear surfaces of the first and second side
assemblies and the frame;

an electronics plate positioned within the cavity and configured to receive a
plurality of electronic components;

a closed loop pathway comprising said cavity and said first channel; and

an open loop pathway comprising said second channel.

2. The field serviceable assembly of claim 1 further comprising:

a first and second frame hinge plate located on the frame; and

a first and second display hinge plate located on each of the first and second
side assemblies;

wherein the first and second frame hinge plates are configured to interact with the
first and second display hinge plates so as to permit the first and second
side assembilies to rotate outward.

3. The field serviceable assembly of claim 2 further comprising:

a plurality of fasteners; and

a plurality of apertures or notches located in the first and second frame hinge plates
and the first and second display hinge plates, wherein the apertures or
notches are so located such that a single fastener may be extended through
the first or second frame hinge plate and into the first or second display
hinge plate so as to mount the respective side assembly to the frame.

4. The field serviceable assembly of claim 3 wherein:
the plurality of fasteners are pins; and
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the pins are configured to bear substantially the entire weight of the display
assembly for which the pins are used.
5. The field serviceable assembly of claim 1 wherein:
the first channel is located between the cover panel and the electronic display.
6. The field serviceable assembly of claim 5 wherein:
the second channel is located behind the backlight.
7. The field serviceable assembly of claim 1 wherein:
the frame is configured to be mounted to the ground.
8. The field serviceable assembly of claim 1 wherein:
the frame is configured to be mounted to the roof of vehicle.
9. The field serviceable assembly of claim 1 further comprising:
a connector configured to be placed in electrical connection with an external power
source and a communications network.
10. The field serviceable assembly of any of claims 1-9 wherein:
each of the first and second side assemblies comprises:
a cover panel,
an electronic display located behind the cover panel,
a backlight located behind the electronics display,
a first channel configured to receive circulating gas, and
a second channel configured to receive ambient air.
11. The field serviceable assembly of claim 1 wherein:
at least one of the side assemblies is configured to accommodate a static poster.
12. The field serviceable assembly of claim 1 wherein:
at least one of the side assemblies comprises a cover comprised of sheet metal or
black glass.
13. The field serviceable assembly of claim 1 wherein:
the first and second side assemblies are configured to be rotated between an open
position and a closed position by way of a first and second aid device
configured to assist in moving the first and second side assemblies,
respectively, between the open and the closed positions; and
the cavity is configured to remain substantially air tight while the first and second
side assemblies are located in the closed position.
14. The field serviceable assembly of claim 1 wherein:
said electronics plate comprises a server rack.
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15. The field serviceable assembly of claim 1 further comprising:

one or more pass through devices located on the frame and configured to permit
cabling to pass into the cavity.

16. A field serviceable assembly for displaying images comprising:

a frame which is substantially rectangular in shape and comprises a first and
second frame hinge plate;

a first and second side assembly mounted to the frame in a back to back
arrangement, wherein each of the first and second side assemblies
comprises:
an electronic display,

a backlight located behind the electronic display,

a first channel configured to receive circulating gas,
a first and second display hinge plate, and

a second channel configured to receive ambient air,

a cavity located in the space between the first and second side assemblies and
the frame, wherein said cavity is configured to receive the circulating gas;

an electronics plate positioned within the cavity between, spaced apart from, and
substantially parallel to the rear surfaces of the side assemblies, wherein
said electronics plate is configured to receive a plurality of electronic
components;

wherein said first and second frame hinge plates are hingedly mounted to said first
and second display hinge plates such that the first and second electronic
side assemblies are capable of being rotated outwardly;

wherein the electronics plate is configured to remain fixed when the first and
second side assemblies are rotated.

17.The field serviceable assembly of claim 16 wherein:
said electronics plate comprises a 1U server rack.
18. The field serviceable assembly of claim 16 wherein:

the first and second frame hinge plates are located on opposing sides of said
frame; and

the first and second display hinge plates are located along an upper edge of said
side assemblies such that said side assemblies are configured to rotate

about a substantially horizontal axis.
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19. The field serviceable assembly of any of claims 16-18 wherein:

the first and second frame hinge plates are located on the same side of said frame;
and

the first and second display hinge plates are located along the same side of said
side assemblies such that said side assemblies are configured to rotate
about a substantially vertical axis.

20. A field serviceable assembly for displaying images comprising:

a frame having a substantially rectangular shape and comprising a first and second
frame hinge plate located on opposing sides of said frame;

a first and second side assembly hingedly mounted to the frame in a back to back
arrangement such that each of the first and second side assemblies may be
rotated outwardly along a substantially horizontal axis, wherein each of said
first and second side assemblies comprises:

a transparent layer,

an electronic display located behind the transparent layer,

a backlight located behind the electronic display,

a corrugation layer located between the backlight and the rear surface of
the side assembly, wherein the corrugation layer is configured to
receive ambient air, and

a channel located between the transparent layer and the electronic display,
wherein the first channel is configured to receive circulating gas,

a cavity defined by the space between the rear surfaces of the first and second
side assemblies and the frame;

a server rack positioned within the cavity configured to receive a plurality of
electronic components, wherein said server rack is configured to remain
stationary when said first and second side assemblies are rotated;

a substantially sealed closed loop pathway comprising said cavity and said
channel; and

an open loop pathway comprising said corrugation layer.
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between the electronic display (14) and the backlight (30), and a second gas pathway (26)
located behind the backlight (30).
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SYSTEM AND METHOD FOR PREVENTING DISPLAY BOWING

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit of U.S. provisional patent application
serial no. 62/491,123 filed April 27, 2017, which is hereby incorporated by reference in its
entirety.
TECHNICAL FIELD
[0002] Exemplary embodiments of the present invention relate generally to
assembilies for electronic displays.
BACKGROUND AND SUMMARY OF THE INVENTION
[0003] Electronic displays have grown in popularity not only for indoor use, but also
for outdoor use. One exemplary application, without limitation, is the digital out of home
market where the electronic displays are increasingly replacing the use of static posters.
The use of electronic displays is advantageous because they allow images to be changed
quickly as well as permit the use videos and interactive displays, among other benefits.
Such displays may be used for advertisements, public announcements, information,
wayfinding, and the like.
[0004] Such outdoor, and some indoor, displays are sometimes encased in a
housing to protect them from environmental conditions. The housing may be designed to
resist, mitigate, manage, control, or prevent water, precipitation, dust, and air contaminant
intrusion, vandalism, tampering, wind, temperature changes, solar loading, extreme
temperatures, and the like. Oftentimes, these displays are placed outdoors where they
are subject to extreme temperatures, drastic temperature changes, and significant solar
loading. If the temperature inside the housing gets too high or too low the electronic
displays and related components may be damaged. As such, the temperature inside the
housing must be maintained at acceptable levels. In order to maintain the temperature
inside the housings at acceptable levels, a number of gas pathways are generally placed
through the housing. Sometimes, a combination of open loops carrying ambient air and
closed loops carrying circulating gas are used.
[0005] Over time, the market has demanded increasingly larger displays. These
larger displays have correspondingly larger surface areas and often require
correspondingly larger, in size or number, gas pathways to maintain the temperature in
the housing. As the dimensions of these displays and corresponding gas pathways have

increased, the potential for the displays to bow outwardly has increased. This is because,
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typically, the displays are mostly unsupported. The displays are generally mounted along
their perimeter so illumination from the backlight is permitted to reach the entirety of the
display, among other considerations. Thus, a large section of the display is not directly
mounted to a housing or other stabilizing or supporting structure, which may allow bowing
of the display. Additionally, the asymmetrical temperature loading of various layers and
components of the display may contribute to such display bowing. Further still, some
displays have a gap between the electronic display itself and a cover panel located in
front of the electronic display. As the electronic display bows towards the cover panel,
the gap between the cover panel and the display may be narrowed and a resulting venturi
effect may be created. The venturi effect may increase the bowing forces.
[0006] Such bowing can cause damage to the display, distortion of the displayed
image, and may disrupt airflow through the open and closed loops. In some cases, the
electronic display may bow outwardly enough that it contacts the cover panel. This may
not only interrupt normal thermal management but may also result in significant heat
transfer from the solar loaded cover panel to the electronic display. This may rapidly
cause permanent damage to the display. Therefore, what is needed is a system and
method for preventing an electronic display from bowing.
[0007] Additionally, display assemblies comprising a backlight sometimes have a
sealed cavity for the backlight. As the illumination devices and other components of the
backlight generate heat, heat can become trapped in this cavity. Because the cavity may
be completely or partially sealed, the heat may build up and cause damage to components
of the assembly. Therefore, what is needed is a system and method for removing heat
from the backlight cavity.
[0008] The present invention is a system and method for preventing an electronic
display from bowing. The present invention is also a system and method for removing
heat from the backlight cavity. The present invention provides a first gas pathway through
first gas pathways between a cover panel and an electronic display and an additional flow
path through a backlight cavity located in the space between the electronic display and a
backlight. The flow of air through the backlight cavity removes heat from the backlight
cavity generated by the illumination devices or other components.
[0009] The amount or speed of airflow through the first gas pathway and the
backlight cavity may be controlled so as to create a pressure drop in the backlight cavity
as compared to the first gas pathway. This pressure drop may result in forces which tend
to pull the electronic display away from the cover panel, thereby reducing or eliminating
2
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the bowing. In particular, a support or a bracket may be used to create an entrance gap
and exit gap into and out of the backlight cavity. In this way the amount or speed of airflow
through the backlight cavity may be controlled. The entrance gap may be smaller than
the exit gap. In exemplary embodiments, an angled section may extend from the distal
end of the bracket located near the exit gap. The angled section may extend towards the
side of the housing to restrict the flow of air from the first gas pathway into a second gas
pathway located behind the backlight. The constriction of this air may create a venturi
effect, creating a low-pressure zone near the angled section to pull circulating gas through
the backlight cavity.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] In addition to the features 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
to identical or equivalent features, and wherein:
[0011] Figure 1 is a perspective view of an exemplary display assembly in
accordance with the present invention also indicating section lines A-A;
[0012] Figure 2 is a top sectional view of an exemplary display assembly
embodiment taken along section line A-A of figure 1;
[0013] Figure 3 is a top sectional view of another exemplary display assembly
embodiment taken along section line A-A of figure 1;
[0014] Figure 4 is a top section view similar to figure 2 illustrating an exemplary
pressure analysis where the display bowing is reduced or eliminated;
[0015] Figure 5 is a top section view similar to figure 3 illustrating another
exemplary pressure analysis where the display bowing is reduced or eliminated;
[0016] Figure 6 is an exemplary graphical representation of another exemplary
pressure analysis;
[0017] Figure 7A is a side view of another exemplary display assembly in
accordance with the present invention;
[0018] Figure 7B is a front view of the display assembly of figure 7A also indicating
section line B-B;
[0019] Figure 8 is a top sectional view taken along section line B-B of figure 7B
also indicating detail A;

[0020] Figure 9 is a detailed top sectional view of Detail A of figure 8;
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[0021] Figure 10 is a front perspective view of another exemplary display assembly
in accordance with the present invention also indicating section line C-C;
[0022] Figure 11 is a top perspective sectional view taken along section line C-C

of figure 10 also indicating Detail B and Detail C;

[0023] Figure 12 is a detailed top sectional perspective view of Detail B of figure
11;

[0024] Figure 13 provides another angle of Detail B of figures 11-12;

[0025] Figure 14 is a detailed top perspective sectional view of Detail C of figure
11;

[0026] Figure 15 is a detailed top perspective sectional view similar to figure 14

illustrated in greater detail and from a different angle;

[0027] Figure 16 is another exemplary pressure analysis similar to figure 6;
[0028] Figure 17 is a top sectional view similar to figure 11 showing an exemplary
air flow velocity analysis also indicating Detail D and Detail E;

[0029] Figure 18 is a detailed top sectional view of Detail D of figure 17; and

[0030] Figure 19 is a detailed top sectional view of Detail E of figure 17.
DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT(S)

[0031] Various embodiments of the present invention will now be described in detail

with reference to the accompanying drawings. In the following description, specific details
such as detailed configuration and components are merely provided to assist the overall
understanding of these embodiments of the present invention. Therefore, it should be
apparent to those skilled in the art that various changes and modifications of the
embodiments described herein can be made without departing from the scope and spirit
of the present invention. In addition, descriptions of well-known functions and
constructions are omitted for clarity and conciseness.

[0032] Figure 1 is a perspective view of an exemplary display assembly 10 in
accordance with the present invention also indicating section line A-A. The display
assembly 10 may comprise an electronic display 14 located in a housing 16. In exemplary
embodiments, the electronic display 14 is a liquid crystal display (LCD). However, any
type of electronic display 14 may be used, such as but not limited to, a LCD, light emitting
diode (LED) display, organic LED display, plasma display, or the like. The electronic
display 14 may optionally comprise one or more diffuser sheets or optical films. A cover
panel 12 may be located in front of the electronic display 14. The cover panel 12 may be
located substantially parallel to, spaced apart from, and in front of the electronic display
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14. The cover panel 12 may form the front surface of the housing 16. The cover panel
12 may be comprised or a transparent or translucent material such as, but not limited to,
a glass or acrylic. The cover panel 12 may be comprised or multiple layers. As will be
shown and described in greater detail herein, one or more electronic displays 14 and
corresponding components may be used, including but not limited to, a pair of electronic
displays 14 placed back to back within the housing 16. Regardless, an intake 18 may
extend along either side or the upper portion of the housing 16, though any location is
contemplated. As will be shown and described in greater detail herein, an exhaust 20
may be located along the lower edge of the display assembly 10, though any location is
contemplated.
[0033] Figure 2 is a top section view taken along section line A-A of figure 1
illustrating an exemplary display assembly 10 using a single electronic display 14. A
backlight 30 may be located behind the electronic display. The backlight 30 may be
located behind, substantially parallel to, and spaced apart from, the electronic display 14.
The backlight 30 may comprise a number of illumination devices, such as but not limited
to light emitting diodes (LEDs), located on a pan. In exemplary embodiments, the
backlight 30 may comprise a number of illumination devices arranged in a spaced pattern
to provide a directly backlit arrangement. In other exemplary embodiments, the backlight
30 may comprise a number of illumination devices arranged in a line along one or more
sides of the electronic display 14 in an edge lit arrangements. In still other exemplary
embodiments, the backlight 30 may form a part of the electronic display 14, such as
without limitation with an organic LED display. In such embodiments, a backlight pan may
be located behind the electronic display 14. The backlight pan may be a metal sheet or
the like.
[0034] Regardiess, a rear plate 32 may be located behind the backlight 30. The
rear plate 32 may be located behind, spaced apart from, and substantially parallel to the
backlight 30. A first gas pathway 22 may be located in the space between the rear surface
of the cover panel 12 and the front surface of the electronic display 14. This space may
also be referred to as the LCD cavity herein. The first gas pathway 22 may be configured
to receive circulating gas 24. The circulating gas 24 may travel through the first gas
pathway 22 and into a second gas pathway 26 located behind the backlight 30.
[0035] The second gas pathway 26 may be located in the space between the rear
plate 32 and the rear of the housing 16. The second gas pathway 26 may comprise a
heat exchanger 28 and an electronics cavity 30, though such is not required. The heat
5
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exchanger 28 may be any type of heat exchanger 28. The heat exchanger 28 may be
mounted to the rear plate 32, though any location is contemplated. In exemplary
embodiments, the heat exchanger 28 occupies a first portion of the second gas pathway
26 and the electronics cavity 34 occupies a second portion where various electronic
components may be located. The heat exchanger 28 may also be part of a second open
loop pathway. These various electronic components may be used to operate the display
assembly 10. After traveling through the second gas pathway 26, the circulating gas 24
may return to the first gas pathway 22, thus creating a closed loop. Stated another way,
the closed loop may encircle the electronic display 14. One or more closed loop fans 35
may be placed along the closed loop so as to control the speed and amount of circulating
gas 24 pass through the closed loop, or through the first gas pathway 22 or the second
gas pathway 26. In exemplary embodiments, the closed loop fan 35 may be located
between the heat exchanger 28 and the electronics cavity 34, though any location is
contemplated.
[0036] In exemplary embodiments, a corrugation layer 38 may be located between
the rear surface of the backlight 30 and the front surface of the rear plate 32. The
corrugation layer 38 may be configured to receive ambient air 44. The space between
the rear plate 32 and the backlight 30 may define a first open loop channel 37. The
ambient air 44 may also flow through the heat exchanger 28 (the second open loop
pathway). Ambient air 44 may enter the assembly 10, pass through the first or second
open loop pathways and then exit the assembly 10, thus creating an open loop. One or
more open loop fans 33 may be placed along the open loop to control the amount or
speed of ambient air 44 flowing through the open loop, or through the corrugation layer
38 or the heat exchanger 28.
[0037] A backlight cavity 36 may be located in the space between the rear surface
of the electronic display 14 and the front surface of the backlight 30. A portion of the
circulating gas 24 may be separated from the remainder of the circulating gas 24 and
travel into or through the backlight cavity 36. This portion of the circulating gas 24 may
also be referred to herein as the backlight cavity gas 25. The backlight cavity gas 25 that
exits the backlight cavity 36 may be rejoined with the circulating gas 24. The backlight
cavity 36 may be framed on the sides, at least in part, by supports 47. In exemplary
embodiments, a first supports 47 is located on the side of the backlight cavity 36 which
receives the backlight cavity gas 25 and a second support 47 is located on the side of the
backlight cavity 36 where the backlight cavity gas 25 exits the backlight cavity 36.
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[0038] The supports 47 may extend from the rear surface of the electronic display
14 to support various components, such as but not limited to, a diffuser, optical films, a
transparent sheet, or the like, located between the electronic display 14 and the backlight
30. The supports 47 may be spaced apart from the backlight 30 or the electronic display
14 at one or more locations to define an entrance gap and an exit gap for the backlight
cavity gas 25 to enter or exit the backlight cavity 36, respectively. In other exemplary
embodiments, the supports 47 may comprise a number of aperture which define the
entrance gap and the exit gap. As will be explained in greater detail herein, the backlight
cavity gas 25 may be maintained at a lower pressure relative to the circulating gas 24
traveling through the first gas pathway 22, though such is not required.

[0039] In exemplary embodiments, the pressure of the backlight cavity gas 25 may
be kept relatively low by controlling the amount or speed of the backlight cavity gas 25
permitted to enter and exit the backlight cavity 36. The amount or speed of the backlight
cavity gas 25 may be controlled, at least in part, by the dimensions and/or shape of the
backlight cavity 36. In exemplary embodiments, the gap between the supports 47 and
the front surface of the backlight 30 may be sized and configured to control the amount
or speed of the backlight cavity gas 25 allowed to enter and exit the backlight cavity 36.
In exemplary embodiments, the gap between the support 47 located at the entrance to
the backlight cavity 36 may be smaller than the gap between the support 47 located at
the exit of the backlight cavity 36 to reduce the pressure of the backlight cavity gas 25.
[0040] Alternatively, or in addition, the amount or speed of air permitted to enter
and exit the backlight cavity 36 may be controlled by brackets 48. In exemplary
embodiments, a first bracket 48 is located on the side of the backlight cavity 36 which
receives the backlight cavity gas 25 and a second bracket 48 is located on the side of the
backlight cavity 36 where the backlight cavity gas 25 exits the backlight cavity 36. The
brackets 48 may be substantially shaped as an upside-down “L” and may extend from
either edge of the electronic display 14 so as to also frame the backlight cavity 36. The
gap between the bracket 48 and the surrounding structure, including but not limited to,
the backlight 30 and the corrugation layer 38, may be sized and configured to control the
amount or speed of the backlight cavity gas 25 allowed to enter and exit the backlight
cavity 36. In exemplary embodiments, the gap between the bracket 48 located at the
entrance to the backlight cavity 36 may be smaller than the gap between the bracket 48
located at the exit of the backlight cavity 36 to reduce the pressure of the backlight cavity
gas 25.
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[0041] In exemplary embodiments, some or all of the brackets 48 may comprise an
angled section 49 extending from an end thereof. This angled section 49 may be angled,
oriented, sized, shaped, and otherwise configured to likewise to control the amount or
speed of the backlight cavity gas 25 allowed to enter and exit the backlight cavity 36. In
exemplary embodiments, the angled section 49 may only be located on the exit of the
backlight cavity 36 to assist in reducing the pressure of the backlight cavity gas 25.
[0042] In exemplary embodiments, the angled section 49 may extend towards the
side of the housing. The angled section 49 may extend into the flow of circulating gas 24
passing from the first gas pathway 22 into the second gas pathway 26. The angled section
49 may disrupt a portion of such flow and instead permit said backlight cavity gas 25 to
rejoin the remainder of the circulating gas 26. As the angled section 49 may restrict the
flow of circulating gas 24 passing from the first gas pathway 22 into the second gas
pathway 26, the angled section 49 may create a venturi effect and result in a lower
pressure area near the exit of the backlight cavity 36. This lower pressure area may force
or encourage the backlight cavity gas 25 to enter, flow through, and exit the backlight
cavity 36. This may affect the relatively pressure of the backlight cavity gas 25 and the
resulting forces on the electronic display 14. The angle of the angled section 49 may be
engineered and adjusted to provide a desirable flow through the backlight cavity 36 and
resulting force on the electronic display 14.

[0043] The amount or speed of the circulating gas 24 permitted to enter and exit
the backlight cavity 38 (the backlight cavity gas 25) may be predetermined to account for
anticipated bowing of the electronic display 14. Indeed, the amount or speed of the
backlight cavity gas 25 may determine the pressure of the backlight cavity gas 25, and
thus the resulting force on the electronic display 14. For example, without limitation,
enough resulting force may be desirable to substantially cancel out the bowing of the
electronic display 14. However, too much resulting force may compress the electronic
display 14, resulting in image distortion and/or damage to the electronic display 14. In
exemplary embodiments, a pressure difference between 0-0.5 psi between the circulating
gas 24 flowing through the first gas pathway 22 and the backlight cavity gas 25 may be
desirable, though any relative pressures are contemplated. For example, without
limitation, the supports 47, the brackets 48, and the angled section 49 may be sized to
create a predetermined relative pressure drop. Similarly, the angle of the angled section
49 may be selected to create a predetermined relative pressure drop. It is contemplated
that other control devices may be used to control the amount or speed of the backlight
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cavity gas 25 such as, without limitation, fans, structural obstructions, diffusers, filters,
throttles, valves, flow splitters, or the like.
[0044] Figure 3 is a top sectional view of another exemplary display assembly 10
embodiment taken along section line A-A of figure 1. The display assembly 10 illustrated
and described with respect to figure 3 is similar to the display assembly 10 illustrated with
respect to figure 2 with the addition of a second electronic display 14 placed back to back
with the first electronic display 14. Related components for the second electronic display,
such as but not limited to, a second cover panel 12, a second backlight cavity 36, may
likewise be placed back to back with the first electronic display 14. In this embodiment,
the circulating gas 24 may separate after traveling through the second gas pathway 26
such that a portion flows in front of each electronic display 14. Similarly, a portion of the
circulating gas 24 may be separated and may flow as backlight cavity gas 25 through
each respective backlight cavity 36. The circulating gas 24 flowing in front of each of the
respective electronic display 14 may be rejoined at the other end of the first gas pathway
22 and flow through the second gas pathway 26. In such embodiments, the second gas
pathway 26 may share a common heat exchanger 28, electronics, electronics cavity 34,
and other related components, though such is not required. It is contemplated that
separate closed loop pathways may instead be utilized. It is further contemplated that
additional electronic displays 14 in various locations are contemplated.
[0045] Figure 4 is a top sectional view similar to figure 2 illustrating an exemplary
pressure analysis for the display assembly 10. Similarly, figure 5 is a top sectional view
similar to figure 3 illustrating an exemplary pressure analysis for the display assembly 10.
Figures 4 and 5 demonstrate how bowing of the electronic display 14 may be reduced or
eliminated. These analyses are merely exemplary and are not intended to be limiting.
Any dimensions, temperatures, pressures, and the like are contemplated.
[0046] As can be seen in both figure 4 and figure 5, the pressure of the backlight
cavity gas 25 located in the backlight cavity 38 is relatively low as compared to the
pressure of the circulating gas 24 located in the first gas pathway 22 along the entirety of
the first gas pathway 22. For example, but not to serve as a limitation, the pressure of
the backlight cavity gas 25 is illustrated as green, thereby indicating a lower pressure, as
compared to the pressure of the circulating gas 24 in the first gas pathway 22 which is
illustrated yellow to indicate a higher pressure. The indicated pressure drop may create
forces which counteract the bowing of the electronic display 14 that may otherwise occur,
leading to decreased or eliminated bowing of the electronic display 14 as shown.
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[0047] Figure 6 is an exemplary graphical representation of another exemplary
pressure analysis illustrating differential pressure between the first gas pathway 22 (also
referred to as the LCD cavity, the front glass air gap, or the LCD-front glass air gap herein)
and the backlight cavity 36 (also referred to as the LED cavity herein). This analysis and
the results are merely exemplary and are not intended to be limiting. Any dimensions,
temperatures, pressures, and the like are contemplated. The detailed data used to

produce the graphical representation shown in figure 6 is as follows:

28 -14 | 4.25 15.64857752 80.1480277
14 -14 | 4.25 15.64646607 79.09110465
) -14 | 4.25 15.6454628 75.28046445
-14 -14| 4.25 15.6448872 75.11193992
-28 -14 | 4.25 15.64592538 73.22106961
28 0| 4.25 15.65053391 76.47154539
14 0| 4.25 15.64905628 76.15458164
0 0| 4.25 15.64821219 72.39194399
-14 0| 4.25 15.64801795 71.92009026
-28 o| 4.25 15.64829522 69.78575356
28 14| 4.25 15.65330566 72.50363672
14 14| 4.25 15.65321209 71.96269658
0 14| 4.25 15.65307815 67.82091386
-14 14| 4.25 15.65242712 67.46451856
-28 14| 4.25 15.65168999 65.76823918
Table 1

S R s

R A R

.
28 -14| 337 15.64622021 87.70353149
14 -14 | 3.37 15.64566772 87.96110944
0 -14 | 3.37 15.64512518 91.58209795
-14 -14 | 337 15.644584 79.94765992
-28 -14| 337 15.64401504 79.7297815
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88.11894204

3.37

15.64556531

86.24853469

3.37

15.64509058

77.61667113

3.37

15.64448586

75.67236519

Q] O] o] O] ©

3.37

15.64400603

74.72774976

14

3.37

15.64606925

89.41494757

14

3.37

15.64557001

82.3178322

14

3.37

15.6449758

83.04160394

14

3.37

15.64443134

76.65225751

14

3.37

15.64397409

71.0659114

[0048]

Table 2

SR

0.000798346
0.000337611
0.000303201
0.001910336
0.004376755
0.003490969
0.003121612
0.003532089
0.004289189
0.007236418
0.007642077
0.008102352
0.007995777
0.0077159
Table 3

CHART DATA

SRR

N

Table 4

As can be seen, the pressure of the backlight cavity gas 25 located in the

backlight cavity 38 is relatively low as compared to the pressure of the circulating gas 24
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located in the first gas pathway 22 along the entirety of the first gas pathway 22. The
resulting pressure drop may create forces which counteract the bowing of the electronic
display 14 that may otherwise occur, leading to decreased or eliminated bowing as shown
in this figure. It is notable that while the pressure differential (here, a relative pressure
drop) between the data points in the backlight cavity 36 and the corresponding data points
in the first gas pathway 22 may be relatively small, when multiplied by the number of
square inches in the corresponding electronic display 14, the resulting forces can be
significant.
[0049] Figure 7A and Figure 7B illustrate another exemplary display assembly 10
in accordance with the present invention. Ambient air 44 may be ingested into the top of
the display assembly 10 and exhausted from the bottom of the display assembly 10, thus
creating an open loop.
[0050] Figure 8 and figure 9 illustrate another exemplary embodiment of the
display assembly 10. As illustrated, circulating gas 24 may flow through the electronics
cavity 34. A first portion of the circulating gas 24 may enter the first gas pathway 22, and
a second portion of the circulating gas 24 may enter the backlight cavity 36 (i.e., the
backlight cavity gas 25). The circulating gas 24 be rejoined when exiting the first gas
pathway 22 and the backlight cavity 36 and returning to the electronics cavity 34, thus
creating a closed loop. The electronics cavity 34 may comprise one or more heat
exchangers 28, though such is not required. In exemplary embodiments, the heat
exchanger 28 may comprise one or more closed loop channels 29 for the circulating gas
24. Ambient air 44 may travel through one or more of the first open loop channels 37.
The ambient air 44 may also travel through one or more open loop channels 27 in the
heat exchanger 28.
[0051] Figure 10 through figure 15 illustrate another exemplary embodiment of the
display assembly 10. This embodiment may likewise comprise supports 47, brackets 48,
and an angled section 49 similar to those described herein. Multiple angled sections 49
may extend from the brackets 48.
[0052] A first exit gap 45 may be located between the support 47 and the rear plate
32. In exemplary embodiments, the second exit gap 43 may be located between a distal
end of the support 47 and the front surface of the rear plate 32. A second exit gap 43
may be located between the bracket 48 and the housing 16. Alternatively, or in addition
the second exit gap 43 may be located between the angled section 49 and the housing
16. In exemplary embodiments the portion of the housing 16 defining the second exit gap
12
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43 may be a sidewall of the housing 16 which also defines a portion of the electronics
cavity 34. The first exit gap 45 and the second exit gap 43 may permit the backlight cavity
gas 25 to escape the backlight cavity 36 and rejoin the remainder of the circulating gas
24,

[0053] A second entrance gap 41 may be located between the support 47 and the
rear plate 32. In exemplary embodiments, the second entrance gap 41 may be located
between a distal end of the support 47 and the front surface of the rear plate 32. A first
entrance gap 39 may be located between the brackets 48 and the housing 16. In
exemplary embodiments the portion of the housing 16 defining the first entrance gap 39
may be a sidewall of the housing 16 which also defines a portion of the electronics cavity
34. The second entrance gap 41 and the first entrance gap 39 may permit a portion of
the circulating gas 24 (i.e., the backlight cavity gas 25) to separate from the remainder of
the circulating gas 24 and enter the backlight cavity 36.

[0054] As previously described, in exemplary embodiments the first entrance gap
39 is smaller than the second exit gap 43. In exemplary embodiments the second
entrance gap 41 is smaller than the first exit gap 45. However, any size first entrance gap
39, second exit gap 43, second entrance gap 41, and first exit gap 41 is contemplated.
[0055] Figure 16 is another exemplary pressure analysis and data output similar
to figure 6. The detailed data used to produce the graphical representation shown in

figure 16 is as follows:

954
-i3 27 3.4% 13.95314381
{5 7 341 1593535713 .
15 2] 3.4% 1535217125 E9.52925055)
it 7 341 15.85312927 ! LEYE
3 -27 3.4% 15, 2% 5
13 & 341 15.254.
2 27 3.41 1585

1= e -
i |63 [t e | en | ea |03 |0

15. 36510683

3 %43 15.85824753 20 843146571
1 27 2.3 15.96325932 FREITITRGE
Table 5
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[0056] Figure 17 through figure 19 illustrate an exemplary air flow velocity analysis
for the display assembly 10. As can be seen in these figures, a portion of the circulating
gas 24 (i.e., the backlight cavity gas 25) may enter the backlight cavity 36 and travel
therethrough at generally a relatively lower velocity as compared to the circulating gas 24
traveling through the first gas pathway 22. Also, the angled sections 49 may create an
eddy of circulating gas 24 in an area 51 around the angled sections 49 resulting in slowed
circulating gas 24 exiting the area 51. Regardless, this area 51 may comprise circulating
gas at a relatively low pressure as compared to the circulating gas 24 in the surrounding
area. The illustrated analysis is merely exemplary and is not intended to be limiting.
[0057] Although the flow of the ambient air 44 and the circulating gas 24 may be
shown and described herein with respect to particular directions and orientations, it is
contemplated that the ambient air 44 and the circulating gas 24 may flow in other
directions. For example, without limitation, ambient air 44 and circulating gas 24 shown
as flowing clockwise may flow counter-clockwise, when shown flowing vertically from top
to bottom may flow from bottom to top, when shown flowing horizontally from right to left
may flow from left to right, when shown flowing vertically may flow horizontally, when
shown flowing horizontally may flow vertically, and the like.

[0058] Any embodiment of the present invention may include any of the optional or
preferred features of the other embodiments of the present invention. The exemplary
embodiments herein disclosed are not intended to be exhaustive or to unnecessarily limit
the scope of the invention. The exemplary embodiments were chosen and described in
order to explain the principles of the present invention so that others skilled in the art may
practice the invention. Having shown and described exemplary embodiments of the
present invention, those skilled in the art will realize that many variations and
modifications may be made to the described invention. Many of those variations and
modifications 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.

14

SEC et al. v. MRI
SEC Exhibit 1022.1658
IPR2023-00221



WO 2018/200905 PCT/US2018/029707

CLAIMS

WHAT IS CLAIMED IS:

1.

An apparatus for preventing bowing of an electronic display comprising:
a housing;
a cover panel, wherein the electronic display is located behind said cover panel;
a backlight located behind said electronic display; and
a closed loop pathway for circulating gas comprising:
a first gas pathway located between said cover panel and the electronic
display,
a backlight cavity located between the electronic display and the backlight,
and
a second gas pathway located behind the backlight.
The apparatus of claim 1 further comprising:
an open loop pathway for ambient air located behind said backlight.
The apparatus of claim 2 further comprising:
a rear plate located behind said backlight;
a corrugated layer extending between said rear plate and said backlight; and
a first open loop pathway located between said backlight and said rear plate.
The apparatus of claim 3 further comprising:
a heat exchanger located within the second gas pathway; and
a second open loop pathway comprising said heat exchanger.
The apparatus of any of claims 1-4 further comprising:
a second cover panel;
a second electronic display located behind said second cover panel; and
a second backlight located behind said second electronic display;
wherein the closed loop pathway for circulating gas further comprises:
a third gas pathway located between said second cover panel and the
second electronic display, and
a second backlight cavity located between the second electronic display
and the second backlight,
wherein the second gas pathway is located between the backlight and the

second backlight.

6. The apparatus of claim 5 wherein:

the second cover panel, the second display assembly, and the second backlight
15
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are located in a back to back arrangement with the cover panel, the display
assembly, and the backlight, respectively.
7. The apparatus of claims 1 further comprising:

a first and second support located at an entrance and an exit, respectively, of the
backlight cavity, wherein said first and second supports define an entrance
gap and an exit gap, respectively, for the circulating gas to enter or exit the
backlight cavity.

8. The apparatus of claim 7 wherein:
the entrance gap is smaller than the exit gap.
9. The apparatus of claim 1 further comprising:

a first and second bracket located at an entrance and an exit, respectively, of the
backlight cavity, wherein said first and second brackets define an entrance
gap and an exit gap, respectively, for the circulating gas to enter or exit the
backlight cavity.

10. The apparatus of claim 9 wherein:

the entrance gap is smaller than the exit gap.

11.The apparatus of claims 9 wherein:

the second bracket comprises an angled section located on a distal end of said
bracket and extending towards the side of said housing.

12. The apparatus of claim 11 wherein:

the angled section is configured to create a venturi effect on circulating gas passing

from the first gas pathway to the second gas pathway.
13. The apparatus of claim 1 wherein:

the closed loop pathway is configured such that the pressure of the circulating gas
passing through the backlight cavity is lower than the circulating gas passing
through the first gas pathway.

14. The apparatus of claim of 13 wherein:

the pressure of the circulating gas passing through the backlight cavity is between
0 and .5 psi lower than the circulating gas passing through the first gas
pathway.

15. The apparatus of claim 2 further comprising:

at least one circulating gas fan located within the second gas pathway for moving
the circulating gas through the closed loop pathway; and

at least one ambient air fan located within the open loop pathway for moving

16
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the ambient air through the open loop pathway.
16. An apparatus for preventing bowing of an electronic display comprising:

a housing;

a cover panel, wherein the electronic display is located behind, spaced apart
from, and substantially parallel to said cover panel;

a backlight located behind, spaced apart from, and substantially parallel to said
electronic display, wherein the space between the backlight and the
electronic display defines a backlight cavity;

a closed loop pathway for circulating gas encircling the electronic display and
comprising the space between said cover panel and said electronic display,
the backlight cavity, and a space between said housing and said backlight;
and

an open loop pathway located in the space between said housing and said
backlight.

17.The apparatus of claim 16 further comprising:

a first and second bracket located at an entrance and an exit, respectively, of the
backlight cavity, wherein said first and second brackets define an entrance
gap and an exit gap, respectively, for the circulating gas to enter or exit the
backlight cavity, wherein the entrance gap is smaller than the exit gap;

an angled section located on a distal end of the second bracket and extending
towards the side of said housing; and

a first and second support located at the entrance and the exit, respectively, of the
backlight cavity, wherein said first and second supports define an second
entrance gap and a second exit gap, respectively, for the circulating gas to
enter or exit the backlight cavity, wherein the second entrance gap is smaller
than the second exit gap.

18. The apparatus of claim 17 wherein:

the first and second brackets comprise a first set of apertures which define the
entrance gap and the exit gap; and

the first and second supports comprise a second set of apertures which define the
second entrance gap and the second exit gap.

19. The apparatus of any of claims 16-18 wherein:

the electronic display comprises liquid crystals; and

the backlight comprises light emitting diodes.
17
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20. An apparatus for preventing bowing of an electronic display comprising:
a housing;
a cover panel, wherein the electronic display is located behind said cover panel;
a backlight located behind said electronic display and comprising a number of light
emitting diodes;
a closed loop pathway for circulating gas comprising:
a first gas pathway located between said cover panel and the electronic
display,
a backlight cavity located between the electronic display and the backlight
having an entrance and an exit, and
a second gas pathway located behind the backlight and comprising a heat
exchanger;
a rear plate located behind said backlight;
an open loop pathway comprising:
a first open loop pathway located in the space between said rear plate and
said backlight, and
a second open loop pathway comprising said heat exchanger;
a first and second bracket located at the entrance and the exit, respectively,
of the backlight cavity, wherein said first and second brackets comprise a
first number of apertures defining an entrance gap and an exit gap,
respectively, for the circulating gas to enter or exit the backlight cavity,
wherein the entrance gap is smaller than the exit gap;
an angled section located on a distal end of said second bracket and extending
towards the side of said housing; and
a first and second support located at the entrance and the exit, respectively, of the
backlight cavity, wherein said first and second supports comprise a second
number of apertures defining an second entrance gap and a second exit
gap, respectively, for the circulating gas to enter or exit the backlight cavity,
wherein the second entrance gap is smaller than the second exit gap.
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module creates a plenum which can house one or more electronic compon-
ents. In a preferred embodiment, the rear plate contains a pair of hooks and
the module contains a pair of corresponding cylinders which can be engaged
with the hooks so that the module can hang from the hooks.
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Cross-Reference to Related Applications

[0001] This application claims priority to co-pending US Application No. 61/951,344

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

Technical Field

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

cooling 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. Further, it is now
desirable to provide an improved system for installing large electronic displays in public

area.
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Summary of the Exemplary Embodiments

[0004] 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 plurality of mounting holes may be placed within the plate to
allow fastening the rear plate to a vertical surface. An electronic display assembly
module may contain a thermal plate where the attachment 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 contains a pair of corresponding cylinders which can be engaged with the hooks
so 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

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 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 to service wiring.
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[0010] FIGURE 4 is a detailed front perspective view of Detail B shown in Figure 3.
[0011] 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 to the hybrid rear cover and mounting bracket.
[0013] FIGURE 7 is a front elevation view of the hybrid rear cover and mounting
bracket once assembled with the electronic display assembly module and indicating the
section line A-A.

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

[0015] FIGURE 9 is a partial section view taken along the section line A-A and

showing the bottom portion of the assembly.

Detailed 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 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.

[0017] 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
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singular forms "a", "an" and "the" are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further understood that the terms
"comprises" and/or "comprising," when used in this specification, specify the
presence of stated features, integers, steps, operations, elements, and/ or components,
but do not preclude the presence or addition of one or more other features, integers,

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

[0018] Embodiments of the invention are described herein with reference to
illustrations that are schematic illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the shapes of the illustrations as a
result, for example, of manufacturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed as limited to the particular
shapes of regions illustrated herein but are to include deviations in shapes that result,

for example, from manufacturing.

[0019] 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.

[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
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include but are not limited to: power supplies, video players, hard drives,
microprocessors, printed circuit boards, and input/output electronics. A narrow
channel 120 is preferably defined by the space between the thermal sheet 81 and the
rear surface of the electronic display. External air 100 may be forced through the
channel 120 by fan 80, which can then exiract heat from both the rear surface of the
electronic display as well as the thermal mounting sheet 81.

[0021] A gasket 90 is preferably attached to the thermal mounting sheet 81 and
surrounds a portion of the perimeter of the thermal mounting 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 electrical 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 80/85 are used to define a loop around the plenum 91
which passes through only one of the dividing walls (here 80). In an exemplary
embodiment, dividing wall 80 is perpendicular to dividing wall 85. Even more
preferably, dividing wall 80 is arranged horizontally and contains the fan(s) while
dividing wall 85 is connected to the end of dividing wall 80 but is arranged vertically and
does not contain a fan. For exemplary airflow, it has been discovered that placing the
first fan 75 near the center of the display assembly and the second fan 77 near the
perimeter of the display assembly, causes a pair of circulating gas loops 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 21).
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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. Also, a pair of mounting pins
50 and 51 are arranged at the top of the module 500. A ftrio of latches 120, 122, 125
are preferably arranged at the bottom of the module 500, although embodiments can be
practiced within one or two latches only. Also shown in this figure are the attachment
brackets 900 and 910 for gas springs 250 or other supporting resistive elements.

[0023] FIGURE 2 is a detailed rear perspective view of Detail 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 as 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 to the center of the module 500). The cylinder can then be identified by the
mounting portion 55 (located between walls 53/54) and the interior portion 52 (starting
at the wall 54 and travelling towards the center of the module 500). 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
mounting bracket 550 (herein cover/bracket 550), once fastened to a vertical surface
and connected to service wiring 281. The cover/bracket 500 preferably contains a
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 bottom of the
cover/bracket 500. In this way, the cover/bracket 500 can easily be mounted on a
vertical surface where the service wiring 281 can be routed through the sidewall 225

and into a junction box 280 by a designated electrician. A second service line 283 may
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also exit the junction box 280 and could run to 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 inspector. With this exemplary embodiment, this work can be completed and
approved before the electronic display modules 500 are even shipped to the location.
[0025] A pair of gas springs 250 or other resistive device may be attached to the rear
plate 220 and correspond with the attachment plates 900/910 on the electronic display
module 500. A trio of latches 130, 132, and 135 may be placed at the bottom of the
cover/bracket 550 and correspond to the latches 120, 122, and 125 on the module 500
respectively. Of course, as noted above, only a single latch or a pair of latches 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 300 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 to pass through the sidewall 225 to meet the junction box 280.

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

preferably after the service wiring has been ran to the junction box) the module 500 may
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hang from the interaction 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 be electrically connected with the junction box 280.
Once the module 500 is electrically connected, the bottom of the module 500 is rotated
towards the cover/bracket 550 until the latches at the bottom of the two assemblies can
be engaged.

[0029] FIGURE 7 is a front elevation view of the hybrid rear cover and mounting
bracket 550 once assembled with the electronic display assembly module 500 and
indicating the section line A-A.

[0030] FIGURE 8 is a partial section view taken along the section line A-A and
showing the top portion of the assembly. When the latches at the bottom of the two
assemblies engage, the gasket 90 is preferably compressed against the rear plate 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
electronic 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,

including 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 9 is a partial section view taken along the section 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 also 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 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
We claim:
1. A system for mounting 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 electronic display assembly module having a thermal plate where the
electronic display assembly module attaches to the rear cover mounting
bracket to define a plenum between the thermal plate and the rear plate;
and

a power module placed within the plenum.

2. The system of claim 1 wherein:

the mounting holes are placed outside of the plenum.

3. The system of claim 1 wherein:

the sidewall is substantially perpendicular to the rear plate.

4. The system of claim 1 wherein:

the rear plate is adapted to fit against a vertical surface.

5. The system of claim 1 further comprising:

10
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a channel defined by the space between an electronic display and the thermal
plate; and
a fan positioned to draw external air through the channel but not through the

plenum.

6. The system of claim 1 further comprising:

a fan positioned within the plenum to force circulating air over the power module.

7. The system of claim 1 further comprising:
a pair of hooks positioned near a top of the rear cover mounting bracket; and
a pair of horizontal pins placed near a top of the electronic display assembly

module where the pins are sized to fit within the hooks.

8. The system of claim 1 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.

9. 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

11
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a latch having a first portion attached to the electronic display assembly module
and a corresponding second portion attached to the rear cover mounting

bracket.

10. A system for mounting an electronic display comprising:
a rear cover mounting bracket having a rear plate;
a pair of hooks attached to the rear plate;
an electronic display assembly module containing an electronic display and
having a pair of horizontal posts, each post being sized to fit within a hook
so that the electronic display assembly module can hang from the hooks;
and

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

11. The system of claim 10 further comprising:

a plurality of holes in the rear plate for attaching the rear plate to a wall.

12. The system of claim 10 further comprising:
a pair of locating walls positioned on each post where the space between the

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

13. The system of claim 10 further comprising:
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a pair of locating walls placed on each post which define an area of the post

which is between the walls for accepting the hook.

14. The system of claim 10 further comprising:
a channel within the electronic display assembly module that is defined by the
space between the electronic display and a thermal plate;

a fan positioned to force external air through the channel.

15. The system of claim 10 further comprising:
a plenum that is defined between the rear plate and the electronic display
assembly module;
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.

16. A method for mounting an electronic display comprising the steps of:
attaching a rear cover mounting bracket to a 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 pair of horizontal

rods near a top of the electronic display assembly module;

13

SEC et al. v. MRI
SEC Exhibit 1022.1694
IPR2023-00221



WO 2015/138609 PCT/US2015/019975

engaging the horizontal rods with the hooks so that the electronic display
assembly module can hang from the hooks; and
attaching a bottom portion of the rear cover mounting bracket to a bottom portion

of the electronic display assembly module.

17. The method of claim 16 wherein:
the entire weight of the electronic display assembly module is permitted to hang

from the hooks once engaged with the horizontal rods.

18. The method of claim 16 wherein:
the step of engaging the horizontal rods with the hooks comprises placing the
hook on a portion of the rod which is defined by the space between a pair

of locating walls.

19. The method of claim 16 wherein:
the step of attaching the rear cover mounting bracket to the electronic display
assembly module comprises engaging a first portion of a latch which is
attached to the rear cover mounting bracket with a second portion of a

latch which is attached to the electronic display assembly module.

20. The method of claim 16 wherein:
the step of attaching the rear cover mounting bracket to the electronic display

assembly creates a plenum which is sealed from the exterior air.

14
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Description

Technical Field

ter 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

[0001] Embodiments generally relate to a coolingas- 5 limited to the exemplary embodiments set forth herein.
sembly for the back pan of an electronic display. Rather, these embodiments are provided so that this dis-
closure will be thorough and complete, and will fully con-
Background of the Art vey the scope of the invention to those skilled in the art.
In the drawings, the size and relative sizes of layers and
[0002] Electronic displays are now being used for a 70 regions may be exaggerated for clarity.
variety of applications, in addition to the traditional in- [6007] The terminology used herein is for the purpose
home viewing applications. 1t is now desirable for elec- of describing particular embodiments only and is not in-
tronic displays to be used as restaurant menu boards, tended to be limiting of the invention. As used herein, the
advertising, and general informational purposes. Each singular forms "a", "an" and "the" are intended to include
application may require a different set of electronic as- 15 the plural forms as well, unless the context clearly indi-
semblies, in order to drive the electronic display and pro- cates otherwise. It will be further understood that the
vide any ancillary services related to the electronic dis- terms "comprises" and/or "comprising,” when usedin this
play and its purpose. Electronic displays are typically specification, specify the presence of stated features, in-
manufactured in standard sizes, shapes, and with stand- tegers, steps, operations, elements, and/ or components,
ard electronic components. JP H11 296094, US 20 but do not preclude the presence or addition of one or
2012/020114 and US 2012/044217 disclose known elec- more other features, integers, steps, operations, ele-
tronic displays having cooling assembilies. ments, components, and/or groups thereof.
[0008] Embodiments of the invention are described
Summary of the Exemplary Embcdiments herein with reference to illustrations that are schematic
25 jllustrations of idealized embodiments (and intermediate
[0003] According to the presentinvention there is pro- structures) of the invention. As such, variations from the
vided a back pan cooling assembly for an electronic dis- shapes of the illustrations as a result, for example, of
play as claimed in claim 1. One exemplary embodiment manufacturing techniques and/or tolerances, are to be
provides a cooling back pan that is positioned behind the expected. Thus, embodiments of the invention should
rear pan of an electronic display, where the space be- 30 not be construed as limited to the particular shapes of
tween the cooling back pan and the rear pan defines a regions illustrated herein but are to include deviations in
gap. A fan is preferably positioned so as to cause a flow shapes that result, for example, from manufacturing.
of ambient air through the gap, cooling the rear pan and [0009] Unless otherwise defined, all terms (including
the cooling back pan. Electronic components for operat- technical and scientificterms) used herein have the same
ing the electronic display can be mounted to the cooling 35 meaning as commonly understood by one of ordinary
back pan and preferably are placed in conductive thermal skill in the art to which this invention belongs. It will be
communication with the cooling back pan. further understood that terms, such as those defined in
[0004] The foregoing and other features and advan- commonly used dictionaries, should be interpreted as
tages of the present invention will be apparent from the having a meaning that is consistent with their meaning
following more detailed description of the particular em- 40 inthe context of the relevant art and will not be interpreted
bodiments, as illustrated in the accompanying drawings. in an idealized or overly formal sense unless expressly
so defined herein.
Brief Description of the Drawings [0010] FIGURE 1 is a rear perspective view of an ex-
emplary back pan cooling assembly where the rear cover
[0005] Abetterunderstandingofanexemplaryembod- 45 100 has been removed. An electronic display 15 is pro-
iment will be obtained from a reading of the following vided on the bottom with an exemplary cooling back pan
detailed description and the accompanying drawings 45 positioned on the top. The electronic display 15 con-
wherein identical reference characters refer to identical tains a rear pan 22 on the rear surface of the electronic
parts and in which: display 15 (i.e. on the side opposing an intended observ-
50  er). The rear pan 22 is often a component in mass-man-
FIGURE 1is arear perspective view of an exemplary ufactured electronic displays and typically provides
back pan cooling assembly. mounts for electronic subassemblies or housings to go
FIGURE 2 is a sectional view of the embodiment with the electronic display. In some embodiments, the
shown in Figure 1. rear pan 22 is metallic. As used herein, the term ‘rear
55 pan’ does not require that the pan is actually the one that
Detailed Description came with the originally mass-manufactured display, as
this component may be upgraded from its ariginally
[0006] The invention is described more fully hereinaf- mass-manufactured form by downstream manufactur-
2
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ers.
[0011] Here, electronic components 10 and 11 for driv-
ing the electronic display 15 are fastened to the cooling
back pan45. In an exemplary embodiment, the electronic

air around the interior of the cocling back pan 45, without
mixing with the ambient air.

[0017] It should also be noted that it is preferable to
place the fan 30 near the center of the cooling back pan

components 10 and 11 may be placed inconductivether- 5 45, although this is not required. It may be preferable in
mal communication with the cooling back pan 22. The someinstances to place the fan 30 closer tothe horizontal
electronic components 10 and 11 may contain any one top edge of the cooling back pan 45 (as shown in Figure
of the following: timing and control boards (TCON), power 2), as the heat generated by the display assembly tends
supplies, video cards/drivers/players, input/output inter- to rise where additional flow rates of cooling air would be
faces, antennas, wireless receivers, modems, localelec- 70  beneficial in this area. In most cases, if using only one
tronic storage, and CPU/microprocessors. fan 30, it may be preferable to place the fan near the
[0012] The space between the rear pan 22 and the vertically-drawn centerline of the cooling back pan 45.
exemplary cooling back pan 45 defines an air gap 25. [0018] As used herein, the term ’electronic display’ is
The fan 30 is positioned so as to cause a flow of ambient any electronic assembly for generating an image to a
cooling air through the gap 25, in order to cool both the 15 viewer. The term specifically includes, but is not limited
rear pan 22 and the cooling back pan 45. The fan 30 to: liquid crystal displays (all types), OLED, light emitting
preferably draws ambient air from around the display diode (LED), field emitting display (FED), light emitting
housing, without letting the air enter other portions of the polymer (LEP), organic electro luminescence {OEL),
display housing, especially the portions of the coaling plasma displays, and any other type of thin/flat panel dis-
back pan 45 which contain the electronic components 10 20 play. In an exemplary embodiment, the electronic display
and 11 (i.e. the portions sealed off between the cooling 15 comprises an LED edge lit LCD display where the
back pan 45 and the rear cover 100). In other words, the LED backlight is placed in conductive thermal communi-
fan 30 is preferably placed in sealed gaseous communi- cation with the rear pan 22. In another exemplary em-
cation with the surrounding ambient air and the gap 25 bodiment, the electronic display 15 comprises an LED
such that ambient air can pass through the fan 30 and 25 direct backlit LCD display where the rear pan 22 is pro-
gap 25 without entering the area sealed by the cooling vided as the rear surface of the direct LED backlight.
back pan 45 and rear cover 100. [0019] Having shown and described a preferred em-
[0013] In at least one embodiment, a port 150 is pro- bodiment of the invention, those skilled in the art will re-
vided which provides sealed gaseous communication alize that many variations and modifications may be
between the ambientair surrounding the display housing 30 made to affect the described invention and still be within
and the fan 30. Once forced through the gap 25, the cool- the scope of the claimed invention. It is the intention,
ing air can exit any portion of the perimeter of the rear therefore, to limit the invention only as indicated by the
pan 22 and ccoling back pan 45 assemblies, and even- scope of the claims.
tually is exhausted out of the edges of the display hous-
ing. In other words, the gap 25 preferably extends to all 35
four edges of the display housing and allows ambient air Claims
to enter/exit the gap 25 along all four edges of the rear
pan 22 and cooling back pan 45. 1. A back pan cooling assembly for an electronic dis-
[0014] FIGURE 2is asectionalview ofthe embodiment play (15) having a rear pan (22), the assembly com-
shown in Figure 1. 40 prising:
[0615] As can be observed, the cooling back pan 45
can be used to mount any number of specialized electri- a coaling back pan (45) positioned behind the
cal compoenents 10 and 11 which may be required for the rear pan (22);
end-use of any electronic display. At the same time, the a gap (25) defined by the space between the
cooling back pan 45 can help remove heat from the elec- 45 cooling back pan (45) and the rear pan (22);
tronic components 10 and 11 as well as therearpan 22, arear cover (100} positioned on the cooling back
without exposing the sensitive components to ambient pan (45) to define a rear compartment which is
air (which may contain dirt, dust, or contaminates). sealed to prevent ambient air from entering the
[0016] it should be noted that although a single fan 30 rear compartment;
is shown, this is notrequired by any embodiment as there 50 aport(150)inthe rear cover (100) which accepts
can be multiple fans positioned on the cooling back pan ambient gas;
45 in other embodiments. Also, although an exemplary at least one fan (30), the port (150) being in gas-
embodiment uses the fan 30 to push the cooling air into eous communication with the fan (30), the fan
the gap 25, alternative embodiments could also be used (30) being oriented such that the ambient air is
to draw air from the edges of the display housing, through 55 drawn through the port (150) and exhausted out
the gap 25, and exhaust the air through the port 150. It of the gap (25);
should also be noted that additional fans may be posi- wherein the fan (30)is positioned to cause a flow
tioned within the cooling back pan 45 in order to circulate of ambient air through the gap (25); and
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an electronic component (10, 11) for driving the
electronic display (15) placed in the rear com-
partment and in conductive thermal communi-
cation with the cooling back pan (45) wherein:

mindestens ein Geblése (30), wobei die Offnung
(150) in Gasverbindung mit dem Geblase (30)
steht, wobei das Geblase (30) derart orientiert
ist, dass die Umgebungsiuft durch die Offnung

the fan (30)is sealed within the coolingbackpan 5 (150) gesaugt und durch den Spalt (25) ausge-
{45) such that ambient air is not permitted to blasen wird;
contact the electronic component (10,11). wobeidas Geblase (30) positioniertist, um einen
Strom von Umgebungsluft durch den Spalt (25)
2. The cooling assembly of claim 1 further comprising: zu bewirken; und
10 eine elektronische Komponente (10, 11) zum
an LED backlight within the electronic display Treiben der elektronischen Anzeigevorrichtung
(15) and placed in thermal communication with (15), die in dem hinteren Raum platziert ist und
the rear pan (22). in leitfahiger thermischer Verbindung mit der
Kuhlungsriickenschale (45) steht, wobei:

3. The cooling assembly of claim 1 wherein: 15 das Geblase (30) innerhalb der Kiuhlungsri-
the rear pan (22) comprises the rear surface of a ckenschale (45) dicht eingeschlossen ist, so-
direct-lit LED backlight. dass es Umgebungsluft nicht ermoglicht wird,

mit der elektronischen Komponente (10, 11) in

4. The cooling assembly of claim 1 wherein: Kontakt zu gelangen.

20

the rear pan (22) has a first pair of vertical edges Kuhlungsanordnung nach Anspruch 1, die weiter
and a first pair of horizontal edges; Folgendes umfasst:
the cooling back pan (45) has a second pair of eine LED-Hintergrundbeleuchtung innerhalb der
vertical edges and a second pair of elektronischen Anzeigevorrichtung (15), die in ther-
horizontal edges; 25 mischer Verbindung mit der hinteren Schale (22)
the first pair of horizontal edges are aligned with platziert ist.
the second pair of horizontal
edges; Kihlungsanordnung nach Anspruch 1, wobei:
the first pair of vertical edges are aligned with die hintere Schale (22) die hintere Oberflache einer
the second pair of vertical edges; 30 direkt beleuchteten LED-Hintergrundbeleuchtung
the gap (25) extends to each horizontal edge to umfasst.
define a pair of horizontal edge gaps
and to each vertical edge to define a pair of ver- Kuhlungsanordnung nach Anspruch 1, wobei:
tical edge gaps; and
the fan (30) is positioned to cause the flow of 35 die hintere Schale (22) ein erstes Paar vertikale
ambient air though the horizontal edge Réander und ein erstes Paar horizontale Rander
gaps and the vertical edge gaps. aufweist;

die Kiihlungsruckenschale (45)ein zweites Paar

vertikale Rénder und ein zweites Paar horizon-

Patentanspriiche 40 tale Rander aufweist;

das erste Paar horizontale Rander aufdas zwei-

1. Ruckenschalen-Kihlungsanordnung fir eine elek- te Paar horizontale Rénder ausgerichtet ist;
tronische Anzeigevorrichtung (15), die eine hintere das erste Paar vertikale Rander auf das zweite
Schale (22) aufweist, wobei die Anordnung Folgen- Paar vertikale R&nder ausgerichtet ist;
des umfasst: 45 sich der Spalt (25) zu jedem horizontalen Rand

erstrecki, um ein paar horizontale Randspalte

eine Kuhlungsrickenschale (45), die hinter der zu definieren, und zu jedem vertikalen Rand er-
hinteren Schale {22} positioniert ist; streckt, um ein Paar vertikale Randspalte zu de-
einen Spalt (25), der von dem Zwischenraum finieren; und
zwischen der Kuhlungsriickenschale (45) und 50 das Gebléase (30) positioniert ist, um den Strom
der hinteren Schale (22) definiert wird; von Umgebungsluft durch die horizontalen
eine hintere Abdeckung (100), die auf der Kilh- Randspalte und die vertikalen Randspalte zu
lungsriickenschale (45) positioniert ist, um ei- bewirken.
nen hinteren Raum zu definieren, der abgedich-
tet ist, um zu verhindern, dass Umgebungsiuft 55
in den hinteren Raum eintritt; Revendications
eine Offnung (150) in der hinteren Abdeckung
{100), die Umgebungsgas aufnimmt; 1. Ensemble de refroidissement de plaque cbté arriere
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pour un affichage électronique (15) ayantune plague
arriére (22), 'ensemble comportant :

une plaque cété arriére de refroidissement (45)
positionnée derriére la plaque arriére (22) ;
une bréche (25) définie par'espace entre la pla-
que coté arriere de refroidissement (45) et la
plague arriére (22) ;

un couvercle arriére (100) positionné sur la pla-
que coté arriére de refroidissement (45) pour
définir un compartiment arriére qui est scellé
pour empécher l'air ambiant d’entrer dans le
compartiment arriére ;

un orifice (150) dans le couvercle arriére (100)
qui accepte du gaz ambiant ;

au moins un ventilateur (30), I'orifice (150) étant
en communication gazeuse avec le ventilateur
{30), le ventilateur (30) étant orienté de telle sor-
te que l'air ambiant est aspiré au travers de l'ori-
fice (150) et évacué par la bréche (25) ;

dans lequel le ventilateur (30) est positionné
pour amener un écoulement d’air ambiant au
travers de la bréche (25) ; et

un composant électronique (10, 11) servant a
entrainer l'affichage électronigue (15) placé
dans le compartiment arriére et en communica-
tion thermique conductrice avec la plaque coté
arriére de refroidissement (45) dans lequel :

le ventilateur (30) est scellé dans la plaque c6té
arriére de refroidissement (45) de telle sorte que
I'air ambiant n’est pas autorisé a entrer en con-
tact avec le composant électronique (10, 11).

Ensemble de refroidissement selon la revendication
1, comportant par ailleurs :

un rétroéclairage a DEL a Vintérieur de I'affichage
électronique (15) et placé en communication thermi-
que avec la plague arriére (22).

Ensemble de refroidissement selon la revendication
1, dans lequel :

la plaque arriere (22) comporte la surface arriére
d'un rétroéclairage a DEL 2 éclairage direct.

Ensemble de refroidissement selon la revendication
1, dans lequel :

la plague arriére (22) a une premiére paire de
bords verticaux et une premiére paire de bords
horizontaux ;

la plaque cbté arriere de refroidissement (45) a
une deuxiéme paire de bords verticaux et une
deuxiéme paire de bords horizontaux ;

les bords de la premiére paire de bords horizon-
taux sont alignés sur les bords de la deuxiéme
paire de bords horizontaux ;

les bords de la premiére paire de bords verticaux
sont alignés sur les bords de la deuxiéme paire
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de bords verticaux ;

la bréche (25) s’étend jusqu’a chaque bord ho-
rizontal pour définir une paire de bréches de
bords horizontaux et jusqu’'a chaque bord verti-
cal pour définir une paire de bréches de bords
verticaux ; et

le ventilateur (30) est positionné pour entrainer
I’écoulement de I'air ambiant au travers des bré-
ches de bords horizontaux et des bréches de
bords verticaux.
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Abstract

PROBLEM TO BE SOLVED: To suppress temperature variations among substrates mounting a plurality of light-emitting
elements and also improve the heat dissipation characteristics of the substrates mounting the light-emitting elements,
with a simple structure. SOLUTION: A light-emitiing diode (LED) light source includes: an LED element formed by
connecting an LED chip to slectrodes formed on a ceramic substrate; an LED element-mounting substrate on which a
plurality of the LED elemenis are mounted; and a heat dissipating element for releasing heat generated in the LED
element-mounting subsirate. In the LED light source, a thermally conductive resin is interposed between the LED
element-mounting subsirate and the heat dissipating element, and a portion of the thermally conductive resin protrudes
via through holes formed in the LED element-mounting substrate 1o a side of a surface of the LED element-mounting
subsirate, on which the LED elements are mounted, so that the part of the thermally conductive resin is joined with the
plurality of the LED elemenis.
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LEDF v 130 XTLARAMIIZ., IWICHEHAHEHRALBE23IZEITLIBNY
Py T22rERINEEHEBEBENEREINTL S,

o000 9]

BHACTE 2 TORABECLEVWTRE., LEDFv T 13 TORBIEBE T HF 22

8L, SACENZALEBMEASHMBMEE 2 3ZBLTCE®AHAICLEDFy 1 3
DO BMAEBMT I LATEEL SRS, LEDFy TORBLEEMEI TS LN TES,
Fi, FHFEFCm3kiE. AV LV ABEXERRC DV THESINT LS.
[ 17 % 7 STk )
[ %585 2k ]
[o010]
[Frerxmk 1] F¥F 2004 —-3117 91
[BFx@2]l #2008 —172177
[FFr w3l HHE2006—-250982
[ o E]
[HEPBHREL LD &9 58E]
[o011]
LHhLlLAads, LEMSERLELSSBFEFLHICHRENTWS LEDFETE., &
BMOLEDEFEHRI IAWOIN IS EZEHEERKRI 7TOLEDZEFERROMNTT L X
Reflom (BE) &, e— ¥ Y 2R 80XSHRRAETFISHFWROAFTFENTL S,
TS, LEDF v 71 3ETRELEZ#HIE., LEDEFERIOEZHERITZET I v
ZEBEILI 2EEERIT7TERTHREAET I SKEZAOND.,.

[O01 2]

ZCT. MIOKERTEICEBROLEDETFERI OV S EEICERAEHK 1 7 Eiz=E
BEINTWEEE., LEDETFERIObbZPHOERDLEDETFEMKR LI 0aANADLED
EFHORLELEZHE, LEDETFEIR1OOaMBRAK I TabBEEERL1 7 28A
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LTHAEF IS EIEETZ, HMAEFI1SHTR., LEDEFERIOOCaOETFIEE 3
MEET I SOREZ LA TE, ENAMLABMECTLIKETIREN FAZEESMAEE
e 5.

[o0o1 3]

LEDZFEHRI1O0ObDPS, BAX 1 7TabEREKR17EERBABLTHREAZT1 8
RELEEE, I TERBEFMLALTVIHRAEF I BATH., FiIHOLEDRTFERIL
OalbWRELEZBREERCERI S TCERNED, LEDETEKEIObDODOET
MBI SEAERBAIEE1 7T L RBAEZTORMERE18biE. RAINKEENLERE
5, FHhicf», LEDEFEHKIOLbTHRELAZRAREF., BEER1 7TICTORREET
AT lATEZWVWESD, LEDETFERIObbODOEBEEBERERET S, LiEMH-T., LEDZE
TEHRI1O0ObLbDEER. LEDZTEHRI40aDREELELRSZKEELLRSE, > T,
HE17TEFeFEEEINTVALBLEDEFERIORLBVWIKLDEZRARETIMENRE
5,

[o01 4]

ZTOHERE, KEHREC TR INSEAXAHAYECHREAELZ OIS, HEERE
HELZSDTLEDF v T 13HACDORBENFEZIZ L, BEEEDEREKRT S,
TH I, LEDETEROELEMBEIEIAZC2IEE-TE, BEEEEDERHE KT
B, Mmoo/ LEDEFEKRI0aTR., LEDFv X1 3 adbdmiEtis, LEDF v T
. BELIREECHADRIELI RS, BAEHEAE NI A3, EoEEEHER
BHANFEZLEDF v 7OERERBEETL-DICLIDOFRIREL RS2, coc kb, BEEIXS
DEDHERIZ., FEOETROREORESDE, LEDODHFMEF R LELOBENEL 2,
[0015]

— A, FREBFHF X1 OLEDETREETR., RAEXRTEEREREMAETETONRR
HERELTWVW2H, RAEFERAEAKREOBEZRSDZOMERIEEBE N TES Y. A
LI EEFRROBRICEIIZIBABBLERAEROBMENEDL 3,

[0016]

BHFEYHM2E2VWTaEBle., LEEROBRREISHME:ABEOMENEL S,
HAXBMIE TR LV AENXEBCHEHIZIHRET., XEL LT EKL -V XEKBT >
FRER /Sy THREORBES VT ERAWVWLIELAEHEIA TSN, LEDEXEL
LTHWS B Z DTN o T,

[o01 7]

AEHEHOBMNE., LR LAREOMBERLMRELT., TEEZMKT. E-BE LB LHE
o7, LEDRAETEAHEBCRELARAEXRTERERMOBEE S D& £ HK
LT - ZREZFEHTETLLEDHE,. RUCOXFEEAVEELEELZRMT S
TEREBET S,

[BEERRT DD TE]

[o01 8]
LFHLFEWUEZERT 2-DIE. REHATRE., Y5 Iv70RE FICEBRLEEHEICR
HEAF—F (LED) Fuv 7 2EEHELELEDZETFHA.RE., LEDETFEREHEEERL
LEDETHEERE, LEDETHEERTRELLEE#AETHNBTINBAEZTEE WAL
LEDXWICE VT, LEDETHERERE:MARTLOMCREHSELZNESE. C
ODBZEBEEEDC - HELEDETERERICLB[GONLEERENLTCLEDETHERE
WMOLEDEFHAPIBEHEEINTLVIWOMIEEEL THBOLEDEFKEEELT LS
BRELUE,

[0019]

Xk, ARHTE, LEDNXFOHBEAELELBLT, HAZFTLLAREHEEZHBL
. BB LEDEFGHZHEHBELELEDETEREROETGA PR ECEHENMBL S
NIEHMAERFECHREOERECEZETHMN U TACENEZPNMEAEZFELEDEFERE
WEDRICERoE, LEDEFREHEREHRLCF|UAZAIEFAREZNALTOHAEFELEDEF
BHER:IOHMIEL2ACEEEO—HZLEDETEREROXTTMICHBL TEHICHE
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WENEEROLEDETFHROBMIECAEHL, RCEMNEEZHRAELET L LEDETHERHER
COBICIENRGETTO—HEZEANREN L THAETF L LEDEFEEERLOBICHE
HMELSRRETMABLTHEIEEEZ E31IC L,

[o020]

EFi, AREATE., BXNEFERLE, BXARI—VEBRITAZBIEAAZ—VERSE L.
EEEFREBLIABEL—FAACBEHTEZTFT—7NLVTFEE, BXEXEBFETFERELBEN X
—VERBET—TFTNFELEHBEBTAIHBFERLEMALRELEB LV T, BXNE
FERRILEDXEZMWMA. LEDN ER., t53Iv /70REKLEIKERLEZERICHENXTA
A—R (LED) Fu72EELEZLEDZFHE. LEDETFAREPEHRBRLAEZLED
ETFHEEER:., LEDETFEBHEERLEBELITILEDEFARTRELIEAZRAT 2K
EZFLEAL., LEDEFEHERBERNAEFLRIACEBEEBERETLTEEENATEY.,
COBMZERHEBO TR LEDETFEHRARICRIONAEEIARENLITILEDETFESR
ERDODLEDETHRIFERERINTLVLIHOMNCEFLTCEROLEDEFREEAT S X
S Liz,

[002 1]

B, ARBETE., BANXETFERIOREINEBYE X 2B X —BERBICESL

L BAADPHEBEENEEEN I VERTFICEODREISNIENRSZ—EEREICL Y AR
HEFENLER FEEB/BL., BBELEXESZ—VEXIDHDLIYANERBATEZHERLLS
WT., BXHBIEANEFEROLEDXEIDODRHE ENENXTHED, OB KkEY
¥y P CHHENELEDEFEHEERIEBE SN THECRAGEME A REI W EER
DLEDEFUIOEFNEINZNETHLZEREHET 3.
[ DO E]
[o02 2]
AFEHICINE, ERNCHBLEAERORAEZEFIACEHERL I TERANZEREINT
WEBEHICRWET (LED) BH#ERKMOBEEL DZTRIBRKENE, 2hicimi T,
BREZEMEER. BRARTERERLIAAZTFLOMICEARACESERZBELCERELTL
BB ERBEMEERBZEAENAZTERERIPORBRTFTNORAEZLODHERLIGS
CENTEEEE S,

[o02 3]

EHILRAETEREHRELTRELOBBEERCRATCEAGCGEREORVWES I v FEW
PEEA-—REREACNE., BEELOXE -BEBETE S,

THhiEE>T. BREEZRNEETNOAZAMNL-RAEHREBE T2 T, EEHEZRETE S C
LHTES,

[0 2 4]

Fh, FTEADLEDAEHECLENTR, HRkoMETHRLEA TR TEHETZES 2
i, FIEAIEEFRTIZLEL R, MEEBOEBEALZLAEL V., COLbEE IR
FEAHRTBEIENTES,

Fle, AP IS5 LEDHBEAEAENNEBREERTIACLICLD., I o WEBENT
NRE—VOBENXEZITSCEHRREICE S,

[ B9 ng o> & BL 7% 3 BH ]

[o0025]

[M1] AHBHADODLEDNAFEOERMEE I CEBTLIBEAERIHERK TS 3,

(B2 A1 EEFA1CET2EREN:MBAEZTFOBSGTEEARLERT. BRBEF 4K
BMInEHES A EOEBHRBEINEREZTR IR TH %,

[KM2B] £l 1 IECHILEREREMAZTOESIEEZRALERT., Z#HEKI &
TP T THEAEFALOBICACERNEBES ZRABCALRKEEZRINTH 5.
[H2Cl EMEFA1ILBIS3EREREBABZETOBSTIERZRLERT., BEEKRI X
FEDMEBF TH T THAZTFALOUCEACAFRAGERBRES O —SBEEEN3 O
CFHBLTEFEERSIO LA CLEDEFERDODHEHMHEIICH Y CARKBERIK TS S,
(3] ARFDLEDNFEOEBERERBR2ECESILIEBEAERIHERKTD 5.
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(M4] *RPOEMPBREIEZRIBXEALEDABFEONAR TS %,

[H5] EDODLEDNEETERCBUY2BEERTREARTHL .

[KM6] HEDLEDNXFEOEBREZRIWNERTH B,

[B7) EDLEDNRN Yy PSS A FPEYa2a—OBKERIHEBRTS 5.

[(MS8] HEDLEDRBFRLEDLIHOBEZ RIWERTH S,

[KHo)] kD LEDNKELBUYZMMOEBEAE RITHERK TS 5,

(K1 0] HARDLEDRBICEVWTHOENZRIWERTH S,

(K1 1A) ARHOERBBEIETITENABEHOZABRETIHEBRTS 5,
(K1 1B AHHOEMEEAE R IEABLEEOENARGEER I IS TITH B,
[REZEHEET D -DDIEEE]

[00286]

BT, RRHODLEDAER. tchEZHWERY 754 MEBERBXUT., chEHNEEL
LBEOEMBEL1 ~4 LT, LEDXE., ChEPHVWALEDAAY 7S A PEBBXU
VINEFRHOVEEBAEREBEEALEBAEDVWTHEZEBHLENLIBHT 5,

(=1 ]

[o027]

M1k, *HHOLEDXHOE I ORKMAICBY I BAFAELERIHERTH S,
MlicB T, CTOLEDHEHE1E., EREEKI L COEREERIO LIc—F T3 EH
PR ERBEREATNTZEBORAETEHRERZ LTOEROLED ETERK2 L
EBEERIOTEELRIOAEZEL— YUY I LHREORBBH THELIMBAETF 4L, LE
DEFER2HELERERI EMAEFI4ORBICE >V O —VESA R ORI EKIE
SR TH B,

[002 8]

LEDZFEK2 a~clE,. B5ERLEZELEDEFERIOLALCEREFLTED
VRN EFERAERELTCO Z2om~TmmATEEIN1.5~3mmdDEI I v 75
W201la~ck,. T3 I v rEKR201KEB[UILNERAEBFORAEZFELTDO. 21
n~ 2amADHENAXX A A —RFF v I THBLEDFvy 202, I v Z7EKR201
toRZREHAO.3 pasll oA v, ERBAgERRAIZERHBOoOEVWEETEDLDN
TR —2 (( MRET) OFEMBELED Fv72020BBBEPERTSED
OEHFH7AY203 (FRBEHKBIAYY EEHLTWVS,

[0029)]

PSIvHTER201BT7TAIFREBETLIRIIBREN TS EHICREEEEN
L. v IvrERZOLKRRE., FO—K, EMmHPRBZMBLARILONT VS, M
HiIci 1W@ERiE,. BR3RACOEBMEAOLEDF vy F2020, RETMEERWHMO
WEmMZLIIvIER20IECMITFTIEBENT, MEB201 aRNKRIFSNTILHE
NE—v (HosBEY OEMEBELETARIFENTWSE, LEDFvF2020HN
HHOoBMEE., MF LRI oNERSEZ—2 ( MRET) OFEMBEEEERY A
Y203 RKREXHoT7AVYHRyXRFENRTWLS,

[loo30]

EHFERIG., TOLECEREOELS I v I/ER20 1 PEVENh TS, BEHEAERS
F. LEDF v L2022 EHREPHBIZLDOEBFERIZT—2 ((IREFT) &, 53
wZEK 201 0FBRECZVONIZERIZ—2 ( IRET) EHRIAEI2PEFENR
R—AbPzkvEREIIATWS,

[bD03 1]

EX0.5mmAE55mmOERAEKRIKCE. TOEFEREFISELSICEHENO. 5

mmAa LS 2mmODEROEERIOOFPFILN TS, EBENRNIOOREMNER. 5
Ty ERZOIZHEISNEBOERKEINECEICXD, BMEEBIBEs 2R L L
I 7ER2O1IDAEIECHIET I ENTES,

[003 2]

TNIFERR, UOBRECZEROBENESEBIC L THERENWERAETIZ. ToOL
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WEEBLEERERICALZEMESZNLTESENT VLS,
BnEEES ., YUV —-YEEFFERIRITCERMBICABZEOLEDIZT VIS, H—
Ry, BibFRy., YOI REOHBRBAHET r SHZREYEGHLERLOD T, BREEEDN 0
5~10WakTHhb, BAEEER2~100ppmOEE10~100Pa sk LizHBEHE
BWEEEZINNBEEMETHS, A-EHEIR, RO I v 7 HK201a~cOET
EFRBAmcEMLTED., 2ok, BEERIODBEANIOOREEDAI I3 ICEHEINT
W3, TS, MEZEBEEI R, BHEERIOEHMEMAETLIEEHAL TV S,
[o03 3]
H1OLEDXEOHERKECEIADT, EHOoLFTIv Z7EMR201a~cofilmEFiizE
HHABCZEBESCEELTIV2LDIEEHEROE Iy 7ER201 BO#IT., iz EH
BoZPMLTERPEIIVvIERZ201aBXU 201 cicmEL., 5 3IvI2HER?2
O1b2EISZTwv r/HR201 abBEU201 cDREEZEENIELES, 2D, H#E
DESIvIEHKE201a~c TOREBEOXLDEEIR LTS, LEDIEY D 2v0EAE
HEeWMUTHEHEKARLERROBR TR LTSIy ZER201bEESI vy ZEKZ201
a. cADEBEEZENTCTH -0, M1OBRIZBEWT., RESGEh (REE B
SHAELGENRIOEEALALO FCHETRZTOSE) Z 1 mmBELELT I L, €533 v VK
201 b&tEoIviEK201 aDREEEZICURNER- K,
[003 4]
ok, BEEEESORESETh25H3 28T, BcE8Es s3Iy 7 EKR2
Ola~c tDEFEBRBEERILZCEATESZ RS, ES5SI v FZEEK201 a~ch S
BIEHMES NOBZEN IO LTS, TOFHRELT, 39y 7RR201 akts
S IERZ2ZOIDDEEEZEZXIDNELTES,
[0035]
R, LEDHBEOREEBEB TR DV THET S,
M2ABHRZ2ClRIE, BFRER:NBERTFTOEBESZS ILEERL I,
H2ACRLEIETRE. EEH3ic@d3uvron—kwXaldAR X277 54 R
P ko THBROEINEEBODLEDETERZ a~cHhBEHINATLS,
T, BEEBES . RERE. FoAXRYY (BRET) Z2HE-TEAEAATI N
FIRETHAERFICEHREINT WV S,
[003 6]
MZ2ZBIiZmLAZIERETE., HAERI 2 ERERIE. EvabERIIMEILLEL
X3k, AR iBHEHDHOA I F(EREINEELHFBLTHELIDEEIT- R
RBAERACEREERIOERA . REEEES KL TESAENZ L3 CEADPLE
NEDPTD., FEALEI-> THAERA4CEFEERICOMRERIENZACEBEES &
BEEXREL RS, KTFTEANAMKELN S, HAEKILLERERICOEBHEUE
DEIEZ>TERATINEEZA MYy 79 5%,
PEEREHRI L, LEDETF2a~cDETIvIrHEKE211a~cDBELIKCEENRS
ONFBEBINTS D, THHNMEEE, BEEHMIIESH. EERIOEZBEBLT. #F
HEsomcFLHEINTL 5,
[0037]
M2CTR., SSKKEN2ZMAESREERIOETDICMLETALRACZHBESSDS., 5
wAEKR211la~cOEBBHERLRE., SOOI v FrER2 1 1a~cOBERICHE
hZoH, BBoEII vy 7EKR2 11l a~cHERCEMES TREXhEREEAEZD .,
I IvIZEHRZIla~cOfllmEld, EmrAEBEEEEBEIILX-STEST S
BHTEZ, TCTT. BEERSIOEHIECHLEIhZ#EEHMEOBRR. B otS
w O ERZ Il a~cBEAHEINZRBREEEEBESOXRBAOF IV T I v IERK?
1a~cOETEDLEELELEEAVESEERIRET S,
[0038]
F0H%, REEEBES R, 22, 1530 CEFORRICIKBAKEBT 28 0HIC
Ko THEET S, Bt o THAEHEEBBEL OABEERMIEEAEZVL RS, B X
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2B CZEEEEOR AN, BRHEBECSAWL, TCTR, BRELEEBIEDVWTHENRE
B, BEAZEE., A EENBEESOMBIEKRETZEOTHELZ DL, RiIcEIEBAES OH
B U THBRBEEUADNHELLRPHBRBEIAHWILAEPEHENE., co TN 8B
TEE., RO TR A - TLRETHBETEZ DL, HitiES ITEBEHRIEZLED
B, BIEEBOEALBER W, CORDHEEIRAMNENHITBEIIENTES,

[o039]

o, LEdoiEAFeihhiE, ACEEE 253 v Z7E K2 11 a~c ODEM
HEE(ER) M THB TESLDIC., LEDETEKR2 a~c ORNEE HBREEHHE
WELSILEX > THEIT LA ERL . REEEMES 2B I LT LATES, TNlKXH.,
HAFEEBLLTOXNBHEODRBEAWHIETE S,

[0040]

Ehicid, HEROLEDERERTFTEKRZ a~cH, BLHBRTEEIALZEHEAERIIBL
T, A nEBEESIBATHS3 DT VEHBEICEADRAB I ENTE, £33 v 7 EMR
DHEICEBMELES T3 C LI TES, CORDIK, EHEERINOREFEE LWFT
LTI v IRRLIAGEEBOBMARBIPLV LI CE TRAGEE YA EL., £33 v ¥
HEiz21 1oBBELD>ZEHENT S,

[ZmEH 2]

[0041)]

M3, AHBEHOLEDHKEOBE 2O0RAHAKBIZHEAKAETRINERTS S,
F2OERBAITIE. HRAEF3 04D FLHEICEEIOTHIJBEINTEY., EFEEKR3 O
3R, MIBDEEIOOTEARIZ2MNBREMBIDENRIOOSHBY LN TS, 2L
307 LABEHDLDERNI0BLPERIVTBETHAZTI3 04 EHEERI O 3D
WA BEBERDHBZLEHTE S,

[o004 2]

ZEEIDTOBETE., ERFENRIOOIDETILILVEELT 22T, EEOXRHE33 07
ald, EBHEHICBWTES Iy 7HKR3I 01l aRUbAEETALE(EEIMSZEXEH
RBELE - TS,

[o0043]

DI ERBBEBVWTLEMGER I TR2 ALK 2CEAVTIHHELEDERSE X
IHEZEZZEILED, HS3IKALEESILUMARZEFIOOA ERERI O3 EDORICH
BENIACZEHBIEI OSSR, EHEERIOOIDEBENRIOIZBB > TEREER3I O3 D
#H (LEDETHKR3IOOa, 300bAEHEITLTV IH) KHLEZH., oL
EDEZTE®KR3IOV0O0a, 300bDZI3Iv r/ERIOC1IDEmELZIMNEE S5ICITHRE
EFTF30408EI00TacEEHAATERRLTNS,

[00 4 4]

CTOoOBEBICEINE., ES I v ER301 aRUbEHAEFIOLLOMERZES
B3o0sZNLTERELTWSALZS, LEDETrHEKR300a, 300b THERLELLAEG
HEEEREL THHALZKABRICMZI T, 53y 7EK301 aRUbOHED» LR
TORZBLTHRBETFIVOALCGETIACEBERERAHITI I L THRR T SN TE
HZEHPSLEDNNEDOHBLEAESDIILHFTESL, £oTC, BEOLEDEFEKS3
0O0a, 300bDESIvIEKWIOOI aRUbbOBEESDEMRELT I EEMA
TH¥ZIvI7ERIOl aRUbbDODEEERET A2 EVAGELEAS,

[=E# 3]

[D045)]

MARBARAOESIOEMMAF R I BAEHLEDABOHEKTH 3.

M4BT, COLEDYH 1 AR, LEDEFHERI100ELSI v IHEKLI01D
FTHEIECLVYXERAO2AHEIN., COLVYAER4I02CET4 1 1B SHTH
PTEBIERAOL Y A BERT 41 2P HOAEN TV ETEBER I RUT2 ERER S,
LY AeEFEF 41 23 LEDEFERI 1 0PSO OEFNINAMFHRCHERLTARLE
HEEITRRICERT B,
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[D0 48]

L XHEFET 41213, LEDETFTHLEELNIENOERICBOTERESS 0 %Y
EERHLTED, AEZPOEBBINSAMOEMNCE, YVa—2YEE, 7700, K
FUMEMIEAPEBRBIBEEHAVCTL>ABRERBELZEOEH VWS, L XHEERT 41
2xLTiE., AL YX, HFELYX, ZPLRANL YA BEERVWARIENTE S,
[o047]
AEBEHACEWTCLE 1 OEBEH TR 2 ADPSH2ZCRERVTHBALEOLEARZLIRE
ERB CEIED, MA4RLELSEEHR LT EZZLATES, FEBERBIB LT
VETTFROLCABEETILZ2HABRDAENRLCAXEHR 402 LEBRDODLEDETE
WA410R Y 70— PHMNPEINZEREZBRL4O0ILEBEAL-RET, HizEHEE4 0
SHAEEENTEEHEAR T4 04 CEREHRAIOOSIEHERLTIVEVHASA FEPHWTIMNES
bEEFTH-IHBREHENITREAZ» TS, cOFAWEMIGETSZLICED, MBAET 4
4t EHEENRISIEOMIEURBINEALCERE4 053 ERERI03IDEBRER 4
OO FBEBL>THEEERI03IOER (BEHDODLEDEFEKRL4 1 OPEBEREINLTWVWBH)
CHLEINS, o, BFERA4OCIOEFEIH LB -ACEHE4L4 053 3IERD
LEDEFER41 0TI v IER401OEmMELEA@ICEDAT,

[o0 48]

TOXS I L THREE/MBI0PEROLEDETFERL410D0ESI vy ZHKE40
1OEBHEAFEIAEEEAYAEFHZRETI 50 CEEOSIEIC I REMAE T S M LM
PRI CELICIXDAGEREI05BEHLELT S, RizEHE4105B3E8TZ LItk
HERHOZENLEDPEFILAFENED, BECEVBAREMBLOSMHNAET L4 04 0EHEHR
w403, LEDETEHRLI1O0LEBIPNPBHEIPIRELST, HART 10 40EHEER
403, LEDETHEKRA410DHMOBRGEEEALIREZENTES,

[0049)]

ZH, FRLEIBRBELBNT., LY AEERTF4L4 1 2HAEOSRAENRLZL Y AER4L4 02
LLEDEFEKAILIODPYV Ju—¥HMNT ENEEREKRK4 03 EEHEETHI LR,
LEDETEHRA4A1O0OPY 7Jo—EHNIINEZEREEHI 03I ELNRBETLI04L2DH
THREZE#HE4 05 EFMABELELTHSIT>TE RV,

[o0o50]

ZoEicENE, LEDEFEKRAII1IODES I v IZ7EKRIOCI EHMAETL04 &
DEZHRECZEBIEIOOSENLTEHRELTWVWSY, LEDETERLI L OTHRELRER
BEMBPE]I THHULEZNAERRERAI AL THATEZENTEBCEMSBLED
HROMRBEERDDICEHNTES, KoT,. EBEODLEDETERAI4LIOES Iy IR
RA401OEBEEZODEFNRBLPIBCELEMETEIIVvIERIVOIODEEZHBRBIT S
CEMNAREE R B,

[005 1]

Th, AHEMN3 KBTS0y X HEEET41 2., Mlzdal A—k~L
CAMEHANI TICBEDIAETFNRTOTE LY., ¥, REHEHIICMNE., LEDETE
WA 10O RHLEEDPLELFHEHFSEECHLTRHEREEN ST LES>SOR, H4exmTF
FoiC, BERKR403OETM4 1 1REL YA HBEEFL122BBFB k> T,
LEDEFEHRA1I1ODPSDNODAMEZATTCLELAEFEmEICHLTENSTICERIC
WX EBLHAEicAD., LEDHEREHMLAEYRHER (IERT) LM
HEMEIFISDZORVEANLS —LABEXEZEZ LN TES,

[EhrEH 4]

[005 2]

Bl 1ERARHICEIALEDNEAZAYAZYLAODBEEEBICHEHELAEAS4AOEEHN Z 5
TENXEBOERMEBERERIETS %,

[o05 3]
AFEBHRICBISBNEEEZ, XEHEL500, 71>7FF%FL—%503, AV A—%3I 5
— 504, SR —VERES 05, ISEZ—VERIES5 05 FHEHTT BN F— &Rk K E
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5050, WBAEKRTH»ZRTV—F7506%HEBI B T—FTHAFT—7TNL5060, /84—
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(57)  Asystemfor cooling an electronicimage assem-
bly with ambient gas, the system comprising:

a plurality of channels placed behind the electronicimage
assembly, each channel having an inlet and exif;

a first manifold in gaseous communication with the inlet
of each channel;

a second manifold in gaseous communication with the
exit of each channel;

a fan positioned to force ambient gas through the chan-
nels;

SYSTEM FOR COOLING AN ELECTRONIC IMAGE ASSEMBLY

a front plate placed in front of the electronic image as-
sembly, the space between the front plate and the elec-
tronic image assembly defining a front channel,

a circulating fan positioned to force circulating gas
through the front channel; and

across through plate having a first pathway for circulating
gas traveling through the front channel and a second
pathway for ambient gas traveling through the plurality
of channels behind the electronic image assembly.
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Description

Technical Field

front surface of the backlight could not be cooled for fear
that the backlight cavity would become contaminated
with dust, dirt, or cther particulate.

[0001] Exemplary embodiments generally relate to 5 Summary of the Exemplary Embadiments
cooling systems and in particular to cooling systems for
electronic displays. [0007] Exemplary embodiments use a combination of
circulating gas and ambient gas in order to adequately
Background of the Art cool an electronic display. Circulating gas may be used
10 to remove heat from the front of the image assembly.
[0002] Improvements fo electronic displays now allow When using a LCD as the electronic image assembly,
them to be used in outdoor environments for information- circulating gas may also be used to remove heat from
al, advertising, or entertainment purposes. While dis- the backlight cavity of the LCD. Because the gas is only
plays of the past were primarily designed for operation circulating within the display, it can remain free of partic-
near room temperature, it is now desirable to have dis- 75 ulate and contaminates and will not harm the display.
plays which are capable of withstanding large surround- [0008] Ambient gas may be ingested into the display
ing environmental temperature variations. For example, in order to cool the circulating gas. The ambient gas and
some displays are capable of operating at temperatures the circulating gas may be drawn through a heat ex-
as low as -22F and as high as 113 F or higher. When changer which will allow the heat to transfer from the
surrounding temperatures rise, the cooling of the internal 20 circulating gas to the ambient gas, preferably without let-
display components can become even more difficult. ting the ambient and circulating gases mix with one an-
[0003] Additionally, modern displays have become ex- other. An exemplary embodiment would use a cross-flow
tremely bright, with some backlights producing heat exchanger. An additional flow of ambient gas can
1,000-2,000 nits or more. Sometimes, these illumination be drawn across the rear surface of the image assembly
levels are necessary because the display is beingused 25 toremove heat from the rear portion of the image assem-
outdoors, or in other relatively bright areas where the bly. Whenusinga LCD as the electronic image assembily,
display illumination must compete with other ambient this additional flow of ambient gas can be used toremove
light. in order to produce this level of brightness, illumi- heat from the rear portion of the backlight for the LCD.
nation devices and electronic displays may produce a [0009] In order to reduce noise emissions, the fans
relatively large amount of heat. 30 which drive the ambient and/or circulating gas through
[0004]} Still further, in some situations radiative heat the heat exchanger may be placed within the heat ex-
transfer from the sun through a front display surface can changer, which can then act as a muffler and reduce the
alsoc become a source of heat. In some locations noise emitted by the fans. Further, if using the additional
800-1400 Watts/m2 or more through such a front display ambient gas pathway behind the image assembly, a
surface is common. Furthermore, the marketis demand- 35 manifold may be used to collect the ambient gas along
ing larger screen sizes for displays. With increased elec- an edge of the display and distribute this into a number
tronic display screen size and corresponding front display of smaller flows. The fans for driving this additional am-
surfaces, more heat will be generated and more heat will bient gas pathway can be placed within the manifold in
be transmitted into the displays. order to reduce the noise emitted by the fans and provide
[0005] Exemplary modern displays have found some 40 an even distribution of ambient gas across the display.
effective means for cooling the displays including circu- [0010] It has been found that ingesting ambient gas
lating a closed loop of gas around the display and drawing from the top or bottom edge of the display is preferable
ambient gas through the display so that the closed loop as these edges are not typically observable to the viewer.
of gas may be cooled (as well as portions of the electronic However, when ingesting ambient gas from the top or
display). Various thermal communications have been 45 bottom of a portrait-oriented display, it has been found
discovered which can transfer heat away from the sen- that as the cool ambient gas travels across the rear por-
sitive electronic components and out of the display. Heat tion of the electronic image assembly and accepts heat
exchangers were found to produce an excellent means itincreases in temperature. Once the cooling air reaches
for transferring heat between the closed loop of gas and the opposite edge (either top or bottom), it may have
the ambient gas. However, previous designs for moving 50 increasedin temperature substantially and may nolonger
the gas through the display have been found o generate provide adequate cooling to the opposing portion of the
an undesirable amount of noise emission fromthe display display. Thus, the manifolds herein allow for cool ambient
as well as thermal gradients where portions of the display air to adequately cool the entire electronic image assem-
were cooled but others remained warm. bly in an even manner and reduce any 'hot spots’ within
[0006] When using LCD displays, it was found that 55 the electronic image assembly.
backlights were often a source of heat and it was desir- [0011] The foregoing and other features and advan-
able to move gas across the rear surface of the backlight tages will be apparent from the following more detailed
in order to cool it. While desirable, it was thought that the description of the particular embodiments of the inven-
2
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tion, as illustrated in the accompanying drawings.

Brief Description of the Drawings

throughout. As used herein, the term "and/or" includes
any and all combinations of one or more of the associated
listed items.

[0015] It will be understood that, although the terms
[0012] Abetterunderstandingofanexemplaryembod- 5 first, second, third, etc., may be used herein to describe
iment will be obtained from a reading of the following various elements, components, regions, layers and/or
detailed description and the accompanying drawings sections, these elements, components, regions, layers
wherein identical reference characters refer to identical and/or sections should not be limited by these terms.
parts and in which: These terms are only used to distinguish one element,
10 component, region, layer or section from another region,
FIGURE 1A provides a front perspective view of an layer or section. Thus, a firstelement, component, region,
exemplary embodiment of the electronic display. layer or section discussed below could be termed a sec-
FIGURE 1B provides a rear perspective view of an ond element, component, region, layer or section without
exemplary embodiment of the electronic display. departing from the teachings of the present invention.
FIGURE 2 provides a rear perspective view similar 15 [0016] Spatially relative terms, such as "lower", "upper”
to that shown in Figure 1B where the rear cover has and the like, may be used herein for ease of description
been removed. to describe the relationship of one element or feature to
FIGURE 3 provides a perspective sectional view another element(s) or feature(s) as illustrated in the fig-
along the A-A section line shown in Figure 1B. ures. [t will be understood that the spatially relative terms
FIGURE 4 provides a perspective sectional view 20 are intended to encompass different crientations of the
along the B-B section line shown in Figure 1B. device in use or operation, in addition to the orientation
FIGURE 5 provides a perspective sectional view of depicted in the figures. For example, if the device in the
insert C shown in Figure 4. figures is turmed over, elements described as "lower" rel-
FIGURE 6 provides a perspective sectional view of ative to otherelements or features would then be oriented
one embodiment of the cross through plate. 25 '"upper" relative the other elements or features. Thus, the
FIGURE 7 provides an exploded perspective view exemplary term "lower" can encompass both an orienta-
of one exemplary embodiment of the heat exchanger tion of above and below. The device may be otherwise
and fan assembly. oriented (rotated 90 degrees or at other orientations) and
FIGURE 8 provides a perspective sectional view of the spatially relative descriptors used herein interpreted
another embodiment which uses a flow of circulating 3¢ accordingly.
gas through the backlight cavity of a liquid crystal [0017] The terminoclogy used herein is for the purpose
display (LCD). of describing particular embodiments only and is not in-
FIGURE 9 provides a perspective sectional view of tended to be limiting of the invention. As used herein, the
an exemplary embodiment which uses a flow of cir- singular forms "a”, "an" and "the" are intended to include
culating gas through the backlight cavity in addition 35 the plural forms as well, unless the context clearly indi-
to the flow of circulating gas between the LCD and cates otherwise. It will be further understood that the
front plate. terms "comprises” and/or "comprising,” when used in this
specification, specify the presence of stated features, in-
Detailed Description tegers, steps, operations, elements, and/ or components,
40 but do not preclude the presence or addition of one or
[0613] The invention is described more fully hereinaf- more cther features, integers, steps, operations, ele-
ter with reference to the accompanying drawings, in ments, components, and/or groups thereof.
which exemplary embodiments of the invention are [0018] Embodiments of the invention are described
shown. This invention may, however, be embodied in herein with reference to cross-section illustrations that
many different forms and should not be construed as 45 are schematic illustrations of idealized embodiments
limited to the exemplary embodiments set forth herein. (and intermediate structures) of the invention. As such,
Rather, these embodiments are provided so that this dis- variations from the shapes of the illustrations as a result,
closure will be thorough and complete, and will fully con- for example, of manufacturing technigues and/or toler-
vey the scope of the invention to those skilled in the art. ances, are to be expected. Thus, embodiments of the
In the drawings, the size and relative sizes of layers and 50 invention should not be construed as limited to the par-
regions may be exaggerated for clarity. ticular shapes of regions illustrated herein but are to in-
[0014] It will be understood that when an element or clude deviations in shapes that result, for example, from
layerisreferredto as being "on"another element or layer, manufacturing.
the element or layer can be directly on another element [0019] For example, animplanted region illustrated as
or layer or intervening elements or layers. In contrast, 55 a rectangle will, typically, have rounded or curved fea-
when an element is referred to as being "directly on" an- tures and/or a gradient of implant concentration at its
other element or layer, there are no intervening elements edges rather than a binary change from implanted to non-
or layers present. Like numbers refer to like elements implanted region. Likewise, a buried region formed by
3
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implantation may resultin someimplantationin theregion
between the buried region and the surface through which
the implantation takes place. Thus, theregions illustrated
in the figures are schematic in nature and their shapes

exhausts it out of the exit aperture 25 (or a separate exit
aperture). In this embodiment, a manifold fan assembly
211 is used to draw the ambient gas 210 into the inlet
aperture 24 and force the ambient gas 210 across the

are not intended to illustrate the actual shape of aregion 5  display. For this particular embodiment, the manifold fan
of a device and are not intended to limit the scope of the assembly 211 is placed within the first manifold 30 and
invention. is used to draw the ambient gas 210 into the display as
[0620] Unless otherwise defined, all terms (including well as distribute the single flow intc a plurality of smaller
technical and scientific terms) used herein have the same flows (channels 60). This is not required however, as
meaning as commonly understood by one of ordinary 70  some embodiments may place the manifold fan assem-
skill in the art to which this invention belongs. It will be bly 211 in the second manifold 35, or within both the first
further understood that terms, such as those defined in and second manifolds 30 and 35.
commonly used dictionaries, should be interpreted as [0025] The first and second manifolds 30 and 35 may
having a meaning that is consistent with their meaning be placed along any opposing edges of the display. How-
in the context ofthe relevant artand will not be interpreted 75 ever, it is preferable that the first and second manifolds
in an idealized or overly formal sense unless expressly 30 and 35 are placed along the vertical edges of the dis-
so defined herein. play with the channels 60 travelling harizontally. Other
[0021] FIGURE 1A provides a front perspective view embodiments may place the first and second manifolds
of an exemplary embodiment of the electronic display 30 and 35 along the horizontal edges of the display with
100. A transparent front plate 10 is placed on the front 20 the channels 60 travelling vertically.
portion of the display to protect the internal components [6026] While both flows of ambient gas may be used
and allow the images produced by the display 100 to be in an exemplary embodiment, there is no requirement
seen. Some embodiments may use glass as the trans- that they are both used. Some embodiments may use
parent front plate 10. Exemplary embodiments may use only ambient gas 200 or ambient gas 210. Also, if using
two pieces of glass laminated with index-matchingoptical 25 bothflows of ambient gas 200 and ambientgas 210 there
adhesive. Some front plates 10 may provide other utility is no requirement that they share the same inlet and exit
such as antireflection or polarizing functions. An inlet ap- apertures. Thus, there may be separate inlet and exit
erture 24 and exit aperture 25 may be provided in the apertures for the two flows of ambient gas.
housing so that the display 100 can accept ambient gas [0027] FIGURE 3 provides a perspective sectional
for cooling the display 100. 30 view along the A-A section line shown in Figure 1B.
[0022] FIGURE 1B provides a rear perspective view Again, ambient gas 200 may be ingested into the display
of an exemplary embodiment of the electronic display through the inlet aperture 24 and pass through a heat
100. A rear cover 15 may be used to provide access to exchanger 45 and exit the display through the exit aper-
the internal components of the display 100. ture 25. The ambient gas 200 may be drawn into the
[0023] FIGURE 2providesarear perspectiveviewsim- 35 display and forced through the heat exchanger 45 using
ilar to that shown in Figure 1B where the rear cover 15 heat exchanger fan assembly 46. Obviously, the inlet ap-
has been removed. Ambient gas 200 may be ingested erture 24 may contain a filter or other coverings so that
into the display through the inlet aperture 24 and pass contaminates, insects, garbage, and/or water/fluids can-
through a heat exchanger45 and exit the display through not easily be ingested into the display. However, an ex-
the exit aperture 25. The ambient gas 200 may bedrawn 40 emplary embodiment would not be damaged if the am-
into the display and forced through the heat exchanger bient gas 200 contained contaminates as they would only
45 using heat exchanger fan assembly 46. An exemplary pass through the heat exchanger 45 which may not be
placement for the heat exchanger fan assembly 46 is susceptible to damage from particulate or contaminates.
discussed further below, but in many embodiments the Exit aperture 25 may also contain some type of covering
fan assembly 46 can be placed near the inlet aperture 45 to ensure that contaminates and/or insects could not en-
24 and/or exit aperture 25 and may or may not be placed ter the display.
within the heat exchanger 45 (as shown in Figure 2). [0028] An electronic image assembly 50 may be
[0024] Optionally,ambientgas 210may also be ingest- placed behind the front plate 10. A plurality of channels
edintothe display throughinlet aperture 24 (ora separate 80 may be placed behind the electronic image assembly
iniet aperture). Ambient gas 210 may then be directed 50 50. Ambientgas 210 may be forced through the channels
through a first manifold 30 which travels along the edge 60 after travelling through the first manifold 30 (not shown
of the display. The first manifold 30 accepts the single here). The flow of ambient gas 210 behind the electronic
larger inlet flow of ambient gas 210 and distributes itinfo image assembly 50 may be used to remove any buildup
a plurality of smaller flows (channels 60) across the dis- of heat from the rear portion of the electronic image as-
play. A second manifold 35 may be placed along the op- 55 sembly 50. It may be preferable to have a thermally con-
posite edge of the display as the first manifold 30. The ductive surface/plate on the rear portion of the electronic
second manifold 35 accepts the plurality of smaller flows image assembly 50 so that heat can easily transfer to
(channels 60} and combines them into a single flow and this surface/plate and be removed by the ambient gas
4
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210.

[0029] The channels 60 can take on any number of
forms. Although shown in this embodiment with a square
cross-section this is not required. Other embodiments

particulate or contaminates because it travels in front of
the electronic image assembly 50. Thus, to keep the im-
age quality from being impaired, it may be desirable to
keep the circulating gas 250 clean and prevent it from

may contain channels 60 with |-beam cross-sections, hol- 5  mixing with the ambient gas 210.
low square cross-sections, hollow rectangular cross-sec- [0033] FIGURE 5 provides a perspective sectional
tion, solid rectangular or solid square cross-sections, ‘T’ view of insert C shown in Figure 4. As noted above, if
cross-sections, 'Z’ cross-sections, a honeycomb cross- practicing an embodiment which uses ambient gas 210
section, or any combination or mixture of these. The as well as the circulating gas 250, the pathways of the
channels 60 are preferably thermally conductiveandalso 10 two gases may need to cross over one another and it
preferably in thermal communication with the electronic may be desirable to prohibit them from mixing to prevent
image assembly 50. Thus, in a preferred embodiment, contamination of sensitive portions of the display. Here,
heat which accumulates on the rear portion of the elec- cross through plate 500 allows the pathways of the two
tronic image assembly 50 may be transferred throughout gases to cross over one another without letting them mix
the channels 60 and removed by ambient gas 210. Pref- 15 together. The cross through plate 500 in this embodiment
erably, the channels 60 are metallic and even more pref- contains a series of voids which pass through the plate.
erably aluminum. Further, in an exemplary embodiment A first series of voids 550 passes through the cross
the channels 60 are in conductive thermal communica- through plate 500 and allows ambient gas 210 fo travel
tion with the electronic image assembly 50. from the first manifold 30 into the channels 60 which run
[0030] FIGURE 4 provides a perspective sectional 20 behind the electronic image assembly 50. A second se-
view along the B-B section line shown in Figure 1B. In ries of voids 525 pass through the cross through plate
this view, the path of the circulating gas 250 can also be 500 in a direction substantially perpendicular to that of
observed. The space between the front plate 10 and the the first series of voids 550. The second series of voids
electronicimage assembly 50 may define a front channel 525 allows the circulating gas to exit the front channel
251, through which the circulating gas 250 may travelin 25 251, cross over the ambient gas 210, and continue to-
order to remove any accumulation of heat on the front wards the heat exchanger 45. In this embodiment, a cir-
surface of the electronic image assembly 50. The circu- culating gas fan assembly 255 is used to draw the circu-
lating gas 250 is preferably then directed into the heat lating gas 250 through the front channel 251 and through
exchanger 45 where heat may be transferred from the the heat exchanger 45. Much like the other fan assem-
circulating gas 250 to the ambient gas 200. Upon exiting 3¢ blies shown and described here, the circulating gas fan
the heat exchanger 45, the circulating gas 250 may be assembly 255 could be placed anywhere within the dis-
re-directed into the front channel 251. In this way, the play, including but not limited to the entrance/exit of the
heat exchanger 45 and the front channel 251 are placed heat exchanger 45 or the entrance/exit of the front chan-
in gaseous communication with each other. nel 251.
[0031] The circulating gas 250 may also be directed 35 [0034] FIGURE 6 provides a perspective sectional
over various electronic components 7 so that heat may view of one embodiment of the cross through plate 500.
be transferred from the electronic components 7 to the In this embodiment, the cross through plate 500 is com-
circulating gas 250. The electronic components 7 could prised of a plurality of hollow blocks 503 sandwiched be-
be any one of the following but notlimited to: power mod- tween a top plate 501 and bottom plate 502 with sections
ules, heat sinks, capacitors, motors, microprocessors, 40 of the plates 501 and 502 removed to correspond with
hard drives, AC/DC converters, transformers, or printed the hollow sections of the blocks 503. A portion of the
circuit boards. top plate 501 has been removed to show the detail of the
[00632] Also shown in this sectional view is the path of hollow blocks 503, first series of voids 550, and second
the ambient gas 210 travelling down one of the channels series of voids 525. The cross through plate 500 could
60 behind the electronic image assembly 50. In thisem- 45 take on any number of forms and could be constructed
bodiment, the ambient gas 210 is forced out of the first in a number of ways. Some other embodiments may use
manifold 30, across the channels 60, and into the second a solid plate where the first and second series of voids
manifold 35 by manifold fan assembly 211. In other 550 and 525 are cut out of the sclid plate. Other embod-
words, each channel 60 preferably has an inlet which is iments could use two sets of hollow blocks where the
in gaseous communication with the first manifold 30 as 50 hollow sections are perpendicular to each other and the
well as an exit which is in gasecus communication with blocks are fastened together. Still other embodiments
the second manifold 35. As shown in this Figure, the could use a design similar to those that are taught below
paths of the ambient gas 210 and the circulating gas 250 forthe heat exchanger 45, for example any type of cross-
may cross, but it is preferable to keep the two gases from flow heat exchanger design could be used. Thus, an ex-
mixing (as the ambient gas 210 may contain particulate 55 emplary cross through plate 500 contains two gaseous
or contaminates while the circulating gas 250 can remain pathways where the two pathways do not allow the gas-
substantially free of particulate and contaminates). It may eous matter to mix. Here, the first gas pathway would be
be preferable to keep the circulating gas 250 from having 525 while the second gas pathway would be 550.
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[0635] FIGURE 7 provides an exploded perspective
view of one exemplary embodiment of the heat exchang-
er45 and fan assembly 48. In this view, the fan assembly
46 is shown removed from its mounted position within

and can be used with any of the embodiments herein.
The heatexchanger 45 may be a cross-flow, parallel flow,
or counter-flow heat exchanger. In an exemplary embod-
iment, the heat exchanger 45 would be comprised of a

the fan housing 51. In this embodiment, the heat ex- 5 plurality of stacked layers of thin plates. The plates may
changer 45 is divided into two portions 47 and 48 where have a corrugated, honeycomb, or tubular design, where
the fan housing 51 is used to provide a gaseous commu- a plurality of channels/pathways/tubes travel down the
nication between the two portions 47 and 48. Here, the plate length-wise. The plates may be stacked such that
fan assembly 46 is placed between the two portions 47 the directions of the pathways are alternated with each
and 48. While the fan assembly 46 can be placed any- 10 adjacent plate, so that each plate’s pathways are sub-
where so that it draws ambient gas 200 through the heat stantially perpendicular to the pathways of the adjacent
exchanger 45, it has been found that placing the fan as- plates. Thus, ambient gas or circulating gas may enter
sembly 46 between the two portions of the heat exchang- an exemplary heat exchanger only through plates whose
er can provide a number of benefits. First, the volumetric channels or pathways travel parallel to the path of the
flow rate of the ambient gas 200 through the heat ex- 75 gas. Because the plates are alternated, the circulating
changer is high, which results in better cooling capabili- gas and ambient gas may travel in plates which are ad-
ties for the heat exchanger 45. Second, the noise pro- jacent to one another and heat may be transferred be-
duced by the fan assembly 46 can be reduced because tween the two gases without mixing the gases them-
the surrounding portions 47 and 48 of the heatexchanger selves (if the heat exchanger is adequately sealed, which
45 essentizally act as a muffler for the fan assembly 46. 20 s preferable but not required).
[0636] In this embodiment, portion 48 is thinner and [06038] In an alternative design for a heat exchanger,
longer than portion 47. This was done in order to free up an open channel may be placed in between a pair of
more space within the housing so that additional elec- corrugated, honeycomb, or tubular plates. The open
tronic components could fit within the housing (adjacent channel may travel in a direction which is perpendicular
to portion 48). As shown, the fan housing 51 maybeused 25 tothe pathways of the adjacent plates. This open channel
to connect two portions of a heat exchanger which may may be created by running two strips of material or tape
be of different lengths. As shown, portion 48 of the heat (esp. very high bond (VHB) tape) between two oppasite
exchanger is thinner than the fan housing 51. In an al- edges of the plates in a direction that is perpendicular to
ternative embodiment, both portions 48 and 47 may be the direction of the pathwaysin the adjacent plates. Thus,
thinner than the fan assembly 46 such thatafan housing 3¢ gas entering the heat exchanger in a first direction may
51 may be used to provide a sealed gaseous communi- travel through the open channel (parallel to the strips or
cation between the two portions, even though they are tape). Gas which is entering in a second direction (sub-
both thinner than the fan assembly 51. This design may stantially perpendicular to the first direction) would travel
be preferable when it is desirable to create the largest through the pathways of the adjacent plates).
possible heat exchanger 45 (for maximum cocling abili- 35 [0039] Other types of cross-flow heat exchangers
ties) even though space is limited. This is of course not could include a plurality of tubes which contain the first
required, and other embodiments may have portions gas and travel perpendicular to the path of the second
which are of equal width and length. Also, although this gas. As the second gas flows over the tubes containing
embodiment uses the fan assembly 46 to drive the am- the first gas, heat is exchanged between the two gases.
bient gas 200, other embodiments could use a fan as- 40 Obviously, there are many types of cross-flow heat ex-
sembly placed within the heat exchanger to drive the cir- changers and any type would work with the embodiments
culating gas 250 instead and drive the ambient gas 200 herein.
with another fan assembly (possibly placed within the [0040] An exemplary heat exchanger may have plates
heatexchanger or lccated at the entrance/exit of the heat where the sidewalls have a relatively low thermal resist-
exchanger). Some exemplary embodiments may place 45 ance so that heat can easily be exchanged between the
fans within the heat exchanger 45 to drive both the am- two gases. A number of materials can be used to create
bient gas 200 and circulating gas 250. the heat exchanger. Preferably, the material used should
[0037] The ambient gas 200 travels through a first be corrosion resistant, rot resistant, light weight, and in-
pathway (or plurality of pathways) of the heat exchanger expensive. Metals are typically used for heat exchangers
45 while the circulating gas 250 travels through asecond 50 because of their high thermal conductivity and would
pathway (or plurality of pathways) of the heat exchanger work with these embodiments. However, it has been dis-
45. Although not required, it is preferable that the circu- covered that plastics and composites can also satisfy the
lating gas 250 and ambient gas 200 do not mix. This may thermal conditions for electronic displays. An exemplary
prevent any contaminates and/or particulate that is embodiment would utilize polypropylene as the maternial
present within the ambient gas 200 from harming the 55 for constructing the plates for the heat exchanger. It has
interior of the display. In a preferred embodiment, the been found that although polypropylene may seem like
heat exchanger 45 would be a cross-flow heat exchang- a poor thermal conductor, the large amount of surface
er. However, many types of heat exchangers are known area relative to a small sidewall thickness, results in an
6
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overall thermal resistance thatis low. Thus, an exemplary
heat exchangerwould be made of plastic and would thus
produce a display assembly that is thin and lightweight.
Specifically, corrugated plastic may be used for each

lating gases 350 and 250 to cross paths with the ambient
gas 210 without letting the two gases mix.

[0044] Inanexemplary embodiment, the backlight 320
would contain a plurality of LEDs mounted on a thermally

plate layer where they are stacked togetherinalternating 5 conductive substrate (preferably a metal core PCB). On
fashion (i.e. each adjacent plate has channels which trav- the surface of the thermally conductive substrate which
el in a direction perpendicular to the surrounding plates). faces the channels 60 there may be a thermally conduc-
[00641] FIGURE 8 provides a perspective sectional tive plate which may be in thermal communication with
view of another embodiment which uses a flow of circu- the channels 60. In an exemplary embodiment, the ther-
lating gas 350 through the backlight cavity of aliquidcrys- 70 mally conductive plate would be metallic and more pref-
tal display (LCDj} 300. In this embodiment, a LCD 300 erably aluminum and the thermal communication be-
and an associated backlight 320 are used as the elec- tween the channels 60 and the backlight 320 would be
tronicimage assembly. A backlight wall 330 may enclose conductive thermal communication.

the area between the LCD 300 and the backlight 320 in [0045] As noted above, many electronic image assem-
order to create a backlight cavity. Typically, the backlight 15 blies (especially LEDs, LCDs, and OLEDs) may have
cavity is closed to prevent contaminates/particulate from performance properties which vary depending on tem-
entering the backlight cavity and disrupting the opti- perature. When ’'hot spots’ are present within an image
cal/electrical functions of the backlight 320. However, as assembly, these hot spots can result in irregularities in
discussed above the exemplary embodiments may use the resulting image which might be visible to the end user.
a clean gasecus matter for the circulating gases which 20 Thus, with the embodiments described herein, the heat
could now be used to ventilate the backlight cavity in which may be generated by the image assembly (some-
order to cool the backlight 320 and even the rear portion times containing a backlight assembly) can be distributed
of the LCD 300. An opening 340 can be placed in the (somewhat evenly) throughout the channels 60 and ther-
backlight wall 330 to allow circulating gas 350 to flow mally-conductive surfaces to remove hot spots and cool
through the backlight cavity. A fan assembly 360 may be 25 the backlight and/or electronic image assembly.

used to draw the circulating gas 350 through the backlight [0046] The circulating gases 250 and 350, ambientgas
cavity. In an exemplary embodiment there would be an 200, and optional ambient gas 210 can be any number
opening on the opposing backlight wall (on the opposite of gasecus matters. In some embodiments, air may be
side of the display as shown in this figure) so that circu- used as the gas for all. As well known by those of ordinary
lating gas 350 could easily flow through the backlight 30 skillinthe art, air typically contains some amount of water
cavity. In this way, the backlight cavity is placed in gas- vapor. It should be noted that the use of the term ‘gas’
eous communication with the heat exchanger 45. herein does not designate pure gas and that it is specif-
[0042] FIGURE 9 provides a perspective sectional ically contemplated that any of the gaseous matters de-
view of an exemplary embodiment which uses a flow of scribed herein may contain some amount of impurities
circulating gas 350 through the backlight cavity in addi- 35 including but not limited to water vapor. Preferably, be-
tion to the flow of circulating gas 250 through the front cause the circulating gases 250 and 350 may travel in
channel 251 (the area defined between the LCD 300 and front of the image assembly and backlight respectively,
front plate 10). Circulating fan assembly 255 may be they should be substantially clear, so that they will not
placed so that it can draw circulating gas 350 through affect the appearance of the image to a viewer. The cir-
the backlight cavity as well as circulating gas 250 through 40 culating gases 250 and 350 should also preferably be
the front channel 251. As discussed above, the circulat- substantially free of contaminates and/or particulate in
ing gases 250 and 350 are preferably forced through the order to prevent an adverse effect on the image quality
heat exchanger 45 (not shown in this figure) so that they and/or damage to the internal electronic components. it
may be cooled by the ambient gas 200 (also not shown may sometimes be preferable to keep ambient gases
in this figure). In this way, both the front channel 251 and 45 200 and 210 from having contaminates as well. Filters
the backlight cavity are placed in gaseous communica- may be used to help reduce the particulate within ambient
tion with the heat exchanger 45. gases 200 and 210. Filters could be placed near the inlet
[0043] Alsoshown in Figure 9is the optional additional aperture 24 sc that ambient gases 200 and/or 210 could
flow of ambient gas 210 which may travel immediately be drawn through the filter. However, in an exemplary
behind the electronic image assembly (in this embodi- 50 embodiment the display may be designed so that con-
ment backlight 320). Once travelling through the first taminates could be present within the ambient gases 200
manifold 30, the ambient gas 210 may pass through the and 210 but this will not harm the display. In these em-
channels 80 in order to remove heat from the backlight bodiments, the heat exchanger 45, manifolds 30 and 35,
320 and even the channels 60 themselves (if they are channels 60, and any other pathway for ambient or cir-
thermally conductive). The manifold fan assembly 211 55 culating gas should be properly sealed so that any con-
may be used tc draw the ambient gas 210 into the first taminates in the ambient gas would not enter sensitive
manifold 30 and through the channels 60. Again, the portions of the display. Thus, in these exemplary embod-
cross though plate 500 may be used to allow the circu- iments, ambient air may be ingested for the ambient gas-
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es 200 and 210, even if the ambient air contains contam-
inates or particulate. This can be particularly beneficial
when the display is used in outdoor environments or in-
door envircnments where contaminates are present in

a plurality of channels (60) placed behind the
electronic image assembly (50), each channel
having an inlet and exit;

a first manifold (30) in gaseous communication

the ambient air. 5 with the inlet of each channel (60);
[0047] The cooling systemmay run continuously. How- a second manifold (35) in gaseous communica-
ever, if desired, temperature sensing devices (not shown) tion with the exit of each channel (60);
may be incorporated within the electronic display to de- a fan (211) positioned to force ambient gas
tect when temperatures have reached a predeterminad through the channels (60);
threshold value. In such a case, the various cooling fans 10 a front plate (10) placed in front of the electronic
may be selectively engaged when the temperature in the image assembly (50), the space between the
display reaches a predetermined value. Predetermined front plate and the electronic image assembly
thresholds may be selected and the system may be con- defining a front channel (251};
figured to advantageously keep the display within an ac- a circulating fan (255) positioned to force circu-
ceptable temperature range. Typical thermostat assem- 15 lating gas through the front channel (251); and
blies can be used to accomplish this task. Thermocou- a cross through plate (500) having a first path-
ples may be used as the temperature sensing devices. way (525) for circulating gas (250) traveling
[0048] It is to be understood that the spirit and scope through the front channel (251) and a second
of the disclosed embodiments provides for the cooling of pathway (550) for ambient gas (210) traveling
many types of electronic image assemblies. As used 20 through the plurality of channels (60) behind the
herein, the term ’electronic image assembly’ is any elec- electronic image assembly (50).
tronic assembly for creating an image. At this time this,
these are LCD {all types), light emifting diode (LED), or- The cooling system of claim 1 wherein:
ganic light emitting diode (OLED), field emitting display the channels (60) are in thermal communication with
(FED), light emitting polymer (LEP), organic electro lu- 25 the electronic image assembly {50).
minescence (OEL), plasma displays, and any thin/flat
panel electronic image assembly. Furthermore, embod- The cooling system of claim 1 or 2 wherein:
iments may be used with displays of other types including the first {30} and second (35) manifolds are placed
those not yet discovered. In particular, it is contemplated along a pair of vertical edges of the electronic image
that the system may be well suited for use with full color, 30 assembly (50).
flat panel OLED displays. Exemplary embodiments may
also utilize large (55 inches or more) LED backlit, high The cooling system of any one of claims 1-3 wherein:
definition liquid crystal displays (LCD). While the embod- thefan (211)is placed within either the first or second
iments described herein are well suited for outdoor en- manifold.
vironments, they may also be appropriate forindoor ap- 35
plications (e.g., factory/industrial environments, spas, The cooling system of any one of claims 1-4 wherein:
locker rooms) where thermal stability of the display may the channels (60) are arranged in horizontal rows.
be a concern.
[0049] As is well known in the art, electronic displays The cooling system of any one of claims 1-5 wherein:
canbe oriented ina portraitmanner or landscapemanner 40 the channels (60) are metallic.
and either can be used with the embodiments herein.
[0050] Having shown and described preferred embod- The cooling system of any one of claims 1-6 wherein:
iments, those skilled in the art will realize that many var- the first {525) and second (550) gas pathways are
iations and modifications may be made to affect the de- substantially perpendicular.
scribed emboediments and still be within the scope ofthe 45
claimed invention. Additionally, many of the elements in- The cooling system of any one of claims 1-7 wherein:
dicated above may be altered or replaced by different the first (525) and second (550) gas pathways do
elements which will provide the same result and fall within not allow the ambient gas and circulating gas to mix.
the spirit of the claimed invention. itis the intention, there-
fore, to limit the invention only as indicated by the scope 50 The cooling system of any one of claims 1-8 further
of the claims. comprising:
a heat exchanger (45) having first and second
Claims gas pathways; and
55 a fan assembly (46) placed within the heat ex-
1. A system for cooling an electronic image assembly changer (45) to draw ambient gas (200) through
with ambient gas, the system comprising: the first gas pathway of the heat exchanger (45);
wherein the circulating fan (255) is placed to
8

SEC et al. v. MRI
SEC Exhibit 1022.1732
IPR2023-00221



10.

11.

12.

13.

14.

15.

15 EP 3 624 574 A1

draw circulating gas (250) through the second
gas pathway of the heat exchanger (45).

The cooling system of any one of claims 1-8 further
comprising:

a heat exchanger (45) in gaseous communica-
tion with the front channel (251), the heat ex-
changer comprising two portions (48) and (47),
each portion having first and second gas path-
ways, where the first gas pathways are in gas-
eous communication with inlet (24) and exit (25)
apertures for ambient gas (200) and the second
gas pathways are in gaseous communication
with the channel (251); and

afanassembly (46) placed between the two por-
tions (48) and (47) of the heat exchanger (45)
to force ambient gas (200) through the first gas
pathways;

wherein the circulating fan (255) is positioned to
force circulating gas (250} through the second
gas pathways.

The cooling system of any one of claims 9 and 10
wherein:

the heat exchanger (45) is comprised of corrugated
layers.

The cooling system of any one of claims 9 and 10
wherein:
the heat exchanger (45) is a cross-flow heat ex-
changer.

The cooling system of any one of claims 1-12 where-
in:
the front plate 10 is transparent.

The cooling system of any one of claims 1-13 where-
in:

the circulating fan (255) is positioned to force circu-
lating gas in a closed loop that passes through the
front channel (251).

The cooling system of any one of claims 1-14 where-
in:

the electronic image assembly (50) comprises
a backlight; and

the channels (60) are in thermal communication
the backlight.
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COOLING SYSTEM FOR DOUBLE SIDED DISPLAY ASSEMBLY

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The application claims priority from US Provisional Patent Application No.
62/303,806 filed on March 4, 2016, which is hereby incorporated by reference in its
entirety.

TECHNICAL FIELD

[0002] Embodiments of the present invention generally relate to cooling systems for

electronic displays.

BACKGROUND

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

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

SUMMARY OF THE INVENTIVE CONCEPT

[0003a] It is an object of the present invention to substantially overcome, or at least

ameliorate, one or more disadvantages of existing arrangements.

[0003b] According to one aspect of the present invention, there is provided a display
assembly for mounting to a roof of a vehicle comprising: a housing adapted to be
mounted to the roof of the vehicle; a first electronic display and a second electronic
display positioned in a back to back arrangement within the housing, wherein each of
said first electronic display and said second electronic display has a front surface and a
rear surface; a first transparent panel and a second transparent panel, wherein each of
said first transparent panel and said second transparent panel is positioned in front of
the front surface of one of the first electronic display and the second electronic display;
a first thermal plate and a second thermal plate, wherein each of said first thermal plate
and said second thermal plate is positioned behind the rear surface of one of the first
electronic display and the second electronic display; an open loop pathway comprising:
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an inlet aperture in the housing for ingesting ambient air; a first open loop channel and
a second open loop channel, wherein each of the first open loop channel and the
second open loop channel is located between one of the first thermal plate and the
second thermal plate, respectively, and the rear surface of one of the first electronic
display and the second electronic display, respectively; a number of entrance apertures
located on each of the first thermal plate and the second thermal plate, wherein each of
said entrance apertures is configured to permit gaseous communication between the
inlet aperture and the first open loop channel and the second open loop channel,
respectively; an exhaust aperture in the housing for exhausting ambient air; and a
number of exit apertures located on each of the first thermal plate and the second
thermal plate, wherein each of said exit apertures is configured to permit gaseous
communication between the exhaust aperture and the first open loop channel and the
second open loop channel, respectively; wherein the open loop pathway is configured
to accept a flow of ambient air, split said flow after entering the inlet apertures such that
a portion of said flow travels through each of said first open loop channel and the
second open loop channel, by way of each of said entrance apertures, and rejoin said
split flow, after exiting each of said exit apertures, prior to exhausting the flow through
the exhaust aperture; and a closed loop pathway comprising: a first closed loop
channel and a second closed loop channel, wherein each of said first closed lcop
channel and the second closed loop channel is located between one of the first
transparent panel and the second transparent panel, respectively, and one of the first
electronic display and the second electronic display, respectively; and a closed loop
plenum defined by the first thermal plate and the second thermal plate, wherein the
closed loop plenum is configured to permit gaseous communication with each of the
first closed loop channel and the second closed loop channel.

[0004] Exemplary embodiments may comprise multiple separate flow paths for a fluid,
such as air, through an electronic display housing. At least one path may be a closed
loop and several other paths may provide open loops. The closed loop path preferably
circulates through a sealed electronics compartment as well as pass between the
electronic display(s) and a front transparent panel. A first open loop of ambient air may
pass behind the first electronic display while a second path of ambient air may pass
behind the second electronic display. In some embodiments the open loop air also
removes heat from a thermal plate having electronic components and in some

embodiments the open loop air also removes heat from an LED backlight (or LED

AH26(23550264 1:MSD

SEC et al. v. MRI
SEC Exhibit 1022.1750
IPR2023-00221



	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR
	8698_16933932_08-26-2020_FOR



